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STATEMENT OF THE CHAIRMAN
In December 1977, the Commission removed the Park Freeway-West and Stadium Freeway-North "gap closure" from the adopted regional
transportation system plan. This action was taken as a result of the deep division of public opinion which existed regarding the construction of
these two freeways, a divlsion which affected almost all transportation improvements in the Milwaukee area. Recognizing that this action, in
effect, left the Milwaukee northwest side and southern Ozaukee County area originally proposed to be served by these two freeways without
an adequate transportation system plan, the Commission concurrently resolved to undertake a study of the best way to meet the existing and
probable future transportation needs of the area in the absence of the two freeways. To provlde overall guidance to the study, the Commission
established a 15-member advlsory committee. Membership on this committee was broadly drawn to include elected and appointed public officials
at the local, county, state, and federal levels of government, as well as knowledgeable and concerned citizen members.
This report presents the findings and recommendations of that study, including recommended short- and long-range transportation system plans
for the Milwaukee northwest side and southern Ozaukee County area. These plans together serve to amend two important elements of the comprehensive plan for the physical development of the seven-county Southeastern Wisconsin Region: the long-range arterial street and highway
system plan and the short-range transportation systems management plan.
The recommended plans provide facilities and semces intended to substitute, to the degree practicable, for the no-longer-plannedPark FreewayWest and Stadium Freeway-North. Major transportation facilities and systems management measures provided for under these newly recommended transportation plans which were not provided for under the adopted regional transportation system plan include: 1) the reconstruction
of the Hillside Interchange, to connect the "stub ends" of this Interchange into the surface arterial street system ; 2) the widenlng of W. Fond du
Lac Avenue between the Hillside Interchange and N. 19th Street; 3) the addition of a new segment of N. 68th Street in north-central Milwaukee
County between N. Industrial Road and W. Brown Deer Road; 4) extensive traffic management actions to increase the capacity of arterial intersections within the study area; 5) expanded local and express bus servlce; and, 6) the construction of a llght rail line in the Milwaukee County
portion of the study area.
The recommended plans also r e a f f m certain long-standing proposals for transportation system mprovement in the Milwaukee Northwest Side/
Ozaukee County area, including: 1 ) the widening of the NorthSouth Freeway (IH 43) from four to six lanes through the Hillside Interchange;
2) the widening of the NorthSouth Freeway (IH 43) from four to six lanes from Henry Clay Street to Bender Road; 3) the widening of Wauwatosa Road from County Line Road to STH 60; 4) the widening of Mequon Road (STH 167) from County Line Road to the North-South
Freeway (IH 43); and the construction of a new interchange on IH 43 at Highland Road in Ozaukee County.
While the recommended plan, through these facility improvements, provides for the abatement of much of the traffic congestion which may be
anticipated to occur within the study area in the absence of the Park Freeway-West and Stadium Freeway-North, the recommended plan does not,
and cannot, provlde for the complete replacement of the traffic-carrying capacity and level of transportation servlce which would have been
provided by these two freeway facilities. This is due to the inherent high capacities and speeds afforded by freeway facilities; to the fact that,
during the course of the study, the Advisory Committee determined not to recommend certain major improvements to the arterial street and
highway system of the study area; and to the fact that State legislation was enacted to prohibit certain major street and highway improvements.
Principal among such mprovements would have been the more complete integration of the Stadium Freeway-North "stub end" into the surface
arterlal street system; the ~mprovementof the W. Lisbon Avenue and W. Appleton Avenue arterials, which provide major access to the Stadium
Freeway-North; the widening of W. Fond du Lac Avenue from N. 19th Street to N. 35th Street; and the widening of the North-South Freeway
(IH 43) from Bender Road to Mequon Road.
Nevertheless, implementation of the recommended short- and long-range plans for the Milwaukee Northwest Side/Ozaukee County area as set
forth in the report should provide the area with a significantly improved level of transportation semce; a reduction in traffic congestion; and
a reduction in travel tunes between various parts of the study area. Such implementation will, however, requlre an increased commitment to
public transit and continuing intensive traffic engineering and transportation systems management.
Respectfully submitted,

vA+$
Alfred G. Raetz
Chaman
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Chapter I
INTRODUCTION

The Milwaukee Northwest SideIOzaukee County
transportation improvement study represents an
attempt by the Southeastern Wisconsin Regional
Planning Commission to identify the existing and
probable future problems of northwestern Milwaukee and southern Ozaukee Counties, and to
recommend the best means by which these problems can be resolved. As such, the study: 1 ) identifies through inventories, analyses, and forecasts
the existing and potential transportation problems
of the study area, 2) prepares alternative plans t o
meet those problems, and 3) evaluates these alternative plans, and recommends the best short-range
and long-range plans for integration into the previously adopted long-range year 2000 regional
transportation system plan and into the previously
adopted transportation systems management plan
for the Milwaukee urbanized area.
THE

REGIONAL PLANNING

COMMISSION

The work of the Southeastern Wisconsin Regional
Planning Commission (SEWRPC) represents an
attempt to provide the necessary areawide planning
services for the seven-county Southeastern Wisconsin Region. The Commission was created upon
the unanimous petition of the seven county boards
concerned in August 1960 under the provisions of
Section 66.945 of the Wisconsin Statutes. It exists
to serve and assist the local, state, and federal
levels, units, and agencies of government in planning for the orderly physical and economic development and redevelopment of the seven-county
Southeastern Wisconsin Region comprised of
Kenosha, Milwaukee, Ozaukee, Racine, Walworth,
Washington, and Waukesha Counties (see Map 1).
The Commission's role is entirely advisory, and
participation by local units of government is on
a voluntary, cooperative basis. The Commission
is composed of 21 citizen members, three from
each county in the Regibn, who serve without pay.
The powers, duties, and functions of the Commission are set forth in state enabling legislation. The
Commission is authorized to employ experts and
staff as necessary to execute its responsibilities.
Basic funds necessary t o support Commission
operations are provided by the member counties,

with the budget apportioned among the seven
counties on the basis of relative equalized assessed
property valuation. The Commission is authorized
to request and accept aid from all levels and
agencies of government t o accomplish its objectives
and is authorized to deal directly with the state
and federal governments for this purpose. The
Commission, its committee structure, and staff
organization, together with its relationship to the
constituent counties, are shown in Figure 1.
COMMISSION FUNCTIONS
As conceived by the Commission, regional planning
is not a substitute for, but a supplement to, local,
state, and federal planning efforts. Its objective is
to assist the various levels, units, and agencies of
government in finding solutions to areawide
developmental and environmental problems which
cannot be properly resolved within the framework
of a single municipality or county. As such, regional
planning has three principal functions:

1.Inventory-the
collection, analysis, and
dissemination of basic planning and engineering data on a uniform, areawide basis so
that, in light of such data, the various levels
and agencies of government and private
investors operating within the Region can
better make decisions concerning community development.
2. Plan Design-the preparation of a framework
of long-range and short-range plans for the
physical development of the Region, these
plans being limited to functional elements
having areawide significance. To this end,
the Commission is charged by law with
the function and duty of "making and
adopting a master plan for the physical
development of the Region." The permissible scope and content of this plan, as
outlined in the enabling legislation, extend
to all phases of regional development,
implicitly emphasizing preparation of
alternative spatial designs for land use
and for supporting transportation and
utility facilities.

The seven-county Southeastern Wisconsin Planning Region comprises a total armof about 2,889 square miles; or about 5wroent of the total
land and inland water area of Wisconsin.

Source: SEWRPC.
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3. Plan Implementation-the promotion of plan
implementation throagh the provision of
a center t o coordinate the planning and plan
implementation activities of the various
levels and agencies of government in the
Region and to enter solutions to areawide
problems, and alternatives thereto, into the
existing decision-making process.
The work of the Commission is seen as a continuing planning process providing outputs of
value to the making of development decisions by
public and private agencies, and to the preparation
of plans and plan implementation programs at the
local, state, and federal levels. It emphasizes close
cooperation among the governmental agencies and
private enterprise responsible for the development
and maintenance of land uses in the Region, and
for the design, construction, operation, and maintenance of the supporting public works facilities.
All Commission work programs are intended to
be carried out within the context of a continuing
planning program which provides for periodic
reevaluation of the plans produced, and for the
extension of planning information and advice
necessary to convert the plans into action programs
at the local, state, and federal levels.
THE REGION
The seven counties that comprise the Southeastern Wisconsin Planning Region, exclusive of
Lake Michigan, have a total area of 2,689 square
miles, and a resident population of about 1.8 million persons.
As shown on Map 1 , the Region can be divided
into those areas which are urbanized and those
areas which are not urbanized. There are three
urbanized areas, as defined by the U. S. Bureau
of the Census, within the Southeastern Wisconsin
Region: Kenosha, Milwaukee, and Racine. Each
of the urbanized areas is comprised of a large
central city with a population of at least 50,000
and the surrounding area contiguous to the city
which is devoted t o intensive urban use. The
intent of defining urbanized areas is to identify
those areas which function as a single urban
entity and, as such, comprise a true physical city.
COMMISSION TRANSPORTATION PLANNING
AND CONSIDERATION OF A MILWAUKEE
NORTHWEST SIDEIOZAUKEE COUNTY
TRANSPORTATION IMPROVEMENT STUDY
The first major work program of the Commission
actually directed toward the preparation of long-

range development plans was a regional land usetransportation study, initiated in January 1963
and completed on December 1, 1966. This study
produced two key elements of a comprehensive
plan for the physical development of the Region:
a land use plan and a surface transportation plan,
including highway and transit elements. The findings and recommendations of the study, which
served for over a decade to guide land use and
transportation system development in the Region,
have been published in the three-volume Commission Planning Report No. 7, The Regional Land
Use-Transportation Study.
Immediately following the long-range land use and
transportation system plan adoption, the Commission conducted and participated in the refinement
of the regional transportation plan necessary to its
eventual implementation. In cooperation with the
constituent county boards of supervisors, the Commission prepared jurisdictional highway system
plans for all seven counties in the ~ e ~ i o n .These
'
jurisdictional highway system plans, adopted by
the respective seven county boards, as well as
by the Regional Planning Commission and by
the Wisconsin Department of Transportation,
recommended jurisdictional responsibilities for
the various segments of the recommended regional
arterial street and highway system, including the
realignment of the federal aid routes underlying
that system. The planning effort provided an

1

See SEWRPC Planning Report No. 11, A Jurisdictional Highway s y s t e m - Plan for MiCountv. formallv adopted bv the Commission on
970; SEWRPC planning Report No. 15,
June
A Jurisdictional Highway System Plan for Walworth County, formally adopted by the Commission o n March 1, 1974; SEWRPC Planning Report
lan
No. 17, A Jurisdictional Highway ~ ~ s t e m - ~for
Ozaukee Countv. formallv adopted bv the Commission o n ~ i r c h7, 1974; S E W R ~Planning
Report No. 18, A Jurisdictional Highway System
Plan for Waukesha County, formally adopted
by the Commission o n June 5, 1975; SEWRPC
Planning Report No. 22, A Jurisdictional Highway System Plan for Racine County, formally
adopted by the Commission o n December 4, 1975;
SEWRPC Planning Report No. 23, A Jurisdictional
Hiehwav Svstem Plan for Washington Countv.
formally adopted by the Commission o n September- 11, 1975; and SEWRPC Planning Report
No. 24, A Jurisdictional Highway System Plan for
Kenosha County, formally adopted by the Commission on September 11, 1975.
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important frame of reference for the extensive
corridor refinement and right-of-way reservation,
acquisition, and construction activities undertaken
by the state, county, and local units of government
in implementation of the arterial street and highway system recommendations of the regional plan.
The Commission also assisted in the areparation
of the Milwaukee Area Transit Plan, which served
to refine, detail, and stage the recommendations
of the regional plan concerning long-range transit
development in the Milwaukee urbanized area? The
Commission has also annually monitored and
reported on land use and transportation system
plan implementation, including the assessment of
the continued validity of plan forecasts.
A complete reevaluation of the initial regional land
use and transportation plans began in 1972 with
extensive reinventories of the factors affecting
land use and transportation development* in the
Region, and an assessment of the extent of land
use and transportation system plan implementation
since 1966. The inventories indicated that substantial changes in population, economic activity,
land use development, public finance, community
plans and zoning, and travel characteristics had
occurred over the 1 0 years since the original land
use and transportation inventories were conducted.
Although anticipated in the original regional planning effort, some of the changes in the factors
influencing land use and transportation development, particularly regional population growth and
the distribution of employment and land use
development within the Region, were not incorporated into the normative centralized land use
plan adopted in that effort.
The assessment of regional transportation plan
implementation indicated long delays in planned
freeway construction in Milwaukee County since
the early 1970's, with the rights-of-way for
a number of facilities-the Park Freeway-East and
-West and portions of the Stadium FreewaySouth-remaining almost entirely cleared for seven
or more years, with construction blocked by public
resistance. The assessment indicated that a sharp
division of public opinion had developed as to
freeway construction recommendations in Milwaukee County. This division of public opinion
was reflected at public hearings, meetings of

' s e e Milwaukee Area Transit Plan, prepared by
the Milwaukee County Expressway and Transportation commission- in Eooperation with the
Southeastern Wisconsin Regional Planning Commission, and formally adopted by the Commission
on March 2, 1 9 72.

public officials, and meetings of technical and
citizen advisory committees to the Regional
Planning Commission.
As a result of some of the changes in the factors
influencing land use and transportation development and the sharp division of opinion that existed
on the completion of the proposed Milwaukee
County freeway system and the impasse that had
been created by that division of opinion, the Commission staff recommended that about 96 miles
of freeways that had been included in the original
1990 regional system plan not be included in the
revised year 2000 regional transportation system
plan. The freeway facilities which were deleted,
primarily because they did not, under revised forecasts of probable future population and economic
activity levels, meet revised recommended travel
demand, included the Milwaukee Metropolitan Belt
Freeway, extending from the proposed Lake Freeway in the- City of Oak Creek westerly through
Milwaukee County and northerly through the
eastern communities in Waukesha County t o
a junction with USH 41 in the Village of Germantown; the extension of the Stadium Freeway-North
from the Fond du Lac Freeway in the N. 76th
Street corridor t o a junction with IH 43 near the
Village of Saukville; and the Racine Loop Freeway.
The Bay Freeway, extending from the Village of
Pewaukee easterly to IH 43 near the Harnpton
Avenue interchange, was deleted because the State
Legislature had enacted legislation specifically prohibiting the Wisconsin Department of Transportation from constructing a freeway in the Hampton
Avenue corridor.
It should be pointed out that these changes in the
new regional transportation system plan resulted
from and are consistent with the Commission's
conception of a cyclical planning process. Having
been proposed at the system level in the original
land use-transportation plan, detailed location,
design, and engineering work was completed for
many of the planned freeway facilities, and was
initiated for all of such facilities during the 1960's
and early 1970's. As a result it was possible to
better define the precise costs and impacts-both
positive and negative--of the proposed freeways,
and to consider the public official and community
reaction to those costs and impacts in the next
cycle of the planning process. Thus, the planning
process is envisioned as proceeding in a cyclical
manner from a system-level plan to detailed project
plans, and, based on reactions to the project-level
plans, back to a revised system-level plan.
The Commission staff, moreover, recommended
that the freeway system proposed for the Southeastern Wisconsin Region under the revised year
2000 regional transportation system plan consist
5

of two "tiers," an "upper tier" and a "lower tier,"3
as shown on Map 2. About 106 miles of uncompleted freeways proposed under the original
regional plan were recommended by the staff to
remain on the long-range plan. About 46 of these
miles, however, were placed in the upper tier of
the plan. With but two exceptions, all 25 miles
of uncompleted freeways in Milwaukee County
recommended to remain on the long-range plan
were placed in the upper tier. The two exceptions
were the Stadium Freeway-South from its current
terminus at W. National Avenue t o a new terminus
at W. Lincoln Avenue, a distance of 0.8 mile, and
the Lake Freeway-South from its current terminus
at Carferry Drive south to a new terminus at
E. Layton Avenue, a distance of 3.1 miles. These
exceptions were recommended for placement in
the lower tier (see Map 2). Freeways in Milwaukee
County recommended by the Commission staff
to be placed in the upper tier included the Park
Freeway-East and -West, the Stadium FreewaySouth from W. Lincoln Avenue to the Airport
Freeway, the Stadium Freeway-North "gap closure"
from its current terminus to the Fond du Lac
Freeway, the Lake Freeway-North from its current
northern terminus to the Park Freeway-East, and
the Lake Freeway-South from E. Layton Avenue
to the Wisconsin-Illinois State line.
The two-tier plan envisioned that if at some future
date it was determined that actions to modify
travel demand and achieve maximum facility and
service efficiency had been effective and that
surface arterials and transit services were adequately accommodating travel demand, steps could
be taken at that time to formally remove the
upper-tier freeway proposals from the long-range
plan. On the other hand, if the consensus at such
later time was that travel demand modification
and improved transportation efficiency efforts
had not worked well and that arterial street and
transit improvements had not adequately provided
needed transportation service, work could again
proceed toward the design and construction of the
upper-tier freeways. In the meantime, the proposed
plan recommended that all right-of-way currently
Under the two-tier plan, facilities placed in the
upper tier, although remaining on the long-range
plan, would have no further work undertaken for
their design and construction for an indeterminate
period o f at least a decade. During that period
a combination of so-called "transportation systems
management" measures, intended to reduce the
anticipated peak-hour travel demand in Milwaukee
County while obtaining the highest possible efficiency from existing transportation facilities and
services, would be implemented in place of the
upper-tier facilities.

cleared for the remaining freeway segments be held
in a transportation land bank, with appropriate
consideration given to the use of the land for park
and open space purposes. The proposed plan also
recommended that any currently undeveloped
lands needed t o accommodate construction of freeways in the upper tier of the plan continue t o be
held in open use through public open space acquisition and/or agriculture.
The recommendation to divide the freeway system
plan into two tiers was principally intended to
provide a compromise to the freeway and transportation system development controversy and
impasse in the Region, and primarily in Milwaukee
County. However, citizen and public official
reaction at, and following, public hearings on the
proposed two-tier plan indicated that the two-tier
compromise Milwaukee County freeway plan
would be likely to further intensify the division
of public opinion concerning two proposed freeways: the Park Freeway-West and the Stadium
Freeway -North "gap closure. "
As a consequence, after considering the advantages
of these two facilities, which were primarily directed
toward increasing mobility and economic objectives, and assessing their disadvantages, which principally consisted of their financial and social costs
and the probable future polarization of the Milwaukee area with respect to transportation system
development, the Regional Planning Commission
deleted the Stadium Freeway-North "gap closure"
and Park Freeway-West from the proposed regional
transportation plan, as indicated on Map 3, while
approving the other staff recommendations.
As part of this action, the Regional Planning
Commission resolved t o undertake a study t o
be conducted in cooperation with the Wisconsin
Department of Transportation, Ozaukee County,
Milwaukee County, the City of Milwaukee, and
concerned citizens of the best way to meet the

1n a formal amendment to the long-range regional
transportation system plan for the year 2000,
adopted by the Southeastern Wisconsin Regional
Planning Commission on June 18, 1981, the Lake
Freeway-South from Carferry Drive t o the Wisconsin-Illinois State line was removed from the
plan. As part o f that amendment, a four-lane,
limited-access, surface arterial highway facility
was added to the plan t o replace this freeway segment. The new arterial facility would follow the
same general alignment through Milwaukee, Racine,
and Kenosha Counties previously defined for the
Lake Freeway-South.
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existing and probable future transportation needs
of the area originally proposed to be sewed by
these two freeways in the absence of these freeways. At the meeting of the Executive Committee
of the Commission on February 6,1978, the Committee directed the Commission staff t o undertake
the work necessary to prepare a prospectus for
a study of existing and future transportation problems in the northwestern quadrant of the Milwaukee urbanized area. In order t o actively involve
the units of government and governmental agencies
most concerned with transportation system development in the affected area of the Region in the
preparation of the prospectus, as well as to bring
the knowledge of individuals possessing broad
experience in the planning, design, construction,
operation, maintenance, and use of transportation
facilities to bear on the question, the Commission
further acted on February 6,1978, to create a Milwaukee Northwest Side/ Ozaukee County Transportation Improvement Study Prospectus Steering
Committee. Membership on this Committee is set
forth in Appendix A.
THE MILWAUKEE NORTHWEST SIDE/
OZAUKEE COUNTY TRANSPORTATION
IMPROVEMENT STUDY PROSPECTUS
The prospectus investigated the need for the
proposed study and, finding a need to exist for
the study, defined the desirable scope and content
of the study, and prepared a recommended time
schedule, cost estimate, and budget for the study.
Study Area
The area within the Region to which this special
transportation planning study is addressed was
defined in the prospectus t o include those areas
of the Region most affected by the removal of the
Park Freeway-West and Stadium Freeway-North
"gap closure" from the new regional transportation
system plan, while limiting the study area only to
those parts of the Region within which transportation improvements would be considered in the
study for implementation. The study area, located
in the Region on Map 4 and shown on Map 5,
consists of northwestern Milwaukee County and
southern Ozaukee County. The term "northwestern Milwaukee County" was defined as that
area bounded on the north by the OzaukeeMilwaukee County line, on the east by the NorthSouth Freeway (IH 43), on the south by the
East-West Freeway (IH 94), and on the west by
the Milwaukee-Waukesha County line. The term
"southern Ozaukee County" was defined as that
area bounded on the north by Center Road, on

the east by the North-South Freeway (IH 43),
on the south by the Ozaukee-Milwaukee County
line, and on the west by the Ozaukee-Washington
County line.
Need for the Study
The prospectus determined that there were five
major considerations that dictated the need for
a transportation planning study of northwestern
Milwaukee County and southern Ozaukee County :

1.The need t o consider the transportation
problems of the northwest quadrant of the
Milwaukee urbanized area lying in Milwaukee and Ozaukee Counties as a result
of the elimination of the Park Freeway-West
and Stadium Freeway-North "gap closure"
from the new year 2000 long-range regional
transportation plan-The impact of the deletion of these two freeways on the proposed
transportation system of the northwest side
of the Milwaukee urbanized area was substantial. These two freeways were anticipated t o carry, on an average weekday in
the year 2800, approximately 63,000 automobile trips, serving 88,000 auto drivers and
auto passengers, and 12,000 truck trips.
More than 700 bus trips were planned to
utilize these two freeways in serving 20,000
passengers on an average weekday in a modified rapid transit operation. Removal of the
two freeways from the regional transportation plan left no readily apparent new way
to provide rapid or modified rapid mass
transit service t o the northwest side of the
Milwaukee urbanized area. The need for
a reexamination of the best way to meet
the needs of the northwestern quadrant
of the Milwaukee urbanized area is particularly acute because freeway construction
in the Park Freeway-West and Stadium
Freeway-North "gap closure" corridors has
been anticipated since the early 1950's and,
as a consequence, major arterial street
improvement or expansion in that area
has been delayed.
2. The urgent need t o deal with the inadequacies of the existing transportation
system of the northwest quadrant of the
Milwaukee urbanized area-A substantial
portion of the arterial street mileage within
the northwest side, particularly that within
Milwaukee County, was carrying weekday
traffic volumes in 1972 that were equal to

The Milwaukee Northwest SideIOzaukee County nudy area comprises about 7 percent of the total area of the seven-county Southeastern
Wisconsin Region, contains a b u t 28 percent of the Region's population, and employs about 25 percent Of its labor force. The study area
~nsists
of that part of the Region most affected bv the removal of the Park Freeway-West and Stadium Freeway-North 'gap closure" facilities
from the new regional transportation system plan, end therefore requiring further study in order to determine the kinds of transportation
system management and improvement actions that should bs taken to meet the trensportation needs of the area in the absence of these
two freeways.
Source: SEWRPC.
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Map 5
THE MILWAUKEE NORTHWEST SIDE1
OZAUKEE COUNTY TRANSPORTATION
IMPROVEMENT STUDY AREA
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The Milwaukee Northwest SidelOzeukee County srudy
area encompasses spproximate!y 183 square mil- in
northwortern Milwaukee and southern Ozaukee Counties. or about 7 percent o f the total area of the w e n county Southesrtern Wisconsin Region. The Milwaukee
County portion o f the study area is bounded on the
north b y the Ozaukee-Milwaukee Counfy line, on the
eart b y the North-South Freeway I I H 4 3 . 0 " the south
b y the East-West Freeway I I H 941, and o n the west b y
the Milwaukee-Waukerho County Line. It inciuder the
Villegas o f Brown Deer and River Hills and the City of
WBUWO~OIB
i n their entirety, the northern half of the
City o f Milwaukee, sna a large part of the City of
Glendale. The Ozsukee County porrion o f the study
area i s bounded o n tho north b y Center Road, on the
east b y the North-South Freeway (1H 431, on the south
.by the Ozaukee-Milwaukee County line. and o n the west
b y the Ozaukee-Washington County line. It includes the
City and Town of Cedarburg, the Village of Thlenrvilla.
the Village and part Of the T o w n o f Grafton, part of tho
City o f Mequon, and parts of the City and Town of
Ssukville. The resident popuiation o f the study area
i n 1975 was estimated a t about 499.000 people. This
fieurs repremntri about 28 p e r n n t of the population
of the Region.

Source: SEWRPC
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or greater than its design traffic-carrying
capacity, and consequently was experiencing
traffic congestion. About 25 percent of the
arterial street mileage within the Milwaukee
County portion of the northwest side
study area was operating at or above design
capacity in 1972, and that portion of
Ozaukee County within the study area
contained more than 65 percent of all of
the arterial facilities operating at or above
design capacity in Ozaukee County in 1972.
Recent traffic counts indicate that the
traffic congestion problem in northwestern
Milwaukee County and in Ozaukee County
has increased, in some instances substantially, since that year. The northwestern
quadrant of the Milwaukee urbanized area
has also experienced a high level of traffic
accidents over the past few years. Of the
30 worst street intersections in terms of
traffic accidents in 1978 in the City of
Milwaukee, 23 lie within or on the boundary
of the northwest side study area.
3. The need to accommodate anticipated
future mowth and change within the Milwaukee Northwest SideIOzaukee County
area and the Region; the need to deal with
the i m ~ a c t s of such erowth and chance
on northwestern Milwaukee County and
Ozaukee County and on the transportation
system of this subarea of the Reeion: and
the need to serve and direct this growth and

-

4. The need to consider permanent facility
alternatives as eventual replacements for
the once-temporary "stub ends" of the
Park Freeway-West (Hillside Interchange)
and the Stadium Freeway-North--Connections between the arterial street system and
these two freeways have always been considered temporary, but with the removal
of the Stadium Freeway-North "gap closure" and the Park Freeway-West from the
long-range plan, the endings of these two
freeways must now be regarded as permanent connections to the surface arterial
network. Improvements should in particular
be considered for the terminus of the
Stadium Freeway-North near W. North
Avenue and W. Lisbon Avenue. Since 1974,
this freeway terminus has been among the
three street intersections with the. highest
number of traffic accidents within the City
of Milwaukee.
5. The need to consider the votential transvortation facilitv
" and service reauirements of
proposed uses of the cleared Park FreewayWest comdor 5-~inety-nine percent of the
necessary right-of-acquisition and clearance
for this freeway segment as far west as Sherman Boulevard had been completed by
1977. Removal of the Park Freeway-West
from the recommended plan has resulted in
a corridor of cleared, vacant land 3.2 miles
in length and having an area of about
111acres, exclusive of existing street rightsof-way. The redevelopment of this corridor
has been actively considered since early
1977. Because transportation facility
improvements, which may be needed in lieu
of the Stadium Freeway-North "gap closure" and Park Freeway-West, have the
potential to influence redevelopment recommendations for the Park West corridor and,
in turn, because redevelopment proposals

a
facilities and services in a manner consistent
with the public interest and the attainment
of a high quality of life-The northwest side
area is expected to experience a net population increase of about 20,000 and an
employment increase of more than 50,000
under the adopted regional land use plan.
Because the Park Freeway-West and the
Stadium Freeway-North "gap closure" were
removed, traffic congestion within the
northwest side is forecast to remain at about
the same level, proportionately, as in 1972,
under the regional transportation plan, but
is expected to be concentrated more in
the southeastern portion of the study area.
If the viability of this portion of the central city is to be maintained, the potential
for minimizing these expected levels of
traffic congestion through a variety of
transportation alternatives deserves careful examination.

' ~ i l w a u k e e County Board Resolution No. 781227, adopted by the Milwaukee County Board
on December 12, 1978, set forth a plan for the
proposed disposition of the lands o f the cleared
Park West Freeway corridor allocating parcels t o
the State o f Wisconsin, the City o f Milwaukee,
Milwaukee County, and the Milwaukee Public
School System.
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for the corridor may result in a need t o
consider additional transportation facilities
and services within the Park West area,
a comprehensive study of transportation
needs and alternatives for the northwest side
of the Milwaukee urbanized area deserves
consideration at this time.
THE MILWAUKEE NORTHWEST SIDE/
OZAUKEE COUNTY TRANSPORTATION
IMPROVEMENT STUDY PLANNING PROCESS
The Milwaukee Northwest Side/Ozaukee County
transportation improvement study utilizes a sevenstep planning process t o develop a recommended
short-range transportation system plan and a recommended design year 2000 long-range transportation system plan for the northwest side of
Milwaukee County and for the southern portion
of Ozaukee County. Through this process the
study area and its principal functional land use
and transportation relationships are accurately
described; the study area's existing and future
transportation problems are quantified; and the
effects of different courses of action with respect
to transportation system management and development in the study area are quantitatively
evaluated. The seven steps of the process are:
1) study design, 2) formulation of objectives,
principles, and standards, 3) inventory, 4) analyses
and forecasts, 5) plan preparation, testing, and
evaluation, 6 ) plan selection and adoption, and
7) plan implementation.
Study Design
Essential to the coordination, efficient resource
use, and orderly and expeditious advancement
of the elements in any planning study is the
determination early in the study of detailed work
procedures, staff assignments, and time schedules.
The first step in the Milwaukee Northwest Side/
Ozaukee County transportation improvement
study was the preparation of a study design taking
the form of staff memoranda setting forth the
methods and procedures to be used and the time
and resources required in each particular study
work element. The memoranda were flexible
enough to accommodate any unforeseen changes
once the work is underway. The major elements
of the Milwaukee Northwest Side/Ozaukee County
transportation improvement study as set forth
in' the study design are outlined in Figure 2.
In addition, in the study design phase of the
study, the Steering Committee that guided the
preparation of the study prospectus was expanded

as recommended in the prospectus t o a Citizens
Intergovernmental and Technical Coordinating and
Advisory Committee, shown in Appendix A, t o
guide the conduct of the study itself.
Formulation
of Obiectives.
----Principles, and Standards
The formulation of objectives in a planning process
constitutes a formal definition of the desired characteristics of the system which is to be planned by
listing the broad needs which the system being
planned should aim to satisfy. The formulation
of objectives for the Milwaukee Northwest Side/
Ozaukee County transportation improvement
study is, therefore, an essential task in the study.
Objectives have to be established before study area
transportation system problems can be identified,
alternative transportation system plans designed,
the impacts of the alternative plans evaluated, and
long- and short-range plans recommended for
implementation. The objectives not only have to
be clearly stated and logically sound, but have to
be related in a demonstrable way t o alternative
plans so as to permit evaluation of the relative
desirability of those plans. To satisfy this need in
the study, logically conceived and clearly expressed
objectives were translated into quantifiable standards to provide the basis for problem identification, plan development and evaluation, and
plan selection.
----

~

Inventory
Reliable basic planning and engineering data are
required for the sound conduct of planning
analyses and for plan preparation and evaluation in
any planning program. Inventory, consequently,
is the first operational step in the study planning
process, growing out of the study design. To a large
extent, the necessary data for this study were
collated from information already acquired, rather
than collected through direct measurement as
a part of the study planning program. The basic
types of inventory data gathered for the study
included base maps, land use data, demographic
characteristics, economic activity data, existing
transportation facility and service physical and
operational characteristics, travel characteristics,
traffic counts and accident records, environmental and resource data, and local plans and
programs data.
Analyses and Forecasts
Analyses of existing conditions and forecasts of
future conditions are necessary to the selection
of the best short- and long-range transportation
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plans for a planning area, as they permit the identification o f problems and the development and
evaluation o f alternative proposed transportation
improvements. Economic activity and population
forecasts allow future development patterns to be
scaled in the area. These patterns can, in turn, be
translated into probable future demand for transportation facilities and services following analyses
o f the existing relationships between land use
activity and travel demand. Forecast transportation problems and deficiencies can then be identified and alternative solutions developed and
evaluated. Analyses conducted under the study
include, importantly, the identification o f existing
and probable future transportation problems.
Preparation, Testing, and Evaluation o f
Alternative Transportation Plans
The preparation and evaluation o f alternative
transportation system plans is conducted for
both short- and long-range horizons under this
study. In the short range, transportation systems
management (TSM) alternatives are explored as
potential solutions to existing arterial street and
highway problems.6 Also, transit service improvements are explored as solutions t o the area's
current transit system deficiencies.
Following the consideration o f these short-range
transportation alternatives to existing problems,
the study focuses upon probable future problems
and alternative long-range solutions thereto. The
transit element o f the long-range plan for the study
area-including primary, secondary, and tertiary
components7-is based largely upon the transit
element o f the adopted long-range transportation
system plan for two reasons. First, the local and
secondary, or express, elements o f the adopted

Transportation systems management refers to

a variety of transit facility and service, traffic
engineering, and travel demand modification
actions which are primarily of a low capital investment nature, and which have a general objective
of enhancing the efficiency o f existing transportation facilities and services. These actions can be
divided into four categories: those actions directed
toward the more efficient use of existing road
space; those actions directed toward the reduction
of vehicle use in congested areas; those actions
which would improve transit service; and those
actions which would increase internal transit
management efficiency.

regional transit plan were selected and adopted
as part o f the regional transportation system plan
reevaluation with little debate or disagreement.
The adopted local and express transit system for
the study area is more extensive than the existing
system, and there was a consensus that little need
existed to reopen this issue through examination
o f alternatives. Second, the primary, or modified
rapid or rapid, component o f the transit system o f

7~rimarypublic transit service is that component
of the urban public transit system which provides
rapid transit service on exclusive guideways or
modified rapid transit service on freeways for
trips in the most heavily traveled corridors o f the
transit system service area. The operating speeds
o f primary transit service are the highest of those
of the public transit system, and the length o f the
trips served by primary transit are the longest.
Stops on the primary transit system, however, are
generally located a distance of one mile or more
apart, making it the least accessible element o f
the public transit system.
Secondary transit service is that component o f the
urban public transit system which provides express
transit service over arterial streets and highways.
Stops are generally located only at intersecting
transit routes and major traffic generators. The
operating speeds provided, and the length o f the
trips served, are usually less than those characteristic o f primary transit service.
Tertiary public transit service is that component
of the urban public transit system which provides
either a local service for trips of short length, or
a collection-circulation-distribution feeder service
to the secondary and primary transit services.
Operating speeds provided by tertiary service are
low, but accessibility to the service is high as stops
are generally located no more than a quarter-mile
apart. The coverage of tertiary transit service in
an urbanized area is much greater than that o f
primary and secondary transit service, which is
used only to interconnect and serve major land
use activities. Tertiary transit service routes are
generally located throughout an urbanized area at
spacings o f one-half to one mile.
see SE WRPC Planning Report No. 25, A Regional
Land Use Plan and a Regional Transwortation Plan
for Southeastern Wisconsin: 2000, -volume Two,
Alternative and Recommended Plans, formally
adopted by the Commission on May 30, 1978.

-

the adopted plan generated considerable differences of opinion under the long-range transportation system plan reevaluation, and removal of the
two freeways from the adopted plan effectively
eliminated the possible provision of primary transit
service t o the northwestern quadrant of the Milwaukee urbanized area by the use of motor buses
operating over exclusive transit lanes which were
to have been provided in these freeways. A study
is presently being conducted by the Commission
of alternative means of providing primary transit
service in the Milwaukee area? It was not considered appropriate for this northwest side study to
consider further extensive primary transit alternatives apart from the specific study of Milwaukee
area primary transit. It was considered appropriate
and desirable, however, to consider additional
express transit alternatives and to coordinate the
specific primary transit considerations of the northwest side with the concurrently conducted study
of primary transit in the greater Milwaukee area.
Arterial street and highway transportation system
management alternatives are considered in the
long-range plan based on the selected short-range
system management recommendations and the
investigation of additional long-range management
actions. Following consideration of the full potential effects of transit improvements and transportation system management measures, alternative
transportation system plans, consisting primarily of

See Milwaukee Area Primary Transit System
Alternatives Analysis prospectus, SE W R P ~formally adopted by the Commission on September 14, 1978. This prospectus calls for a study
o f the feasibility of exclusive guideway transit
systems for the Milwaukee area. Because removal
o f the Park Freeway-West and Stadium FreewayNorth 'gap closure" from the adopted regional
transportation system plan effectively eliminated
the possibility o f the provision of primary transit
service t o the northwest quadrant o f the Milwaukee urbanized area by motor buses operating
on freeways, the only remaining means o f providing primary transit service for the area is via
an exclusive transit guideway. This alternative will
be examined as part of the Milwaukee area primary
transit system alternatives analysis. Recommendation o f major transit capital investment in the
Milwaukee Northwest Side/Ozaukee County area
under the alternatives analysis is a possibility.

the one remaining transportation alternative for
the area--arterial street improvement-are developed and evaluated as potential solutions to the
long-range problems which would remain following
short- and long-range transportation system management and transit improvement. Detailed estimates of costs, disruption, and other negative
impacts attendant to these facility improvements
are developed for each individual facility improvement alternative. This project-level evaluation was
included in the study t o reduce the need for further cycling between system and project planning
for arterial street improvement in the study area.
Plan Selection and Adoption
Following preliminary recommendation of the
short-range -and long-range plans by the'Advisory
Committee and public hearings on these preliminary findings, one short-range and one long-range
system plan for the area were chosen from among
the alternatives as the final transportation improvement plan by the Advisory Committee and were
adopted by the Commission as amendments t o
the adopted long-range regional transportation
system plan for the Southeastern Wisconsin Region
and to the adopted transportation systems management plan for the Milwaukee urbanized area. The
final plans clearly identify all transportation systems management, public transit, and arterial street
and highway improvements recommended for
implementation, together with a recommended
staging for each improvement and a recommended
implementing agency.
Plan Implementation
The actions which must be taken by the various
levels and agencies of government concerned if
the recommended short- and long-range transportation system plans are to be carried out are outlined. Those units and agencies of government with
applicable plan adoption and implementation
powers are identified, necessary plan adoption
actions are specified, and specific implementation
actions are recommended.
Public Involvement
Public involvement was recognized as an important
element of the study and, while a variety of public
involvement mechanisms were utilized including
public informational meetings and public hearings,
the study relied primarily on the involvement of
the Advisory Committee, composed of citizens as
well as elected officials and technicians (see Appendix A).

STUDY ORGANIZATION
The Milwaukee Northwest Side/Ozaukee County
transportation improvement study was carried
out through the cooperative participation of the
Regional Planning Commission, the Wisconsin
Department of Transportation, and concerned and
affected local governmental agencies. The Commission assumed lead agency responsibility for the
entire study, and specifically carried out those
work elements which logically were considered
of a general regional planning nature. The Wisconsin Department of Transportation (WisDOT),
District 2; the City of Milwaukee; Milwaukee
County; and the Milwaukee County Transit System
worked closely with the Commission staff in the
Milwaukee portion of the study, and conducted all
detailed short-range Milwaukee County transit
planning and all project-level arterial street and
highway planning in the study. WisDOT, District 2;
Ozaukee County; and concerned local municipalities participated closely in the Ozaukee County
portion of the study.
SCHEME OF PRESENTATION
The major findings and conclusions of the Milwaukee Northwest Side/Ozaukee County transportation system improvement study are presented in
this planning report. A series of technical reports
has also been prepared to more fully document
some of the more detailed technical aspects of
the work, which require only a summary in the
planning report. Chapter I1 of this report presents
the objectives, principles, and standards for transportation development and management for this
study. A summary of the existing characteristics
of the Milwaukee Northwest SideIOzaukee County
area is presented in Chapter 111. Chapter IV outlines the existing problems and deficiencies of the
current transportation system in the study area.
Chapter V presents a comparison and evaluation
of the short-range transportation systems management and transit service improvements considered
in the study as potential alternative solutions to
those existing problems, and the recommended
short-range transportation system plan for the
Milwaukee Northwest SideIOzaukee County area.
Chapter VI summarizes planned and forecast future
socioeconomic and land use characteristics of the
Milwaukee Northwest Side/Ozaukee County area.
Chapter VII identifies the long-range transportation system alternatives for transportation systems
management, public transit, and arterial street
and highway physical improvement considered as

potential solutions to the identified future transportation system problems, and sets forth the
recommended long-range transportation system
plan for the Milwaukee Northwest SideIOzaukee
County area. Chapter VIII outlines the actions that
must be taken by the various levels and agencies of
government if the recommended long-range and
short-range plans for the study area are to be implemented. Finally, a summary of the report and
conclusions regarding long-range and short-range
transportation system problems in the study area
and recommended solutions t o those problems are
presented in Chapter IX.
SUMMARY
In an attempt to reach a compromise on the division of public opinion and resulting impasse in
freeway and related transportation system development in Milwaukee County, the Regional Planning Commission staff recommended that the
new long-range transportation system plan have
a freeway component consisting of two tiers, an
upper tier and a lower tier. However, citizen and
public official reaction at and following public
hearings for the proposed two-tier plan indicated
that such a plan, although intended to provide
a compromise, would be more likely to further
intensify the division of public opinion concerning
two freeways in Milwaukee County: the Park
Freeway-West and the Stadium Freeway-North
"gap closure." As a consequence, the Regional
Planning Commission, after considering the advantages and disadvantages of these two facilities,
deleted the Stadium Freeway-North "gap closure"
and the Park Freeway-West from the proposed
regional transportation plan while approving all
other staff recommendations. As part of this
action, the Regional Planning Commission resolved
to undertake a study to be conducted in cooperation with the Wisconsin Department of Transportation, Ozaukee County, Milwaukee County, the
City of Milwaukee, and concerned citizens of the
best way t o meet the existing and probable future
transportation needs of the area proposed to be
served by these two freeways in absence of those
two freeways.
On February 6, 1978, the Executive Committee
of the Commission directed the Commission staff
to undertake the work necessary to prepare a prospectus for a study of existing and future transportation problems in the northwestern quadrant
of the Milwaukee area, and appointed a 16-member
special steering Committee to assist the Commis-

sion staff in that effort. The prospectus was to
identify the need for such a study and, if a need
was found to exist, determine the desirable scope
and content of the study and recommend a time
schedule, cost estimate, and budget for the study.

5. The need to consider the potential transportation facility and service requirements of
alternative uses of the cleared Park FreewayWest corridor.

The prospectus found that there were five major
considerations that dictated the need for a transportation planning study of this area:

The findings and recommendations presented
herein were developed through a planning process
consisting of the following seven steps: 1)study
design, 2 ) formulation of objectives, principles, and
standards, 3) inventory, 4) analyses and forecasts,
5) plan preparation, testing, and evaluation, 6) plan
selection and adoption, and 7) plan implementation. Through the seven-step planning process, the
study explored physical improvement and transportation system management alternatives as
solutions to short- and long-range problems identified for both the arterial highway system and
transit system of the Milwaukee Northwest Side/
Ozaukee County area.

1.The need to consider the transportation
problems of the northwest quadrant of
the Milwaukee urbanized area lying in
Milwaukee and Ozaukee Counties .as a result
of the elimination of the Park Freeway-West
and Stadium Freeway-North "gap closure"
from the new year 2000 long-range regional
transportation plan;

2. The need to deal with the trafficcarrying
capacity inadequacies of the existing transportation system of the northwest quadrant
of the Milwaukee urbanized area;

3. The need

to accommodate anticipated
future growth and change within the Milwaukee Northwest Side/Ozaukee County
area ;

4. The need to consider permanent facility
alternatives as eventual replacements for the
once-temporary "stub ends" of the two concerned freeways to adequately provide connection to the arterial street system; and

Following preliminary recommendation of shortrange and long-range plans and public hearings, one
short-range and one long-range system plan for the
area were chosen from among the alternatives as
the final transportation improvement plans. The
final plans, as identified herein, clearly identify all
transportation systems management, public transit,
and arterial street and highway improvements recommended for implementation, together with
a recommended staging for each improvement and
a recommended implementing agency.

Chapter I1
OBJECTIVES,*PRINCIPLES,AND STANDARDS

INTRODUCTION
In any transportation planning process, the formulation of objectives constitutes a formal definition
of the desired characteristics of the transportation
system being planned. The formulation of objectives for transportation system management and
development in the Milwaukee Northwest Side/
Ozaukee County area is therefore an essential task
which must be undertaken before transportation
problems can be systematically identified, alternative transportation plans logically designed, the
impacts of alternative plans evaluated, and a plan
recommended for implementation.
It is important to recognize that the formulation of
objectives essentially involves a formal definition
of needs, and that, as a consequence, the defined
objectives explicitly reflect an underlying value
system for the residents of the area for which
the planning is conducted. The diverse and often
conflicting nature of personal values concerning
transportation in any large urban community
complicates this problem of objective formulation and makes it one of the most difficult tasks
in the transportation planning process.
Because it recognizes the value system implications
inherent in any set of planning objectives, the
Commission, since its inception, has provided for
the involvement of interested and knowledgeable
public officials, technicians, and private citizens in
the transportation planning process. This participation by elected or appointed public officials and
by citizen leaders in the planning process, including
the formulation of objectives, is implicit in the
structure and organization of the Southeastern
Wisconsin Regional Planning Commission. Moreover, through its establishment of advisory committees to assist the Commission and its staff in the
conduct of its planning programs, the Commission
has provided an even broader opportunity for the
active participation of public officials and private
interest groups in the regional planning process.
The use of advisory committees has been, and still
appears to be, the most practical and effective way

available to involve public officials, technicians,
and citizen leaders in the transportation planning
process and to openly arrive at decisions and action
programs which can shape the future development
and present management of the Region's transportation system. Only by combining the accumulated knowledge, experience, views, and values of
the various advisory committee members concerning the transportation system can a meaningful
expression of the desired direction, magnitude, and
quality of the future development and current
management of that system be obtained.
The advisory committee structure established by
the Commission for the preparation of short- and
long-range transportation system plans for the
Milwaukee Northwest SideIOzaukee County area
has been described in Chapter I of this report. One
of the 'major tasks of the Advisory Committee
in this effort was to assist in the formulation of
transportation system objectives and supporting
planning principles and standards.
The transportation system objectives formulated
for this study are similar, but not identical, to the
adopted long-range regional transportation system
plan objectives and the Milwaukee urbanized area
short-range transportation systems management
objectives. The strong parallels among these three
sets of objectives result from the fact that transportation planning objectives, as already indicated,
serve to define formally the basic needs which
transportation facilities and services should satisfy,
such as land use accessibility, personal mobility,
economic efficiency, environmental quality, and
public safety. These transportation planning objectives, which are essentially a list of basic transportation needs, should not be expected t o change
from subarea to subarea of the Region, or with
the time frame of the planning effort. However,
the importance or priority of the planning objectives, and the constraints on the attainment of
those objectives, within subareas of the Region
such as the Milwaukee Northwest Side/Ozaukee
County area may be expected to differ from those
of other subareas of the Region or from those of
the Region as a whole.

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 interpretation and application. Therefore, in order to
provide a common frame of reference, the following definitions have been adopted in previous
Commission planning efforts:

1.Objective: a goal or end toward the attainment 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 agreedupon 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 with only the terms
"objective," "principle," and "standard," an
understanding of the interrelationship among the
foregoing definitions and the basic concepts which
they represent is essential to the following discussion of objectives, principles, and standards.
OBJECTIVES
In order t o be useful in the Milwaukee Northwest
Side/Ozaukee County transportation improvement study, objectives must be logically sound,
clearly stated, and derived from local values.
Moreover, objectives must be related in a demonstrable and measurable way to alternative transportation plans to facilitate objective tests of,
and intelligent selection from among, alternative
plans. Specific objectives which can be directly
related to system plans and can be at least crudely
quantified were postulated for transportation
system management and development in the Milwaukee Northwest Side/Ozaukee County area. The

quantification of objectives for alternative plan
design, evaluation, and selection was facilitated by
complementing each specific objective with a set
of standards. These standards are, in turn, directly
relatable to a planning principle which supports the
chosen objective.
The objectives adopted for transportation system
management and development are concerned with
providing to the area a balanced transportation
system which will facilitate convenient travel at
a high level of safety and aesthetic quality, while
minimizing costs and disruption of the communities and natural resource base of the area. The
following objectives have been adopted by the
Commission after careful review and upon recommendation from the study advisory committee:

I.An integrated transportation system which,
through its location, capacity, and design,
effectively serves the existing land use pattern of northwestern Milwaukee County and
southern Ozaukee County and promotes the
implementation of the regional land use
plan, meeting the current and anticipated
travel demand generated by the existing and
proposed land uses.

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

3. A balanced transportation system which
provides the appropriate types of transportation needed by all residents of the northwestern portion of Milwaukee County and
southern Ozaukee County, regardless of race,
color, or national origin, at an adequate level
of service.

4. A transportation system which minimizes
the disruption of existing and desirable
future neighborhood and community development, including adverse impacts upon the
property tax base, and of the natural
resource base.

5. A transportation system which facilitates
quick and convenient travel among component parts of northwestern Milwaukee
County and southern Ozaukee County, and
between that area and other component
parts of the Region.

6. A transportation system which reduces
accident exposure and provides for increased
travel safety in northwestern Milwaukee
County and southern Ozaukee County.

7. A transportation system with a high
aesthetic quality whose major facilities have
the proper visual relation to the landscape
and cityscape.
PRINCIPLES AND STANDARDS
Complementing each of the foregoing specific
transportation systems management and development objectives are a planning principle and a set
of standards, as set forth in Table 1. A planning
principle supports each specific objective by
asserting its validity. Each set of standards is
directly related to the planning principle, as well as
to the objective, and serves to facilitate quantitative application of the objectives in plan design,
testing, and evaluation. The planning standards
provide either comparative or absolute measurements. The comparative standards provide a measure or criterion for comparison among alternative
plans. The absolute standards provide absolute
measures of alternative plan objective attainment, specifying minimum, maximum, or desirable
values of objective attainment. The standards
identified for each planning objective are intended
to include all relevant and important measures
which would indicate the attainment of the objective, while limiting the measures included to those
that can be quantified with reasonable effort, thus
keeping the entire set of measures t o a level which
can be worked with and comprehended in the plan
evaluation process.
OVERRIDING CONSIDERATIONS
In the application of the planning standards and
in the selection of a recommended transportation
system plan, several overriding considerations
must be recognized. First, the recommended plan
must be consistent with the adopted short-range
Milwaukee urbanized area transportation systems
management plan and the adopted long-range
regional transportation system plan. Actions recommended in the transportation system plan for the
Milwaukee Northwest SideIOzaukee County transportation improvement study should not conflict
with the adopted areawide plans, but should be
consistent with those plans.
Second, it must be recognized that each proposed
alternative transportation system plan must con-

stitute an integrated system. It is not possible from
an application of the standards alone, however, t o
ensure such a system since the standards cannot be
used t o determine the effect of individual facility
management or improvement actions 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 distribution and
capacities of the system t o the future travel
demand as derived from the land use plan.
Third, an evaluation should be conducted of the
flexibility of the alternative transportation plans.
A transportation plan which is flexible will permit
relatively ready adaptation to changes in travel
demand or transportation technology. Unforeseen
changes in travel demand or transportation technology, although unlikely, may occur during and
beyond the time frame of long-range transportation plans. Consequently, each plan's ability to
accommodate changes in travel demand and transportation technology other than the anticipated
changes should be at least qualitatively explored.
Fourth, all planned transportation facilities and
services, but particularly public transit facilities and services, must be designed to meet the
special needs of transportation handicapped
people, including both the physically and mentally
disabled, unless specialized transportation services
are proposed to be provided to adequately meet
their needs.
Fifth, 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
the attainment of one or more of the planning
standards is beyond economic capabilities, and,
therefore, that the standards cannot be met practically and must be either modified or eliminated.
Sixth, it must be recognized that it is unlikely that
any one plan will meet all of the standards completely, and that the extent to which each standard
is met, exceeded, or violated must serve as
a measure of the ability of each alternative plan
to achieve the specific objective which the given
standard complements. In this respect, it must be
recognized that certain objectives and standards
may be in conflict, requiring resolution through
compromise, and that meaningful plan evaluation
can take place only through a comprehensive
assessment of each of the alternative plans against
all of the standards.

Table 1
MILWAUKEE NORTHWEST SIDEIOZAUKEE COUNTY
TRANSPORTATION SYSTEM MANAGEMENT AND DEVELOPMENT OBJECTIVES

OBJECTIVE NO. 1
An integrated transportation system which, through i t s location, capacity, and design, effectively serves the existing land use
pattern of northwestern Milwaukee County and southern Ozaukee County, and promotes the implementation of the regional
land use plan, meeting the current and anticipated travel demand generated by the existing and proposed land uses.
PRINCIPLE
A transportation system serves to interconnect the various land use activities within a planning area, thereby providing the
attribute of accessibility essential to the support of these activities. Through i t s effect on accessibility, the transportation
system can be used to support and induce development in desired locations and to separate incompatible land uses.
STANDARDS

1. The transportation system should, without regard to color, race, or national origin, provide service within the urbanized
portion of the study area such that a maximum number of residents are within:
a. 30 minutes overall travel timea of 40 percent of the Milwaukee urbanized area's employment opportunities;
b. 35 minutes overall travel time of three major retail and service centers; b
c. 30 minutes overall travel time of a major medical center or a hospital and/or medical clinic;
d. 40 minutes overall travel time of a major park and outdoor recreation area;c
e. 40 minutes overall travel time of a technical or vocational school, college, or university; and

f. 60 minutes overall travel time of a scheduled air transport facility.

2. The relative accessibility provided by the transportation system should be adjusted to the adopted regional land use plan,
providing to areas in which development is to be induced a higher relative accessibility than that provided to areas which
should be protected from development.
OBJECTIVE NO. 2

A transportation system which is economical and efficient, satisfying all other objectives at the lowest possible cost.
PRINCIPLE
The total financial resources which can be devoted to the transportation system of the study area are limited, and any undue
investment in transportation facilities and services must occur a t the expense of transportation investment in other areas of
the Region and, more generally, of all other public and private investment. Therefore, total transportation costs should be
minimized for the desired level of transportation service.
STANDARDS
1. The sum of transportation system operating and capital investment costs should be minimized.

2. The direct benefits derived from transportation system improvements should exceed the direct costs of such improvements.

Table l (continuedl

3. Full use of all existing major transportation facilities should be encouraged through low and noncapital-intensive techniques, and such use shall be ensured before capital-intensive techniques are proposed.
4. The amount of energy utilized in the operation of the transportation system, particularly petroleum-based motor fuels,
should be minimized.

OBJECTIVE NO. 3
A balanced transportation system which provides the appropriate types of transportation needed by all residents of the
northwestern portion of Milwaukee County and southern Ozaukee County, regardless of race, color, or national origin, a t an
adequate level of service,
PRINCIPLE

A balanced transportation system, consisting of highway and public transit transportation and terminal facilities for the
movement of people and goods, is necessary to provide an adequate level of transportation service to all segments of the
population, to support essential economic and social activities, and to achieve economy and efficiency in the provision of
transportation service. The highway component supplies transportation service primarily for passenger movements utilizing
automobiles, taxicabs, and buses and for goods movements utilizing trucks and buses. The public transit component supplies
transportation service for those passenger movements utilizing buses, vans, and taxicabs, and particularly for that segment of
the population which cannot or does not utilize automobiles regularly, including, but not limited to, the handicapped, the
elderly, and the isolated rural populations where specialized transportation service is required. In addition, the public transit
component supplies additional passenger transportation system capacity which can efficiently accommodate travel demand
in highdensity urban corridors, alleviating peak loadings on highway facilities and resulting in decreased congestion and
associated energy consumption, air pollution, and demand for land necessary for highway transportation and for parking
facilities at major land use activities.
STANDARDS

1. Arterial streets and highways should be provided at intervals of no more than one-half mile in each direction in urban
high-density areas, a t intervals of no more than one mile in each direction in urban medium- density areas, at intervals of no
more than two miles in each direction in urban lowdensity and suburban-density areas, and at intervals of no more than two
miles in each direction in rural areas.d
2. primarye and secondarye public transit routes should connect and servef areas of concentrated land use activities consisting of:
a. major retail and service centers;

b. major industrial centers?

c. major medical centers or hospitals and/or medical clinics;
d. major park and outdoor recreational areas;
e. technical or vocational schools, colleges, and universities;
f. scheduled air transport terminals; and
g. high-density residential areas.

3. ~ e r t i a r y ~or, local, public transit service should have route spacings not exceeding one mile in low-density.areas, and
one-half mile in medium-density and highdensity areas.

Table I (continued)

4. Public transit routes should be direct in alignment with a minimum number of turning movements.
5. Public transit routes should be arranged so as to minimize duplication of service.

6. Public transit routes should be arranged so as to minimize the total number of transfers required.
7. Passenger stop locations along primary public transit lines should be located a t terminal areas and at distances of one-half
mile or more apart along the line haul route.
8. Passenger stop locations along secondary public transit lines should be located a t terminal areas and a t intersections with
other transit routes or a t intersections adjacent to major land use activities.
9. Passenger stop locations along tertiary public transit lines should be no less frequent than 660 to 1,250 feet apart, but
through commercial and residential areas no more frequent than 12 per mile.
10. The number of residents served by public transit should be maximized. Urban residential land i s considered served by
public transit when such land is within the following distances of the various types of public transit service:

Maximum Overall
Travel Time

Maximum Distance
Type of
Mass Transit Service
Primary. . . . . . . . . . . . . .
Secondary . . . . . . . . . . . .
Tertiary. . . . . . . . . . . . . .

Walking

X
X

Mile
Mile
% Mile

Driving

Feeder Bus

3 Miles
3 Miles

15 Minutes
--

--

--

11. The number of employment opportunities se'rved by public transit should be maximized. Employment opportunities are
considered served by public transit when within the following distances of the various types of public transit:

Type of
Mass Transit Service
Primary. . . . . . . . . . . . . . . . .
Secondary . . . . . . . . . . . . . . .
Teitiary . . . . . . . . . . . . . . . . .

Maximum Distance
Walking

X Mile
X Mile
% Mile

12. Sufficient off-street automobile parking should be provided at park-and-ride primary transit stations to accommodate the
total parking demand generated by trips which change from auto to public transit modes.
13. The public transit system should be operated so as to provide adequate transit vehicle capacity to meet travel demand.
The average maximum load factorh should not exceed 1.00 in primary, secondary, and tertiary mass transit service in offpeak periods. The load factor in peak periods should not exceed 1.00 in primary public transit service, 1.25 in secondary
public transit service, and 1.33 in tertiary public transit service.

Table 1 (continued)

OBJECTIVE NO. 4

A transportation system which minimizes the disruption of existing and desirable future neighborhood and community
development, including adverse impacts upon the property tax base, and 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 the adverse effects on the natural resource base can be minimized through the proper
location and design of transportation facilities and services.
STAN DA RDS

1. The dislocation of households, businesses, industries, and public and institutional buildings, as measured by the number
and value of the facilities to be displaced by the reconstruction of existing, or the construction of new, transportation
facilities, should be minimized.

2. The amount of land used for transportation facilities should be minimized.
3. The penetration of neighborhoods and communities by arterial streets and highways and by primary public transit routes
should be minimized.
4. The destruction of historic buildings and of historic, scenic, scientific, archaeological, and cultural sites by the reconstruction of existing, or the construction of new, transportation facilities should'be minimized.
5. The transportation system should be located and designed so as to minimize the exposure of the population to harmful, as
well as annoying, noise 1evels.i

6. The transportation system should be located, designed, and operated so as to minimize the amount of air pollutants
generated.
7. The proper use of land for, and adjacent to, transportation facilities should be maximized and the disruption of future
development minimized through advance reservation of rights-of-way for future development.
OBJECTIVE NO. 5

A transportation system which facilitates quick and convenient travel among component parts of northwestern Milwaukee
County and southern Ozaukee County, and between that area and other component parts of the Region.
PRINCIPLE
To support the everyday activities of business, shopping, and social intercourse, a transportation system which provides for
reasonably fast, convenient travel i s essential. Congestion increases the cost of transportation, including the cost of the
journey to work, and i s reflected in higher production costs, thereby adversely affecting the relative market advantages of
businesses and industries in the planning area.
STANDARDS

1. Total passenger hours of travel should be minimized.
2. Total vehicle hours of travel should be minimized.
3. Total vehicle miles of travel should be minimized.

Table I (continued)

4. The proportion of the total actual street and highway system subject to congestion, as measured by a peak-hour volumeto-design capacity ratio of 1 .I0or greater) shouldrbe minimized.

5. The proportion of the total arterial street and highway and transit system operating at travel speeds below those speeds
specified below should be minimized:

Overall Travel Speed by Area (mph)
Transportation
System
Component

Central
Business
District

Urban

Rural

Freeway . . . . . . . . . . . .
Expressway . . . . . . . . . .
Standard Arterial
Divided . . . . . . . . . . .
Undivided. . . . . . . . . .
Primary Transit. . . . . . . .
Secondary Transit. . . . . .
Tertiary Transit. . . . . . . .

35
25

40
30

50
50

15
15
10
10
5

25
20
30
20
10

45
40
40
40
40

6.The surface condition of the arterial street and highway system should be of adequate quality, specifically so as not to
inhibit an otherwise safe and convenient travel speed.
7. Public transit overall travel times should be comparable to arterial street overall travel times among component parts of the
study area, and between parts of the area and the remainder of the Milwaukee transit service area.

8. Frequency of public transit service should be sufficient to accommodate passenger volume so as not to exceed specified
load factors, but should not in any case be less than one vehicle every 30 minutes during the peak periods, or one vehicle
every 60 minutes during off-peak periods.
9. Transit ridership should be maximized.

10.The transportation system should provide such service so as to maximize the number of industrial centers in the study
area within:
a. 30 minutes overall travel time of 50 percent of the study area's resident population;
b. 30 minutes overall travel time by truck of the Milwaukee port facility;
c. 15 minutes overall travel time by truck of a railroad team track; and
d. 10 minutes overall travel time by truck of a freeway entrance and exit.
OBJECTIVE NO. 6
A transportation system which reduces accident exposure and provides for increased travel safety in northwestern Milwaukee
County and southern Ozaukee County.

Table I (continued)

PRINCIPLE
Accidents take a heavy toll in life, property damage, and human suffering, contribute substantially 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 the severity of accidents.
STANDARDS
1. Travel on facilities exhibiting the lowest accident exposure should be maximized.

2. The proportion of the total arterial street and highway system operating during peak hours at a volume-to-designcapacity
ratio of 0.9 should be maximized.
3. Conflicts between pedestrians and vehicular traffic patterns should be minimized.
OBJECTIVE NO. 7

A transportation system with a high aesthetic quality whose major facilities have the proper visual relation to the landscape
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 landscape and cityscape, transportation facilities have a significant impact on the attractiveness of the total
environment.
STANDARDS
1. Transportation facility construction plans should be developed using sound geometric, structural, 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 so as to avoid destruction of visually pleasing buildings, structures, and natural
features and to avoid interference with vistas to such features.

a Overall travel time is defined as the total door-to-door time of travel from origin to destination, including the time required
to arrive at the vehicle and leave the vehicle as well as route travel time.
b ~ a j o rretail and service centers, as defined by the Commission, are those retail and service lands within designated community central business districts, strip shopping districts, and shopping centers which meet at least five of the following six
criteria: 1) two or more department stores; 2) 10 or more additional retail and service establishments; 3) a combined average
annual sales totaling $30 million or more; 4)a combined net site area of 20 acres or more; 5) the attraction of 3,000 shopping trips or more on an average weekday; and 6) accessibility to a population of at least 100,000 in a radius of 10 miles, or
20 minutes one-way travel time.
Major park and outdoor recreation areas, as defined by the Commission, are those public multiple-use outdoor recreation
sites having an area of 250 acres or more.
urban residential density categories as defined for Milwaukee County are: urban high density, 8,000 to 20,000persons per
gross square mile; urban medium density, 3,000 to 7,999 persons per gross square mile; urban low density, 900 to 2,999
persons per gross square mile; and suburban density, 275 to 899 persons per gross square mile. Urban residential density

Table 1 (continued)

categories as defined for Ozaukee County are: urban high density, 10,700 to 25,000 persons per gross square mile; urban
medium density, 4,000 to 10,699 persons per gross square mile; urban low density, 1,200 to 3,999 persons per gross square
mile; and suburban density, 370 to 1,199 persons per gross square mile.
primary public transit service is that component o f the urban public transit system which provides rapid transit service on
exclusive guideways or modified rapid transit service on freeways for trips in the most heavily traveled corridors o f the
transit system service area. The operating speeds o f primary transit service are the highest o f those of the public transit
system, and the length o f the trips served by primary transit are the longest. Stops on the primary transit system, howver,
are generally located a distance of one mile or more apart, making it the least accessible element o f the public transit
system.
Secondary transit service is that component o f the urban public transit system which provides express transit service over
arterial streets and highways. Stops are generally located only at intersecting transit routes and major traffic generators.
The operating speeds provided, and the length of the trips served, are usually less than those characteristic o f primary
transit service.
Tertiary public transit service is that component o f the urban public transit system which provides either a local service for
trips of short length, or a collection-circulation-distribution feeder service to the secondary and primary transit services.
Operating speeds provided by tertiary service are low, but accessibility to the service is high as stops are generally located
no more than a quarter-mile apart. The coverage of tertiary transit service in an urbanized area is much greater than that
o f primary and secondary transit service, which is used only to interconnect and serve major land use activities. Tertiary
transit service routes are generally located throughout an urbanized area at spacings o f one-half to one mile.
The terms "connect" and "'serve" used together are defined as the linking o f major trip destinations by one or more scheduled routes.
~ a j o industrial
r
centers, as defined in the Commission's adopted regional land use plan, are those contiguous U.S. Public
Land Survey quarter sections having 250 acres or more o f net industrial land or a minimum o f 3,500 industrial employees.
The average maximum load factor is defined as the ratio o f the number o f passengers carried on public transit vehicles past
the maximum load point o f any route to the seating capacity o f those vehicles past that point in the peak flow direction
during the operating period.
I

Annoying noise levels are defined as the maximum desirable outside noise level for residences, public buildings, and parks
based on studies and standards o f the U. S. Department o f Transportation. Those noise levels considered to be annoying
were established as those generated by transportation facility use which exceed 7 0 dBA a t least 10 percent o f the time
a t the exterior o f buildings adjacent to the facility. Noise levels considered to be harmful have been established as those
which exceed 85 dBA at least 5 0 percent o f the time.

j The design capacity o f an arterial facility is a level o f traffic volume sufficiently below the maximum capacity o f an arterial
facility, usually 7 0 percent of maximum capacity, so that traffic flow breakdown conditions characteristic o f maximum
capacity arterial facility operation do n o t occur, and unstable flow conditions characteristic of near maximum capacity
arterial facility operation do n o t occur. The unstable flow conditions o f near maximum capacity arterial facility operation
include restricted operating speeds, necessary speed changes, and momentary stoppages. Under traffic breakdown conditions stoppages are more frequent, with substantially lower operating speeds. Arterial facility traffic volumes that are
10 percent greater than design capacity are approaching the unstable flow conditions o f near maximum capacity arterial
facility operation.
Source: SEWRPC.

SUMMARY
This chapter has presented a set of transportation
system development and management objectives,
principles, and standards for the Milwaukee Northwest SideIOzaukee County area. These objectives,
principles, and standards were prepared and
adopted by the study Advisory Committee and the
Commission. The purpose of the objectives is to
guide the testing and evaluation of alternative
short- and long-range transportation system plans
for the Milwaukee Northwest SideIOzaukee County
area and to thereby aid in the selection of a recom-

mended plan. The seven specific objectives adopted
were developed within the context of the regional
transportation system development and the Milwaukee urbanized area transportation systems
management objectives, principles and standards,
both previously adopted by the Regional Planning
Commission. The standards that support the seven
objectives provide important guidelines for measuring the attainment of the objectives in the
evaluation of both alternative plans and subsequent
more detailed facility design and related plan
implementation efforts.
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Chapter I11
EXISTING CHARACTERISTICS OF THE MILWAUKEE
NORTHWEST SIDE/OZAUKEE COUNTY STUDY AREA
INTRODUCTION
This chapter presents the basic planning and
engineering data necessary to logically prepare and
evaluate short- and long-range transportation
system plans for northwestern Milwaukee County
and southern Ozaukee County under the Milwaukee Northwest Side/Ozaukee County transportation improvement study. Data are presented
on existing and historical trends in population and
economic activity levels and characteristics, land
use development, travel habits and patterns, and
transportation and facilities and services for the
northwestern Milwaukee County and southern
Ozaukee County study area. Data are also presented for the larger socioeconomic region of
which the northwestern Milwaukee County and
southern Ozaukee County study area is an integral
part, and which must be considered along with the
study area itself in any logical transportation
planning for the study area. This larger area must
be considered because the factors that influence
land use development, travel habits and patterns,
and transportation system needs in the study area
operate over a much larger area-specifically,
the seven-county Southeastern Wisconsin Region.
The data on existing population, economic activity,
land use, transportation facilities and services, and
travel habits and patterns herein presented have
been collated largely from the data bank assembled
under the Regional Planning Commission's continuing, comprehensive, areawide planning program. These data have been updated as necessary
and possible for presentation herein and for
use later in the study for the design, testing,
and evaluation of alternative transportation
system plans.
The discussion of the demography of the study
area includes a description of existing and historic
trends in resident population levels in the study
area and in the Region. Characteristics of the resident population of the study area and of the
Region are also presented, including information
on age, race, household size, and income. The presentation on the economic base includes a description of historic and existing employment levels
and characteristics in the study area and in the

Region. The discussion on land use development
describes historic urban growth patterns and attendant population densities, and presents data on
the existing and historic trends in the distribution
of land use by type within the study area and
the Region. The presentation on transportation
facilities and services includes descriptions of the
study area arterial, jurisdictional, and federal aid
street and highway system and its public transit
facilities and services. The final section describes
the travel habits and patterns of the study area and
of the Region.
DEMOGRAPHIC BASE
An important consideration in any transportation
planning effort is the resident population of the
planning area, including the size, composition, and
spatial distribution of that population, and changes
in those demographic parameters over time. Such
a time series analysis provides an overview of
cumulative population change and thereby provides important insights essential to the proper
conduct of any land use and transportation system
planning program.
The necessary demographic data can be extracted,
in part, from the censuses of population conducted
at 10-year intervals. More recent population information must be obtained from current population
estimates, prepared annually for civil divisions by
the Wisconsin Department of Administration, or
from special censuses conducted for individual
civil divisions by the U. S. Bureau of the Census.
Since 1975 special censuses were conducted within
a number of municipalities within the study area,
including, importantly, the City of Milwaukee and
the Towns of Cedarburg, Grafton, and Saukville.
Population Size
The wowulation of the Region has increased every
decade -since 1850, whenthe federal census first
included southeastern Wisconsin, as shown in
Table 2. In the late nineteenth and early twentieth
centuries, the resident population of the Region
increased rapidly, at rates of up to 222,000 persons
per decade. After a relatively small increase of only

Table 2
POPULATION TRENDS IN THE UNITED STATES, WISCONSIN, AND THE REGION: 1850-1970
Region

Wisconsin

Change from
Preceding
Time Period
Year

Population

Absolute

1850
1860
1870
1880
1890
1900
1910
1920
1930
1940
1950
1960
1970

113,389
190,409
223,546
277.1 19
386,774
501,808
631,161
783,681
1.006.1 18
1,067,699
1,240.618
1,573,620
1,756,086

77,020
33,137
53,573
109,655
115,034
129,353
152,520
222,437
61,581
172.919
333,002
182,466

--

Percent

-67.9
17.4
24.0
39.6
29.7
25.8
24.2
28.4
6.1
16.2
26.8
11.6

United States

Change from
Preceding
Time Period
Population

305,391
775,881
1,054,670
1,315,497
1,693,330
2,069,042
2,333,860
2,632,067
2,929,006
3,137,587
3,434,575
3,952,771
4.41 7,933

Absolute

Change from
Preceding
Time Period

Percent

--

--

470,498
278,789
260,827
377,833
375.71 2
264,818
298,207
306,939
198,581
296,988
518,196
465,162

154.1
35.9
24.4
28.7
22.2
12.8
12.8
11.7
6.8
9.5
15.1
11.8

Population

Absolute

23,191,876
31,443,321
38,448,371
50.155,783
62,947,714
75,994,575
91,972,266
105.71 0,620
122,775,046
131,669,587
151,325,798
179,323,175
203,184,772

8,251,445
7,005,050
1 1,707,412
12,791,931
13,046,861
15,977,691
13,738,354
17,064,426
8,894,541
19,656,211
27,997,377
23,861,597

--

Regional Population
as a Percent of:

Percent Wisconsin Unitedstates

-35.6
22.6
30.1
25.5
20.7
21 .O
14.9
16.1
7.2
14.9
18.5
13.3

37.1
24.5
21.2
21.2
22.8
24.2
27.0
29.8
.34.2
34.0
36.1
39.8
39.7

0.49
0.60
0.58
0.55
0.61
0.66
0.69
0.74
0.82
0.81
0.82
0.88
0.86

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

about 62,000 people during the years of the Great
Depression, from 1930 to 1940, the population
grew by about 173,000 people from 1940 to 1950,
by about 333,000 people from 1950 to 1960- historic peak--and by about 182,000 people from
1960 to 1970, to 1,756,086 people.

1970's will be approximately equal to the 6.2 percent rate of natural increase that occurred during
the 19303, the lowest 10-year rate for the period
from 1920 through 1970-the period for which
reasonably reliable data on migration and natural
increase are available.

The estimated 1978 resident population of the
Region was 1,770,500 people-only 14,400 people,
or about 1 percent, more than the 1970 population. More importantly, the available data indicate
that the population of the Region may have
decreased since 1975. Between 1970 and 1975 the
Region's resident population is estimated to have
increased by 32,200 people to a level of 1,788,300
people, an increase of about 2 percent over the
1970 level of 1,756,100 people. Between 1975 and
1978 the resident population of the Region is estimated to have actually decreased from 1,788,300
people to 1,770,500 people- decrease of about
1 percent. If confirmed by the 1980 national
census, this would mark the first time in its
recorded history that the seven-county Region, as
a whole, has decreased in population.

Changes in resident population levels within the
Region since 1970 are only partially explained by
declining fertility, however. Prior to 1970, net
out-migration occurred only during the 1930's-t
a rate of 0.1 percentand the 1960's-t
a rate of
1.3 percentand was substantially offset in each
of these decades by natural increase. However,
since 1970, and particularly since 1975, net outmigration has become the dominant component
of population change in the Region. Between 1970
and 1977, net out-migration occurred at a rate of
3.3 percent and offset approximately 75 percent
of the population change that was attributable to
natural increase. The increased rates of net outmigration and the reduced rates of natural increase
noted have combined to produce for the 1970
through 1978 period the smallest rate of total
population change in the Region's history.

General fertility declines partially account for the
reduced rates of population growth noted. Within
the Region, State, and nation, current fertility rates
are among the lowest on record. Available data on
births and deaths in the Region suggest that the
rate of natural increase in the Region through the

As shown in Table 3, the resident population of
the northwest side study area in 1950 was an
estimated 444,000 peopleabout 36 percent of the
Region's resident population. During the 1950's,
when large metropolitan areas of the United States

Table 3
POPLlLATlON TRENDS I N THE REGION, MILWAUKEE AND OZAUKEE COUNTIES,
THE NORTHWEST SIDE STUDY AREA, AND THE STUDY AREA MUNICIPALITIES: 1950-1975
Percent Change

Population
Area
Region

1950

1960

.... ... .. . .....

1,240,618

1,573,620

. .......
........

871,047
23,361

Milwaukee County
Ozaukee County .

Study Area. . . . . . . . . . .
Milwaukee County Portion.
Ozaukee County Portion . .
Study Area Municipalities
Milwaukee County
Village of Brown Deer. .
City of Glendale . . . . .
City of Milwaukee . . . .
Village of River Hills. . .
City of Wauwatosa. . . .
Ozaukee County
City of Cedarburg . .
Town of Cedarburg .
Town of Grafton. . .
Village of Grafton . .
City of Mequon . . .
Town of Saukville . .
Village of Saukville .
Village of Thiensville

..
.
.

.
.

...
...
...
...
...

....
....

.
.
.....
.....
.....
.....
.....
.....

444,800
431,600
13,200

--637,392
567
33,324

2,810
1,568
1,225
1,489

--

1,185
699
897

1970

1975

1950-1960

1960-1970

1970-1975 1950-1975

1,756,086

1,788,346

26.8

11.6

1.8

44.1

1,036,047 1,054,249
38,441
54,461

1,014,441
64,894

18.9
64.6

1.8
41.7

- 3.8

16.5
177.8

16.3
14.0
91.7

- 0.3
- 2.4

- 3.2

40.9

23.8

883.0
40.8
- 3.2
24.2
3.1

7.9
0.4
- 6.5
- 0.9
- 5.1

48.3
67.9
56.7
60.0
42.2
16.1
33.8
26.9

26.9
22.4
1.2
33.1
22.0
0.1
78.8
20.0

517,300
492,000
25,300

515,780
480.1 31
35,649

499,181
455,048
44,133

1,280
9,537
741,324
1,257
56,923

12,582
13,426
717,372
1,561
58,676

13,570
13,480
670,663
1,547
55.71 2

5,191
2,248
1,996
3,748
8,543
1,306
1,038
2,507

7,697
3,774
3,127
5,998
12,150
1,516
1,389
3,182

9,766
4.61 9
3.1 65
7,983
14,820
1.51 7
2,483
3,819

--16.3
121.7
70.8

84.7
43.4
62.9
151.7

--

10.2
48.5
179.5

19.2

- 5.2

12.2
5.4
234.3

--5.2
172.8
67.2

247.5
194.6
158.4
436.1

--

28.0
255.2
325.8

Source: U. S. Bureau of the Census, Mlisconsin Department of Administration, and SEWRPC.

experienced unprecedented increases in population, the Region experienced a population increase
of about 172,900 people, or about 1 6 percent;
the City and County of Milwaukee experienced
population increases of about 103,900 and
165,000 people, or about 16 and 1 9 percent,
respectively; and the northwest side study area
experienced a population increase of about 72,500
people, or about 16 percent. During the 1960's,
the size of the resident population of the northwest side study area remained essentially stable.
The resident population of the study area in 1970
was estimated to be 515,000 people-about 1,500
people, or less than 1 percent, less than the estimated 1960 resident population of 517,300 people.
The resident population of the northwest side
study area in 1975 was estimated to be 499,200
people, or about 3 percent less than in 1970. This
figure represents approximately 28 percent of
the population of the entire seven-county Southeastern Wisconsin Region. The study area com-

prises approximately 183 square miles, or about
7 percent of the total area of the Region. The
northern half of the largest civil division in the
Region and the State and the thirteenth largest
civil division in the nation-the City of Milwaukeeis located within the study area. In addition, the
northwest side study area includes all of the
Villages of Brown Deer and River Hills and the
City of Wauwatosa, and a large part of the City of
Glendale within its southern, or Milwaukee County,
portion. The northern, or Ozaukee County, portion of the study area is composed of the City and
Town of Cedarburg, the Village of Thiensville, the
Village and part of the Town of Grafton, part of
the City of Mequon, and parts of the Village and
Town of Saukville. The boundaries of these municipalities and of the study area are shown on
Map 5 in Chapter I. The area and resident population of the municipalities within the study area
are shown in Table 4. The Milwaukee County
portion of the study area included about 455,000
people in 1 9 7 5 a b o u t 91 percent of the total

Table 4

I

AREAL EXTENT AND RESIDENT POPULATION OF THE NORTHWEST SIDE STUDY AREA: 1975

Area
Milwaukee County
Village of Brown Deer
City of Glendale. . . .
City o f Milwaukee. . .
Village o f River Hills .
City o f Wauwatosa .

.
.
.
.
..

Subtotal
Ozaukee County
City o f Cedarburg . .
Town of Cedarburg
T o w n o f Grafton . .
Village of Grafton. .
City of Mequon . . .
Town of Saukville .
Village o f Saukville .
Village of Thiensville

..
...
..

.

Subtotal
Total

..
..
..
..
..

Total
Area
(square miles)

4.35
5.97
96.63a
5.30
13.28

100.0
76.9
56.3
100.0
100.0

4.35
4.59
54.40
5.30
13.28

2.4
2.5
29.7
2.9
7.2

13,570
13,480
670,663
1,547
55,7 12

100.0
76.2
55.8
100.0
100.0

13,570
10,274
373,945
1,547
55.71 2

2.7
2.1
74.9
0.3
11.2

242.66

33.8

81.92

44.7

1.01 4,441

44.9

455,048

91.2

2.84
27.13
21.76
2.25
47.08
34.41
2.06
1.03

100.0
100.0
43.9
100.0
89.2
42.3
89.3
100.0

2.84
27.13
9.56
2.25
42.00
14.57
1.84
1.03

1.6
14.8
5.2
1.2
22.9
8.0
1.O
0.6

9,766
4,619
3,165
7,983
14,820
1,517
2,483
3,819

100.0
100.0
72.8
100.0
81.5
71.2
100.0
100.0

9,766
4,619
2,304
7,983
12,079
1.080
2,483
3,819

1.9
0.9
0.5
1.6
2.4
0.2
0.5
0.8

234.99

43.1

101.22

55.3

64,894

68.0

44.1 33

8.8

100.0

--

-.

499,181

100.0

-.

--

Total Area
Within
Study Area
(square miles)

Percent
of Total
Population
Within
Study Area

Percent
of Total
Area Within
Study Area

183.14

Percent
of
Study
Area

Total
Population

Total
Population
Within
Study Area

Percent
of
Study Area
Population

a~oes
not include 0.02 square mile in Washington Cbunty.
Source: Wisconsin Department of Administration and SEWRPC.

study area population level and about 45 percent
of the total Milwaukee County population. The
Ozaukee County portion of the study area included
about 44,000 people-about 9 percent of the total
study area population and about 68 percent of the
total Ozaukee County population. On the basis of
1978 civil division population estimates, it appears
that the resident population of the northwest side
study area has continued to decrease since 1975,
although the magnitude of the decrease cannot
be precisely determined. Between 1975 and 1978,
Ozaukee County municipalities wholly or partially
within the northwest side study area experienced
a collective population increase of about 5,500
people. The Milwaukee County municipalities
wholly or partially within the northwest side study
area, exclusive of the City of Milwaukee, experienced a collective population decrease of about
300 persons. Over half of the population of the
City of Milwaukee resides within the study area.
This population accounts for about 75 percent of
the study area's total population. The City of
Milwaukee experienced a population decline of
about 50,500 people between 1975 and 1978.
While the northwest side study area has experienced a decline in population since 1960-both in
an absolute sense and in its proportion of the

total regional population-it continues to represent
a significant concentration of population within
the Region. Comprising less than 1 0 percent of
the Region's land area, the northwest side study
area is the place of residence of one of every four
of the Region's residents.
Population Distribution: The spatial distribution of
population is an important consideration in any
transportation planning effort. While, as noted in
the preceding discussion of population growth
trends, the Ozaukee County portion of the study
area is rapidly increasing in population, and the
Milwaukee County portion of the study area is
experiencing an even greater absolute population
loss, the Milwaukee County portion of the study
area has by far the greatest concentration of population in the study area, and thus is the largest
generator and attractor of travel in the study area.
The northwest side study area in 1975 housed
nearly 28 percent of the total population of the
Region, with over 91 percent of that study area
population residing within its Milwaukee County
portion. The study area is, however, experiencing
a redistribution of population. As shown in Table 5
and on Map 6, the population of the extreme
southeastern portion of the study area substantially

,
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Table 5

CHANGE IN POPULATION DISTRIBUTION IN 'THE NORTHWEST SIDE STUDY AREA: 1970-1975

Subarea

1970
Population

Percent of
Study Area
Population

1975
Population

Percent of
Study Area
Population

Change: 1970-1975
Absolute

,

Percent

Milwaukee
County Portion

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17

37,861
31,476
7,911
20,338
48,140
56,714
30,854
45,931
23,290
27,894
46,452
53,636
17,715
6,383
1,557
17,280
6,699

7.3
6.1
1.5
4.1
9.3
11.0
6.0
8.9
4.5
5.4
9.0
10.4
3.4
1.2
0.3
3.4
1.3

33,031
29,188
7,295
20.1 58
44,427
52,270
28,121
39,047
19,590
24,678
43,417
52,092
18,657
6,629
1,551
19,572
15,325

6.6
5.8
1.5
4.0
8.9
10.5
5.6
7.8
3.9
4.9
8.7
10.4
3.7
1.3
0.3
3.9
3.1

Subtotal

480,131

93.1

455,048

18
19
20
21
22
23
24
25
26
27

1,065
5,439
5,805
1,900
7,871
1,636
8.1 52
1,347
1,423
1,011

0.2
1.1
1.1
0.4
1.5
0.3
1.6
0.3
0.3
0.2

Subtotal

35,649
515,780

- 4,830

- 12.8

- 2,288

- 7.3

- 616

-

942
246
-6
2,292
8,626

7.8
0.9
7.7
- 7.8
- 8.9
- 15.0
- 15.9
- 11.5
- 6.5
- 2.9
5.3
3.9
- 0.4
13.3
128.8

91.2

- 25,083

- 5.2

1,188
6,092
7,179
2,185
10.034
1,838
10,468
1,586
1,816
1,747

0.2
1.2
1.4
0.4
2.0
0.4
2.1
0.3
0.4
0.3

123
653
1,374
285
2,163
202
2.31 6
239
393
736

11.5
12.0
23.7
15.0
27.5
12.3
28.4
17.7
27.6
72.8

6.9

44.1 33

8.8

8,484

23.8

100.0

499,181

100.0

- 16,599

- 180

- 3,713
- 4,444
- 2,733

- 6,884

- 3,700
- 3.21 6
- 3,035
- 1,544

Ozaukee
County Portion

Total Study Area

-

3.2

Source: U. S. Bureau of the Census, Msconsin Department of Administration, and SEWRPC.
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decreased, the bordering subareas experienced
modest decreases, the next tier of areas underwent
small decreases, and the remainder of the study
area experienced population increases, including
the northern portion of the Milwaukee County
portion of the study area and all of the Ozaukee
County portion. Increases in population from 1970
to 1975 in Milwaukee County were limited to its
extreme northerly portions, with by far the largest
absolute and percentage increases in the study area
occurring in subarea 17, which is part of the City
of Milwaukee and includes a large part of the
former Town of Granville.

As a result of the population increases in the
northerly section of the Milwaukee County portion of the study area, which partially offset the
losses in the southerly section, Milwaukee County's
proportion of the total study area population
decreased by only about 2 percentage points from
1970 to 1975. Significant changes in the population distribution among the subareas of the study
area did not occur during this five-year period, as
shown in Table 5. Only in one of the defined subareas of the study area did the proportional share
of the study area population increase by more than
one percentage point during this five-year period.

Map 6
POPULATION CHANGES I N THE
NORTHWEST SIDE STUDY AREA
1970-1075

-

Furthermore, only one subarea experienced more
than a 1 percentage point decline in its proportional share of population.
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I
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The northwest side study area is experiencing a redistribution of
population. From 1970 to 1975, the extreme mutheastern portion
of rho study area has experienced s substantial population decrease,
with modest decreases being experienced in bordering rubarerr,
small decreases being experienced in the next tier of subareas, and
increases in population being experienced throughout the remainder
of the study area, including the northern portion of the Milwaukee
County and ail of the 0zsuk.e Countv portion of the study ares.
Increases in population from 1 9 7 0 t o 1975 i n the Milwaukee
Countv portion of the study area were limited t o its extreme northerly portion, with b y far the largest absolute and percentsge population insroelo in the study area occurring in the County's extreme
northwest corner.

Source: U. S. Bureau of the Csnsus, Wisconsin Department of
Administration, and SEWRPC.

Overall, gross population density decreased in the
study area between 1970 and 1975, but a comparison of Maps 7 and 8 indicates that no subarea
decreased in density, while a number of subareas
increased. In Ozaukee County, the subareas including parts of the City of Mequon and the Village
of Saukville increased to suburban density, and
the subarea including the Village of Thiensville
increased to urban low density. In Milwaukee
County, the subarea in the extreme northwestern
part of the County, which includes that part of
the City of Milwaukee which was formerly a part
of the Town of Granville, increased from suburban
to urban low density, and the subarea which
includes all of the Village of Brown Deer increased
from urban low to urban medium density.

I

I

I

I

The subareas classified as urban high density are all
located in the southeastern comer of the study
area. Although they comprised only about 11percent of the study area, these subareas contained
over 48 percent of the study area's population
in 1975.
The outward spread of population from the more
highly developed portion of the study area is
paralleled in the Southeastern Wisconsin Region
by the outward spread of population which has
occurred around its three urban counties of Milwaukee, Racine, and Kenosha since the 1960's.
It is important to note that the changes in population distribution within the Region and within the
northwestern Milwaukee County and southwestern
Ozaukee County portions of the study area are
indicative of a dramatic outward dispersion of
urban population. However, the most intensely
developed portions of the Region-Milwaukee
County-and of the study area-the southeasterly
portion-still represent the dominant proportion
of the total regional population and of the study
area population, respectively. These intensely developed areas, while exhibiting decreases in population, still represent not only major population
concentrations, but also major concentrations of
highdensity development within the Region and
the study area.
Population Characteristics
Like vovulation size and spatial distribution certain ioiulation characteristics, including age, race,
household size, and personal income, are important
to transportation planning. These population characteristics have particularly important implications
for transportation planning.

I
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I
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Map 7

Map 8

POPULATION DENSITY IN THE
NORTHWEST SlDE STUDY AREA: 1970

POPULATION DENSITY I N THE
NORTHWEST SlDE STUDY AREA: 1975

In 1970, those portions of the study area clanlfied sr highdonsity
urban areat were sonsentrated In the routhasstern portion of the
studv awe. Areas classified as mediumdenritv urban were locatad
immediately to the north and west of the urban highdsnrity areas.
Areas classified as low4enrity urban ware located in the Wauwatosa,
Brown Dnr, and River Hills Wtions of tho Milwaukee County portion of the study araa, as well es i n the Cedarburg a n s o f Ozeukea
County. Areas clarrifled as having a suburban density were located
i n the n0rthwest.m
and n o r t h w m r n sections of the Milwaukee
Countv Portion of the study ares and in tha Thienwille and Grafton
areas of Ozaukee County. The remainder of the study area, insluding much of the Ozeukea County portion of the study ares, was
clllssified as having s rural density in 1870.

In 1976, those portions of the nudy area classified as hiphdsnrlty
urban areas were all looated in the r o u t h e d m corner of the study
area. Whlle comprising only 11 percent of the study sr", this area
contained over 48 percent of the resident popuiation of the studv
wee. A comparison of tho$ map with Map 7 shows that a number of
specific aleas within the study area i n s n a r d in density bewean
1970 and 1976. and that no areas showed e d.cn.se
in denrlty. In
Ozsukes County, sertain areas, including P a m of the City of
Msguon and tho Villag. of Saukvllle, changed from rural m wburban density, and that ares adjacent t o the Village of Thienrville
changed from suburban to lowdensity urban. In the Mliwaukee
County ponlon of the study area, the exmme northwestern part
of the County chsngei from ruburban t o low-denaitv urbsn during
this period, and that ares adjacent to the Villaea of Brown Deer
changed from low-density to madiumdenrlty urbsn. Whila.b.olute
decreaw in population density were found t o ossur in the routhsasmrn nctions of the Milwaukee County Portion, tW decreases
were not of sufficient m.gnihlde t o drop the dendty sia.sifisatlon
of the Spaclfic subarea.

Source: U.

S.Bureau of the Census and SEWRPC

Sourca: U. S & m u of the @nsunwr. Wixonrin Department of
Adminirtmtion, and SEWRPC.

Information on population characteristics, however,
is difficult t o obtain during periods between decennial censuses, even for geographic areas the size of
the Region. Because of the differential and everchanging age-specific rates of fertility, mortality,
and migration, the determination of the characteristics of the population of small areas is especially
error-prone. The special censuses conducted in the
study area and in the Region since the last federal
census of 1970 do, however, provide some updated
information on population characteristics.
Table 6
MEDIAN AGE OF THE POPULATION
OF THE NORTHWEST SIDE STUDY
AREA BY SUBAREA: 1970 AND 1975
Median Age (years)
Subarea

1970

1975

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17

28.6
33.8
37.1
31 .O
39.2
40.7
32.4
22.4
19.6
21.5
31.1
24.5
23.1
29.6
34.2
24.0
25.0

28.7
36.9
38.4
33.8
42.8
37.0
29.0
21.2
20.7
21.2
27.0
26.7
25.7
32.3
37.3
28.8
24.8

Subtotal

28.9

27.7

Milwaukee
County Portion

Ozaukee
County Portion

Between 1970 and 1975, when population
decreased in the Milwaukee County portion of the
study area and thus in the study area as a whole,
the median age in the study area is estimated t o
Table 7
MEDIAN AGE OF THE POPULATION
OF THE REGION BY COUNTY: 1970

18
19
20
21
22
23
24
25
26
27

27.0
30.3
27.2
27.0
26.5
25.8
25.8
25.8
22.7
25.6

29.9
33.5
30.1
30.1
29.0
28.3
28.3
28.3
23.8
26.8

Subtotal

25.7

27.3

Kenosha
Milwaukee .
Ozaukee
Racine . . .
Walworth. .
Washington
Waukesha .

28.6

27.7

Region

Total Study Area
Source: SEWRPC.
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Age: A single measure of the relative difference
in age structure between areas or time periods can
be obtained by use of a median age. The median
age is that age above and below which there are
an equal number of persons. As indicated in
Table 6, the population of the study area in 1970
was 28.6 years, as measured by median age. This
was higher than that of the Region as a whole (see
Table 7). The median age of the Milwaukee County
portion of the study area, 28.9 years, was slightly
higher than that of all of Milwaukee County,
28.6 years. Those parts of the Milwaukee County
portion of the study area with a higher median age
than that of the entire Milwaukee County portion
of the study area were located in the suburbs, with
the exception of the Village of Brown Deer, and
in the central portion of the City of Milwaukee
lying between the Village of Wauwatosa and the
City of Glendale, as shown on Map 9. The median
age of the Ozaukee County portion of the study
area, 25.7 years, was only slightly higher than that
of all of Ozaukee County, 25.6 years. Those parts
of the Ozaukee County portion of the study area
with a higher median age than that of the entire
Ozaukee County portion of the study area were
located in the southern half of the County. The
lower median age evident in the outlying portions
of the study area is reflective of the age distribution of the Region as a whole in 1970, since, of
the seven counties in the Region, the three counties outlying Milwaukee County--Ozaukee, Washington, and Waukesha Counties-had the lowest
median ages in 1970.

County

........
......

........

Source: SEWRPC.

......
......
......

......

Median Age
(years)

26.9
28.6
25.6
26.0
26.4
24.9
25.4
27.6

Map 9
MEDIAN AGE OF THE POPULATION OF THE
NORTHWEST SIDE STUDY AREA: 1970

have declined to 27.7 years, as shown in Table 6.
The median age of the Milwaukee County portion
of the study area declined from 28.9 to 27.7 years,
while the median age of the Ozaukee County
portion of the study area increased from 25.7 t o
27.3 years. The median age of the population
increased from two and one half t o three years in
parts of the Ozaukee County portion of the study
area except the extreme northern part of the study
area comprising the Town and Village of Saukville,
in which the median age increased by only one
year. In the Milwaukee County portion of the
study area, the median age of the population
increased in all suburbs to the City of Milwaukee
in the study area from 1970 to 1975, as well as
in parts of the extreme southeastern and northwestern portions of the City of Milwaukee in the
study area (see Map 10).
Race: The
-

The median age of the population of the northwest ride rtudy area
in 1 9 7 0 was 28.6 yesrr I n the Milwaukes County portion of the
ltudy area in 1970. the median age war 28.9 years. The highest
median ages in the Milwaukee County portion of tho study area
Were found to occur in western and northern suburban areas, end
in the central part of the City of Milwaukee portion of the study
area. The median age of the Ozoukes County portion of the study
area was 25.7 years in 1970. Thope Parts of the Ozaukee County
portion of the rtudy area having a higher median age than the entire
Ozaukoe County a u d v portion of the rtudy area were located in Its
southefn half.

Source:

U.S. Bureau of the Census and SEWRPC.

racial composition of the population
of the study area is also changing, as shown in
Table 8. In 1970, 18 percent of the total study
area population was estimated to be nonwhite,
and 22 percent of the study area population
located within the City of Milwaukee was estimated to be nonwhite. In 1975, 21 percent of
the total study area was estimated to be nonwhite,
and 29 percent of the study area population
located within the City of Milwaukee was estimated to be nonwhite. The nonwhite population
of the northwest side study area included black,
American Indian, Japanese, and Chinese populations and other nonwhite races; however, the
overwhelming majority of the nonwhite population
was composed of persons of the black race. In
1970 less than 1 percent of the population of the
Ozaukee County portion of the study area was
classified as nonwhite. This small percentage of
nonwhite population in the outlying portions of
the study area also is characteristic of the Region,
as shown in Table 9. In 1970, Milwaukee County
accounted for almost 88 percent of the Region's
total nonwhite population. Meanwhile, less than
1 percent of the resident population of Ozaukee,
Walworth, Washington, or Waukesha Counties was
nonwhite. The distribution of nonwhite population
within the study area in 1970 is shown on Map 11.
In 1970 the nonwhite population of the study area
was largely located in the southeastern portion.
Income: Personal income within the study area in
1970 was about $3,400 per capita and about
$11,000 per household, somewhat lower than the
average for the Southeastern Wisconsin Region as
a whole, as shown in Table 10. Personal income in

Map 10

Table 8

MEDIAN AGE OF THE POPULATION
OF THE NORTHWESTSIDE STUDY AREA: 1975

RACIAL COMPOSITION OF THE
POPULATION OF THE NORTHWEST SIDE
STUDY AREA BY SUBAREA: 1970 AND 1975
Percent Nonwhite
Population

1970

1975

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17

11.5
0.5
5.5
0.7
0.7
1.5
1.3
50.1
93.1
89.4
22.7
3.5
1.4
5.4
1.9
2.2
3.1

15.0
0.6
5.5a
0.7'
0.7
9.3
5.4
68.9
94.8
94.7
41.2
6.4
2.3
5.4a
1.ga
4.0
5.7

Subtotal

18.7

23.0

Subarea
Miiwsukee
County Portion

Ozaukee
County Portion

18
19
20
21
22
23
24
25
26
27

0.6
0.1
1.2
0.6
0.2
0.3
0.4
0.3
0.1
0.4

0.5~
O.la
1.za
0.6~
O.za
0.3~
0.4~
0.3~
O.la
0.4~

Subtotal

0.4

0.4~

Total Study Area

Between 1970 end 1975-8 period of overall population loss in the
nudy area due to the substantial population 10% in the Milwaukes
County portion of the study area-the median age of the entire
study ares is estimated to have declined from 28.6 to 27.7 years.
However, the median age in each subarea of the Ozaukee County
portion of the study area war found ro have increawd over this
period. In the Miiwsukee County portion of the study area, the
median age of the population was found to have increased In all
suburban areas, as well ar in the extreme southeastern and north.
western Portions of the City of Milwaukee, between 1970 and 1975.
The greatest declines in median age occurred in the ean-central
section of the Milwaukee County porrion of the nudy area.

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

17.5

21.0

' ~ i m i t e dor no data aveilable; percentage assumed constant over
time.
Source: U.S. Bureau of the Census and SEWRPC.

the Milwaukee County portion of the study area
was substantially lower than that in the Ozaukee
County portion of the study area-$10,400 per
household compared with $15,600 per household.
The City of Milwaukee portion of the study area
exhibited a per capita income of only $3,268 and
a household income of only $9,700. The pattern
of higher personal incomes in outlying portions

Table 9
RACIAL COMPOSITION OF THE
POPULATION OF THE REGION: 1970

Countv

........
.......
........

Kenosha
Milwaukee
Ozaukee
Racine
Walworth.
Washington
Waukesha

.........
.......

......

.......

Region

DISTRIBUTION OF NONWHITE POPULATION
IN THE NORTHWEST SIDE STUDY AREA: 1970

Percent Nonwhite
Population

1.6
10.8
0.4
6.8
0.9
0.3
0.6

7.4

Sourcs: SEWRPC.

observed in the study area in 1970 was also evident
in the Region as a whole, with Ozaukee, Washington, and Waukesha Counties exhibiting the highest
personal income levels of all counties in the Region
in 1970.
From 1970 to 1975 per capita income levels in
the study area increased from $3,429 to $4,745
in actual dollars. an increase of 38 percent: and
from $3,429 to $3,497 in constant i970 d o l h s ,
an increase of 2 percent. Mean household income
levels in the study area similarly increased from
$11,000 per year to $14,000 per year in actual
dollars, an increase of 27 percent; and decreased
from $11,000 per year to $10,320 in constant
dollars, a 6 percent decrease. The rate of increase
in household income in the study area, unadjusted
for inflation, was slightly lower than that in the
Region as a whole during this five-year period,
resulting in an increase in the difference between
study area and regional mean household income
from 1970 to 1975. From 1970 to 1975,the mean
household income of the Milwaukee County
portion of the study area increased by about
26 percent in actual dollars, and decreased 7 percent in constant dollars; while the mean household
income of the Ozaukee County portion of the
study increased by over 40 percent in actual dollars
and 3 percent in constant dollars. Mean household
income in the City of Milwaukee portion of the
study area increased 24 percent in actual dollars
from 1970 to 1975, and decreased 9 percent in
constant dollars.

The nonwhite populmiol, of the northwen ride study area in 1970
included primarily Black. American Indian, Japanere. and Chinese
populations. The overwhelming majoritv of the nonwhite populafion in the study ares, however. war c o r n p o d Of persons of the
Black race. and war largely located in the routheastern portion of
the study area.

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

Table 10
PERSONAL INCOME WITHIN THE REGION BY COUNTY AND WITHIN THE
NORTHWEST SIDE STUDY AREA BY COUNTY PORTION: 1970 AND 1975
Per Capita Income
Percent
Change
Actual
Dollars

1975
1970

Mean Household Income
Percent
Change
Constant
Dollars

1970

1970-1975

(dollars)

Actual
Dollars

1975

Percent
Change
Actual
Dollars

Subarea

(dollars)

Actual
Dollars

Milwaukee County Portion .
Ozaukee County Portion. . .

3,394
4,215

4,661
6.168

3,436
4,546

37.3
46.3

1.2
7.9

10,400
15,600

13,100
21,900

9,645
16.1 40

26.0
40.4

3,429

4,745

3,497

38.4

2.0

11.000

14.000

10,318

27.3

3,091
3,854
3,937
3,302
2,856
3,274
3,857

4,596
4,923
5,722
4,798
4,086
4,681
5,607

3,387
3,628
4,217
3,536
3,011
3,450
4,132

48.7
27.7
45.3
43.1
43.1
42.9
45.3

10,834
10.244
15,035
11,571
9,286
12.234
14,814

45.5
18.8
40.4
41.4
40.0
39.5
42.6

3,695

4,975

3,667

34.6

1 1 ,I 29

28.0

Total
County
Kenosha. . . . . . . . . . .
Milwaukee . . . . . . . . .
Ozaukee . . . . . . . . . . .
Racine. . . . . . . . . . . .
Walworth . . . . . . . . . .
Washington . . . . . . . . .
Waukesha . . . . . . . . . .
Region

Constant
~ o l l a r s ~ 1970-1975

8.0

10,100

- 5.9

1 1,700

7.1
7.1
5.1
5.4
7.1

14,400
11.100
9,000
11,900
14,100

14,700
13,900
20,400
15.700
12,600
16,600
20,100

- 0.8

11,800

15,100

Constant
~ o l l a r s ~ 1970-1975

Percent
Change
Constant
Dollars

1970-1975

- 7.2
3.5

- 6.2
7.4

- 12.4
4.4
4.2
3.2
2.8
5.1

- 5.7

a~onvertedto constant 1970 dollars based upon the AN Items Consumer Price Index for the Milwaukee area.
Source: Wisconsin Department o f Revenue and SEWRPC.

Household Size: In transportation planning, one of
the more important characteristics of the population of the study area is the number and size of
households.' The number of households is more
directly correlated with travel demand than is the
number of residents. From 1970 to 1975, the
average household size in the study area decreased
by about 8 percent, from 3.20 to 2.95 persons per
household, as shown in Table 11. This compares
with a decrease of 5 percent in average household size in the Region over the same period, from
3.20 to 3.04 persons per household. From 1970 to
1975, the average household size in the Milwaukee
County portion of the study area decreased by
about 8 percent, from 3.07 to 2.82 persons per
household. Average household size in the Ozaukee
County portion decreased by about 4 percent
between 1970 and 1975, from 3.69 to 3.55 persons per household. Decreases in overall average
household size between 1970 and 1975 are evident

A household is defined as all persons, either unrelated individuals or family members, occupying
a separate dwelling unit, as opposed to persons
who are inmates o f institutions or who reside in
other group quarters, such as dormitories or boarding houses.

throughout the study area, as shown on Maps 1 2
and 13. Also apparent from these maps are the
substantial differences in household size between
the central and outlying portions of the study area
in both years.
It is important to note that the total number of
households in the study area and in both the
Milwaukee and Ozaukee County portions of the
study area increased from 1970 to 1975, as shown
in Table 12, despite the decrease in population
experienced in the study area as a whole--and
particularly in the Milwaukee County portion of
the study area-over this period. The study area
experienced an increase of about 6,400 households, or about 4 percent, from 1970 to 1975. The
Milwaukee and Ozaukee County portions of the
study area experienced increases of about 3,800
and 2,600 households, or about 2 percent and
27 percent, respectively. The southeastern portion
of the study area is the only part of the study area
that experienced a decrease in the number of households between 1970 and 1975. During the same
time period, the Region experienced an increase of
about 38,500 households, or about 7 percent. The
number of households in Milwaukee and Ozaukee
Counties increased by about 12,600 and 3,300, or
about 4 percent and 22 percent, respectively.

Table 11

Table 12

NUMBER OF PERSONS PER HOUSEHOLD
I N THE NORTHWEST SlDE STUDY AREA
BY SUBAREA: 1970 A N D 1975

ESTIMATED TOTAL HOUSEHOLDS
I N THE NORTHWEST SlDE STUDY
AREA BY SUBAREA: 1970 A N D 1975

Number of Persons
per Household
Subarea

1970

1975

Percent
Change
1970-1975

Percent
Change
1970-1975

1970

1975

1
2
3
4
5
6
7
8
9
10
11
72
13
14
15
16
17

15,300
10,400
1,600
6,100
16,400
20,700
10,400
14,400
6,800
7,900
15,600
15,000
4,300
1,600
400
4,700
1,900

14,300
10,500
1,600
6,400
16,500
20,700
10,400
13,000
6,200
7,500
15,600
15,900
5,200
1,900
500
5,900
5,200

6.0
20.9
18.8
25.0
25.5
173.7

Subtotal

153,500

157,300

2.5

1.6
1.6
1.4
4.2
7.1
4.2
5.1
5.4

18
19
20
21
22
23
24
25
26
27

300
1,400
1,500
600
2,200
400
2,100
400
400
300

300
1,600
1,900
700
2,900
500
2,800
500
500
500

14.3
26.7
16.7
31.8
25.0
33.3
25.0
25.0
66.7

3.8

Subtotal

9,600

12,200

27.1

163,100

169,500

3.9

Milwaukee
County Portion

Subarea
Milwaukee
County Portion

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17

1.96
2.94
2.85
3.41
3.22
2.70
2.94
3.33
3.42
3.55
2.95
3.47
3.97
3.74
3.42
3.70
3.80

1.81
2.64
2.45
3.14
3.16
2.55
2.71
3.27
3.09
3.35
2.86
3.04
3.48
3.45
3.12
3.26
3.08

-

-

7.9
1.9
5.6
7.8
1.8
9.6
5.6
3.1
12.4
12.3
7.8
8.8
11.9
18.9

Subtotal

3.07

2.82

-

8.1

- 7.7

- 10.2
- 14.0

-

-

-

Ozaukee
County Portion

- 6.5
1.O

--

4.9
0.6

---

- 9.7
- 8.8
- 5.1
--

Ozaukee
County Portion

18
19
20
21
22
23
24
25
26
27

3.70
3.46
3.80
3.70
3.46
4.03
3.82
4.03
3.71
3.71

3.64
3.40
3.74
3.64
3.41
3.86
3.55
3.86
3.52
3.52

Subtotal

3.69

3.55

3.20

2.95

Total Study Area

Number of
Households

-

1.6

- 1.7

-

7.8

Total Study Area

--

1

Source: U. S. Bureau o f the Census and SEWRPC.

Source: U. S. Bureau o f the Census and SEWRPC.

As in the study area, which exhibited higher-thanaverage household sizes and smaller decreases in
average household size from 1970 to 1975 in its
outlying portions, the outlying portions of the
Region, specifically Ozaukee, Washington, and
Waukesha Counties, had substantially larger average household sizes in 1975 than all other portions of the Region, and had among the smallest
decreases in household size from 1970 to 1975.
The trend of decreasing household size has gen-

erally been apparent in all parts of the Region
since 1960. Regional average household size also
declined in the 1950's, but this decline was a result
of a 4 percent decrease in household size in Milwaukee County, as all other counties experienced
slight increases or no decrease in household size
from 1950 to 1960. The decreases inaverage household size can be attributed to the declining birthrate
and to rapid increases in the number of households,
especially one- and two-person households.

Map 12

Map 13

AVERAGE HOUSEHOLD SlZE I N THE
NORTHWEST SIDE STUDY AREA: 1970

AVERAGE HOUSEHOLD SlZE I N THE
NORTHWEST SIDE STUDY AREA: 1975

I n 1970, the averwe household sire i n the rmdy area war about
3.2 persons per household, or the = m e a$ the average household rlre
in the Region. Tho Milwaukea County portion of the study area had
an average household size of 3 0 7 personr per household, and the
O z a u k ~County portion of the study area 3.69 DersonS per household. The lowest average household sires in the rtudy area in 1970
were found in the far routheasam corner of the Milwaukee Countv
portion of the study area. The highest averam houmhold sires were
found in northwestern Milwaukee County and i n Ozaukee County.

8 m . n 1970 and 1975, the average household size in the study
area decreased by about 8 percent-from 3.20 t o 2.95 persons per
household. During this period, the Milwsuke. Countv Portion of
the study area also showed a decrease of about 8 percent in werage
household size-from 3.07 to 2.82 perwns per household, and the
0zauk.e
County portion of the rtudy area showed a decrease of
about 4 percent-from 3.69 t o 3.55 persons per household.

Source:
Source:

U. S. Bureau of the Census and SEWRPC

U. S Bureau of the Census, Wisconsin Depertment of
Administration, and SEWRPC.
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ECONOMIC BASE
Changes in the population of an area are generally
closely related to changes in the amount of economic activity in that area. Consequently, historic
population and employment trends have followed
quite similar patterns in the Region.

I
Size of the Economy
For planning purposes, perhaps the best measure of
economic activity is the number of employment
opportunities or jobs available to the residents
of the planning area. Employment trends in the
Region, in Milwaukee and Ozaukee Counties, and
in the study area are shown in Table 13. Between
1960 and 1970 total employment in the Region
increased by 93,700 jobs-from 647,900 jobs to
741,600 jobs-or by about 1 4 percent. Between
1970 and 1975 the number of jobs in the Region
increased by 37,400, or about 5 percent, t o a total
of 779,000 jobs in 1975. Total employment in
Milwaukee County increased by 29,500 jobs, or
about 6 percent, between 1960 and 1975, while
total employment in Ozaukee County increased by
10,700 jobs, or about 113 percent, over this same
period. Estimates of employment in the study area
are not available for 1960 and 1970, but in 1975
employment in the study area was estimated at
199,330 jobs, or about 25 percent of the total
regional jobs in that year. Of this amount, 188,450
jobs, or about 94 percent, were estimated to be
in the Milwaukee County portion of the study
area, and 10,880 jobs, or 6 percent, were estimated to be in the Ozaukee County portion of
the study area.

While Milwaukee County has experienced a population decrease since 1970, employment in Milwaukee
County has continued t o grow. Moreover, while it
is evident that employment opportunities have
increased rapidly in the outlying counties of the
Region, it is also clear that the great majority of
job opportunities remain within Milwaukee County.
In 1975 about 67 percent of all regional employment opportunities were in Milwaukee County.
Distribution of Economic Activity
The distribution of jobs in 1975 within the study
area is shown in able 1 4 and on Map 14. he
majority of the jobs in the study area, approximately 94 percent, are located in the Milwaukee
County portion, particularly in the southern half
of the Milwaukee County portion in the Cities of
Milwaukee, Wauwatosa, and Glendale. Employment
in the Ozaukee County portion of the study area
is concentrated in the City of Cedarburg and the
Village of Grafton. Within the study area, large
concentrations of manufacturing employment are
found in subarea four--part of the City of Wauwatosa-with about 13,030 manufacturing jobs,
and in subarea 11-part of the Cities of Glendale
and Milwaukee-with about 21,092 manufacturing
jobs in 1975. A large concentration of government
services and education employment-about 12,679
jobs-is found in subarea one, a part of the City
of Milwaukee.
Structure of the Economy
For transportation planning purposes the character
of the economy can probably best be described
in terms of its industrial structure because the

Table 13
EMPLOYMENT TRENDS IN THE REGION, MILWAUKEE AND OZAUKEE
COUNTIES, AND THE NOR'THWEST SIDE STUDY AREA: 1960-1975
Employment
Geographic Area

1960

1970

Region . . . . . . . . . . . . . . .
MilwaukeeCounty . . . . . . .
OzaukeeCounty . . . . . . . .

647,900
486,200
9,500

741,600
510,900
17,900

Study Area. . . . . . . . . . . . .
Milwaukee County Portion. .
Ozaukee County Portion . . .

NIA
NIA
NIA

NIA
NIA
NIA

1975
779,000
515,700
20,200
199,330
188,450
10,880

Change: 1960-1970

Change: 1970-1975

Absolute

Absolute

Percent

Percent

93,700
24,700
8,400

14.5
5.1
88.4

37,400
4,800
2,300

5.0
0.9
12.8

---

--.-

----

----

--

NOTE: N/A indicates data not available.
Source: U. S. Department of Labor, Wisconsin Department of Industry, Labor and Human Relations; and SEWRPC.

Change: 1960-1975
Absolute

Percent

131,100
29,500
10,700

20.2
6.1
112.6

----

----

Table 14

Map 14

DISTRIBUTION OF JOBS IN THE
NORTHWEST SlDE STUDY AREA: 1975

DISTRIBUTION OF EMPLOYMENT IN THE
NORTHWEST SlDE STUDY AREA: 1975

Number
of Jobs

Percent
of Total

2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17

40.830
8,480
3,080
24,640
7,240
14,780
15,670
10.760
2,880
1.000
32,970
6.370
4,610
2,820
450
5,170
6,700

20.5
4.3
1.5
12.4
3.6
7.4
7.9
5.4
1.4
0.5
16.5
3.2
2.3
1.4
0.2
2.6

Subtotal

188,450

94.5

18
19
20
21
22
23
24

440
1,150
1.120
1.000
2,680
390
3.630

0.2
0.6
0.6
0.5
1.3
0.2

Subtotal

10.880

Subarea

Milwaukee
County Portion
1

3.4

Oraukes
County Portion

Total Studv Area
'LRSS

199,330

100.0

than 0.1 percent.

Source:

Wisconsin Department of lndurtrv, Labor and Human
Relations and SEWRPC.

number and types of industry directly affect
transportation needs. In this regard economic
activity can be classified into nine major industry
groups: 1)agriculture; 2) construction and mining;
3) manufacturing; 4)wholesale trade; 5) retail trade;
6) transportation, communication, and utilities;
7) fiance, insurance, and real estate; 8) private
services; and 9) government services and education.
The distribution of jobs among major industry
groups for the Region and the study area is quite
similar, as shown in Table 15 and Figure 3. Economic activity within the study area, as in the

In 1975. t h e overwhelming majority of the Jobs in t h e study area.
approximately 94 percent, were located in t h e Milwaukee C o u n t y
portion of t h e rtudy area. Thew jobs were concentrated largely in
t h e southern half of t h e Milwaukee County portion of t h e study
area in the Cirier of Milwaukee. Wauwatosa, end Glendale. Job
~ p p ~ r t u n l t i eins t h e Ozaukee County portion of the study area were
concentrated in the City of Cedarburg and t h e Village of Grafton.
Source: Wisconsin Department of Industry, Labor and Human Relations and SEWRPC.

Southeastern Wisconsin Region, is heavily concentrated in manufacturing. In 1975 about 33 percent
of the total jobs in the study area were in manufacturing, compared with about 32 percent of the
total jobs in the Region.

Table 15
EMPLOYMENT BY MAJOR INDUSTRY GROUP I N THE
REGION A N D THE NORTHWEST SIDE STUDY AREA: 1975
Region
Major
Industry Group

Employment

Agriculture. . . . . . . . . . . . . . . . . . . .
Construction and Mining. . . . . . . . . . . .
Manufacturing. . . . . . . . . . . . . . . . . .
Wholesale Trade. . . . . . . . . . . . . . . . .
Retail Trade. . . . . . . . . . . . . . . . . . .
Transportation, Communication,
and Utilities . . . . . . . . . . . . . . . . . .
Finance, Insurance, and Real Estate . . . . .
Private servicesa. . . . . . . . . . . . . . . . .
Government Services and Education . . . . .
Total Employment

Study Area
Percent
of Total
Employment

Employment

Percent
o f Total
Employment

10,300
23,300
248,000
35,000
125,500

1.3
3.0
31.8
4.5
16.1

220
5,270
66,400
12,370
35,780

0.1
2.6
33.3
6.2
18.0

35,100
35,200
172,400
94,200

4.5
4.5
22.1
12.1

11,240
7,230
36,070
24,750

5.6
3.6
18.1
12.5

779,000

100.0

199,330

100.0

alncludes the self-employed and domestic household workers.
Source: Wisconsin Department of Industry, Labor and Human Relations and SEWRPC.

LAND USE
One of the central concepts underlying transportation planning is that land use and transportation
are closely interrelated. The type, intensity, and
spatial distribution of land use determine the
number and variety of trips generated by an area
and by each of its subareas. A complete inventory
of existing land use is, therefore, essential to any
transportation planning effort so that the quantitative relationships existing between land use and
travel for transportation system planning can be
established and used to test alternative transportation plans. Such a complete inventory of land use
in southeastern Wisconsin was first conducted in
1963 to facilitate the preparation of the regional
land use and transportation system plan formally
adopted by the Commission in 1966. One of the
first steps in the reevaluation of these initial
regional plans, which began in the early 1970's,
was the updating of this land use inventory to the
year 1970.
This section describes and analyzes the land use
information from these inventories most relevant
to the northwest side study. It includes a summary
of the historical urban growth of the study area
and of the Southeastern Wisconsin Region to the
year 1980. A discussion of the type, intensity, and
spatial distribution of land use within the study
area and the Region in 1970 is also included, along
with a summary of changes since the first land use
inventory of 1963.

Historical Urban Growth Patterns
The historical urban development patterns of the
study area and of the southeastern Wisconsin
Region from 1850 to 1980 are shown on Map 15.
Until 1950 urban development2 in the Region was
still relatively highly concentrated in such large
urban centers as Kenosha, Milwaukee, Racine, and
Waukesha, as well as in many of the smaller urban
centers of the outlying portions of the Region such
as Burlington, Oconomowoc, and West Bend. Within
the northwest side study area, extensive urban
development had already occurred in the City of
Wauwatosa, the Village of Thiensville, the unincorporated village of Freistadt (now a portion of the
City of Mequon), the City of Cedarburg, and the
Villages of Grafton and Saukville. As of 1950,
urban development in the City of Milwaukee had
not yet extended into the Town of Granville
portion of the study area.

Urban development as defined for the purposes o f
this discussion includes those areas wherein houses
or other buildings have been constructed in relatively compact groups or where a closely spaced
network of minor streets has been constructed,
thereby indicating a concentration o f residential,
commercial, industrial, governmental, or institutional land uses. The continuity o f such development was considered interrupted i f a quarter-mile
or more of nonurban-type land uses, such as agriculture, woodlands, or wetlands, prevailed, and the
above conditions were generally absent.

Figure 3

PERCENTAGE DISTRIBUTION OF EMPLOYMENT
BY MAJOR INDUSTRY GROUP I N THE REGION
AND THE NORTHWEST SIDE STUDY AREA: 1975

included World War 11, do not show marked
increases in urban development in the Region. The
most dramatic increases in urban development in
the study area occurred between 1900 and 1920,
and, as in the Region as a whole, between 1950
and 1980.
From 1850 to 1950, urban growth within the
study area and the Region occurred in a fairly
compact pattern of concentric rings of relatively
highdensity urban development contiguous to, and
outward from, existing urban development. Since
1950,the character of urban growth in the Region
and the study area has changed to a much more
diffused pattern of development, with relatively
low densities predominating and a proliferation of
clusters of noncontiguous development. The result
of this "urban sprawl" pattern of development
since 1950 has been a rapid decline in urban
population densities.

MAJOT1 INDUSTWY

GROUP

I

Source: Wisconsin Department of industry, Labor and Human Relations and SEWRPC.

Urban development within the Region increased
significantly between 1850 and 1880, between
1880 and 1920,and particularly between 1950 and
1980. The periods between 1920 and 1940,which
included a severe national depression and slow
recovery, and between 1940 and 1950, which

It is interesting to note that historical urban
growth patterns in the Region, as well as in the
study area, do not reveal the same marked influence of transportation routes on urban development patterns that can be identified in other large
metropolitan areas. Urban growth in the study
area and in the Region as a whole appears to have
occurred more by accretion than by axial expansion and to be strongly influenced by proximity to
resource amenities, although in more recent years
the influence of STH 57 and IH 43 on the spatial
location of urban development in the study area is
clearly evident. Factors contributing to the diffusion of urban development within the study area
and the entire Region over time have been, among
others: the widespread availability of electric power
and telephone service; the practicality of onsite
water supply and sewage disposal made possible by
the septic tank and electrically powered well; the
development of "all-weather" highway facilities
and the attendant availability and use of the automobile; and the apparent desirability of lowdensity residential development and the premium
which the public places on space in the vicinity
of its residence. Before the widespread availability
of the automobile, limited transportation facilities
served to constrain, to some extent, the spread
of residential development and other forms of
urban land use. Increasingly quick and convenient
automobile travel, however, has effectively made
large amounts of land accessible for development,
thereby reducing the need for the intensive urban
land development patterns of the past.
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Existing Land Use
Less than 20 percent of the total area of the
Southeastern Wisconsin Region was devoted to
urban land uses in 1970, while over 47 percent of
the study area was devoted to such uses in that
year, as shown in Table 16. Land use in the Milwaukee County portion of the study area was
nearly 80 percent urban, while land use in the
Ozaukee County portion was still nearly 80 percent rural. For planning purposes, urban land is
defined as land devoted to residential, commercial,
industrial, governmental and institutional, transportation, and recreational uses. Nonurban land is
defined as land devoted to agricultural uses and
open lands, consisting of woodlands, wetlands, and
unused lands. The general spatial distribution of
urban land uses in the study area and Region in
1970 is shown on Map 16.
Between the initial regional land use inventory
in 1963 and the land use inventory update in 1970,
considerable portions of rural land uses, namely,
agricultural and open lands, were converted to
urban land uses within the Region and the study
area. From 1963 to 1970 the amount of land
devoted to agricultural uses decreased by 43,679
acres, or 4 percent, in the Region, and by 6,315
acres, or 12 percent, in the study area. Meanwhile,
the amount of open lands decreased by 3,854
acres, or 1 percent, in the Region, and by 1,604
acres, or 7.6 percent, in the study area.
As shown in Table 16, urbanization has occurred at
a rapid rate in the study area, with approximately
7,919 acres of land representing 6 percent of
the total area of the study area being converted
from rural to urban uses from 1963 to 1970.
During this same period, about 3 percent of the
total area of the Region was converted from rural
to urban uses. The Milwaukee County portion of
the study area experienced the largest absolute
increase in urban lands-4,353 acres, or 11percent.
The Ozaukee County portion of the study area,
however, also exhibited a sizable absolute increase3,566 acres, or 31 percent.
Of the types of land uses considered to be urban,
which in 1970 occupied about 47 percent of the
study area and about 20 percent of the Region,
residential land uses comprised the greatest proportion. Residential lands accounted for 22 percent,
or 26,842 acres, of the study area, and about
9 percent, or 156,266 acres, of the Region. Furthermore, residential land comprised 45 and
48 percent, respectively, of the developed urban

portions of the study area and the Region. Transportation, communication, and utility land uses
were second in importance in both the study area
and the Region, accounting for about 1 5 percent,
or 18,336 acres, of the study area, and about 6 percent, or 109,407 acres, of the Region. Such uses
comprised 32 and 33 percent, respectively, of the
developed urban portions of the study area and the
Region. The importance of this category reflects
the large areas of land devoted to airports, parking
lots, and rights-of-way for streets and highways,
railroads, and utility lines in 1970. A very small
area of land was devoted to urban economic activities in 1970: 3 percent of the total study area and
6 percent of the developed portion of the study
area were devoted to commercial and industrial
functions, compared with 1 percent and 5 percent
in the Region. Yet this small area of the Region,
16,556 acres, provided the basis for more than
81 percent of the jobs in southeastern Wisconsin
in 1970.
Residential Land Use
Residential land consists of both land actually
occupied by a residence and vacant land either
under development for residential use or immediately available for such use, including vacant
building sites between existing residences and
improved but still vacant residential subdivisions.
As already mentioned, at the time of the 1970 land
use inventory there were 26,842 acres of residential land in the study area, and these 26,842 acres
accounted for nearly 22 percent of the study area's
total land area (see Table 16). Over 69 percent of
this residential land was in the Milwaukee County
portion of the study area, which in 1970 contained
over 93 percent of the total study area population.
The distribution of residential land use in the study
area is shown on Map 17.
Between 1963 and 1970 the amount of residential land in the study area increased by over
4,100 acres. Over 60 percent of this increase2,521 acres--occurred in Ozaukee County. As
a result, between 1963 and 1970 residential land
acreage increased by 44 percent in the Ozaukee
County portion of the study area, and only 1 0 percent in the Milwaukee County portion of the
study area.
Commercial Land Use
Commercial land use consists of all retail and
service-type uses, including both local and regional
shopping centers, highway-oriented commercial
uses, and professional and executive offices, but

Table 16
DISTRIBUTION OF LAND USE IN THE REGION AND THE NORTHWEST SIDE STUDY AREA: 1963 AND 1970

Rural Land Upes

Urban Land Ures

Area
TotalStudvArea

Year

1963
1970
Change
(percent)

Milwaukee
CountvPortion

1963
1970
Change
(percent1

Ozaukee
County Portion

1963
1970
Change
(percent)

Region

1963
1970
Change
(percent)

Source: SEWRPC.

Acres

22.698
26,842
4,144
18.3

Residential

Commercial

Percent Percent of
of Total Developed
Area
Area
Acres

Percent Percent of
of Total Developed
Area
Area

18.4
21.8

---

16.903
18.527
1,624
9.6

31.3
34.4

5,795
8.316
2.521
43.5

8.3
12.0

129.219
156,266
27.047
20.9

7.5
9.1

---

--

---

--

45.2
46.2

..
..

43.7
43.0

-..

50.6
55.3

..
..

46.1
47.7
..

--

1,157
1,334
177
15.3

0.9
1.1

--

--

953
1.108
155
16.3

1.8
2.1

204
226

0.3
0.3

10.8
5.759
6,517
758
13.2

--

--

..
--

0.3
0.4

---

Governmental and
Institutional

Industrial

2.3
2.3

..

2.5
2.6
..

..
1.8
1.5

..
..

2.1
2.0

..
..

Acres

1,826
2,374
548
30.0

Percent
of Total
Area

1.5
1.9

---

1,356
1.770
414
30.5

2.5
3.3

470
604
134
28.5

0.7
0.9

8.168
10,039
1,871
22.9

0.5
0.6

--

---

----

Transportation,
Communication,
and Utilities

Percent of
Developed
Area

3.6
4.1

..
..

3.5
4.1

..
..

4.1
5.5
..

--

5.0
3.1

---

Acres

3.498
4,116
618
17.7

Percent Percent of
of Total Developed
Area
Area

2.8
3.3

---

3.076
3,575
499
16.2

5.7
6.6

422
541
119
28.2

0.6
0.8

13,478
16.618
3.140
23.3

0.8
1.0

---

--

----

7.0
7.1
..

..
7.9
8.3
..

..
3.7
3.6

..
..

4.8
5.1

..
..

Acres

16,482
18,336
1,854
11.2

13.4
14.9

---

12.568
13,935
1.367
10.9

23.3
25.9

3,914
4,401
487
12.4

5.6
6.3

100,053
109,407
9.354
9.3

5.8
6.3

---

---

--

--

Agricultural

Recreational

Percent Percent of
of Total Developed
Acres
Area
Area

32.9
31.6

..
..

32.5
32.4
..

-34.2
29.3

..
35.7
33.4

..
--

4.506
5,084
578
12.8

Percent Percent of
of Total Developed
Area
Area

3.7
4.1
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Map 16
GENERALIZED EXISTING
LAND USE IN THE NORTHWEST
SIDE STUDY AREA: 1970

-

LEGEND

~~~&5~~~70~t;4:W~g~0.7-P.ZD"Em8W"W"

~ ~ ~ ~ ; E ~ ~ ~ + T & y ~ ~ N ~ y J ~ * ~ ~ ~ ~ - s . B

~~9~~~~~'~~T~f~;p~E".~~~L1&0&~7.,DlE

WX)" R L T l l L 1N08E11VIFE

MAJOR lHDUBlRlllL

UAJOR PUeLIS

WEFRLATIIIOW SITE

OUT-

P R l Y M E N Y I R O N Y E I I I L EOlmlWll P I C S S W S D
T W I O Y I M PUmLIC ASOUISITIOM OI PueLIC LAND
USE R E O Y L A I I O N

O

AW1'cULTURAL

i
- ."
..

'"

-"

'"-

This map wmmarlres the spatial dimibution of the vsrlous land
ithin the study area as of Aprll 1870. By 1970 over 47 psrcent of the study area war devoted t o urban lsnd uses. I n that year,
!and u n in the Milwaukee County portlon of the study area war
nearly 80 percent urban, while lsnd use in the Ozaukee County
portion war s t i l l nearly 8 0 percent rural. Urban land is defined as
land devoted t o residential, commercial, industrial, governmental,
institutional, transportation, and recreation user. Nonurbsn lend
ill deflned as land devoted t o agricultural uses and open lands con.
listing Of woodlands, wetlands, and unused lsndr.

Sourn: SEWRPC.
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RESIDENTIAL LAND USE IN THE
NORTHWEST SIDE STUDY AREA: 1970

I

I n 1970 about 26,840 serer of lend. or nearly 2 2 percent of the
study area's total land area, war devoted t o rsrldentlsl land ur,, with
about 34 Percent, or 18,527 acres. being in the Milwaukee County
Portion of the study area. and about 12 percent, or 8.316 acres,
being in the Oraukes Countv portion of the rtudy area. Concentlatlonl Of residential use are apparent in the south-antnl end
u n e m portions of the rtudy area, as well as In scattered portion.
of 0zauk.s County surrounding l o n g ~ m b l i r h e durban centers.

Source: SEWRPC.

excluding off-street parking of more than 10spaces.
At the time of the land use inventory in 1970,
1,334 acres of land were devoted to commercial
land uses in the study area, representing nearly
1.1 percent of the total area of the study area and
2 percent of the developed urban portion of the
study area. About 85 percent of this land was
located in the Milwaukee County portion of the

COMMERCIAL LAND USE IN THE
NORTHWESTSIDE STUDY AREA: 1970

There were about 1,334 s u s s of lsnd devoted t o commercial land
uses In the study a n s In 1970. reprelenting nearly 1.1 percent of
the t o u l ares of the study area and about 2 psrsent of the devsloped urban portion of the rmdv area. About 8 3 percent of this
lsnd war located In the Milwaukee County portion of the nudv
wea. It Is evident that commercial development dlnributlon is
dependent upon a-sibility
as well 8s populetion concentration.
The axial pattern of cornrnerciel land ur, i n 1970 approximate8 the
pattern of major highways through the rmdv area. as well es major
concentmtions Of residential land.
Source: SEWRPC.

study area, as shown in Table 16. From Map 18,
which depicts the distribution of commercial land
use in the study area, it is evident that commercial
development is dependent upon accessibility as
well as population concentration. The axial pattern
of commercial land use in 1970 approximates the
pattern of major highways, as well as of major
concentrations of residential land.
53

As indicated in Table 16, between 1963 and 1970
the amount of commercial land in the study area
increased by 177 acres, or 1 5 percent. The Milwaukee County portion of the study area showed
the greatest absolute and relative increase in commercial land use, 155 acres and 1 6 percent, compared with an increase in the Ozaukee County
portion of 22 acres, or 11 percent.
The major regional retail and service centers of
the Region are an important element of commercial land use in the Region, as they significantly
support and serve, and may often generate and
stimulate, urban development and thus represent
special generators of transportation demand. Major,
or regional, retail and service centers, as defined
by the Commission, are those retail and service
lands within designated central business districts
(CBD's), strip shopping districts, or shopping centers which meet at least five of the following six
criteria: 1)two department stores; 2) 1 0 additional
retail and service establishments; 3) combined average annual sales totaling $30 million or more;
4) a combined net site area totaling 20 acres or
more; 5) the ability to attract at least 3,000 shopping trips daily; and 6) an accessibility to a population of at least 100,000 within a radius of 1 0 miles
or 20 minutes one-way travel time. As indicated
in Table 17 and on Map 19, as of 1975, three of
the 12 major retail and service centers in the
Region were located in the study area: Mayfair
Mall Shopping Center, Capitol Court Shopping
Center, and Northridge Shopping Center.
Community retail and service centers, as defined
by the Commission, support and serve a smaller
population than do regional centers, but still
offer a variety of retail and service options and
represent special transportation needs. Community
retail and service centers as defined by the Commission for communities of 10,000 people or more
are those retail and service lands within CBD's,
contiguous strip shopping districts, and shopping
centers which have a total net commercial area
of at least 100,000 square feet, and meet one of
the following four criteria: 1 ) two department
stores (net size of at least 25,000 square feet each);
2) one department store (net size of at least 25,000
square feet) and one grocery store (net size of at
least 15,000 square feet); 3) one grocery store (net
size of at least 14,000 square feet), one variety
store (net size of at least 6,000 square feet), and
five additional contiguous retail and service stores;
and 4) one grocery store (net size of at least
15,000 square feet), one drug store (net size of

Table 17
REGIONAL AND COMMUNITY
RETAIL AND SERVICE CENTERS IN 'THE
NORTHWEST SIDE STUDY AREA: 1975
Retail and Service Center
County

Regional

Community

Milwaukee

Capitol Court
Mayfair Mall
North ridge

Bradley Village (Brown Deer CBD)
76th Street and Good Hope
Mill Road (76th Street and Mill Road)
Silver Spring and Appleton Avenue
Silver Spring and 60th Street
76th Street and Appleton Avenue
Teutonia Avenue and Capitol Drive
124th Street and Capitol Drive (part)
Elmbrook Plaza 1124th Street
and North Avenue-part)
North Avenue and 88th Street
North Avenue and 68th Street
North Avenue and 21st Street
35th Street and Vliet Street

Ozaukee

None

Saukville CBD
Cedarburg CBD
Grafton CBD
Countryfaire Mall and
Twin City Plaza
Thiensville CBD
Mequon Plaza

Source: SEWRPC.

at least 13,000 square feet), and five additional
contiguous retail and service stores. For those communities having a population of less than 10,000
people, community retail and service centers are
defined by the Commission as those retail and service lands within CBD's, contiguous shopping districts, and shopping centers which have a total net
site area of at least 50,000 square feet and also
meet one of the following four criteria: 1 ) one
department store (net size of at least 25,000 square
feet); 2) one grocery store (net size of at least
15,000 square feet) and one variety store (net size
of at least 6,000 square feet); 3) one grocery store
(net size of at least 15,000 square feet), and one
drug store (net size of at least 13,000 square feet);
and 4) one grocery store (net size of at least 2,000
square feet), one variety or drug store (net size of
at least 2,000 square feet), and five additional contiguous retail and service stores. In 1975 there were
1 9 community retail and service centers wholly or
partially within the northwest side study area, 13in
Milwaukee County and six in Ozaukee County, as
indicated in Table 1 7 and on Map 19.

Map 19
DISTRIBUTION OF REGIONAL AND
COMMUNITY RETAIL AND SERVICE CENTERS
IN THE NORTHWEST SIDE STUDY AREA: 1975

Industrial Land Use
hdustrial land use includes all manufacturing
activities, wholesaling offices, and warehouse and
storage areas, but excludes related off-street parking of more than 10 spaces. In 1970 the study area
contained 2,374 acres of land devoted to industrial
uses, as shown in Table 16. Although industrial
development constitutes only 2 percent of the
total area of the study area the spatial distribution
of this land use category is of major importance,
since approximately 35 percent of the study area's
total employment opportunities are located in its
industrial areas. Of the total amount of industrial
land area in the northwest side study area, 1,770
acres, or 75 percent, are located within Milwaukee
County, and 604 acres are located in Ozaukee
County. Map 20 shows the concentration of industrial development in the Milwaukee and Ozaukee
portions of the northwest side study area.
Between the 1963 land use inventory and the
1970 reinventory, the industrial lands in the study
area increased by 548 acres, or 30 percent (see
Table 16). In the Milwaukee County portion of
the study area, industrial land use increased by
414 acres, or 30 percent. During the same period,
industrial land use in the Ozaukee County portion of the study area increased by 134 acres, or
28 percent.
The major or regional industrial centers are an
important element of the industrial land use of
the study area. Regional industrial centers, as
defined by the Commission, consist of contiguous
U. S. Public Land Survey quarter sections having
a total of 250 acres or more of net industrial land
or a total of 3,500 or more industrial employees.
As indicated in Table 18 and on Map 21, in 1975
six of the 17 regional industrial centers in the
Region were entirely or partiily located within the
study area, and all of these six were located in Milwaukee County.

The maim regional retail and service centers in the study area are
important elements of commercial land use as they significantly
support. serve, generate, and stimulate urban development end, as
B c o n l ~ q ~ e n c eBIB
,
special generators of trsnsportation demand.
I n 1975 three major retail and service centers were located In the
studv area: the Msyfair Mall, Capital Court. and Northridge Shopping Centers. Community retail and service centerr rewe and support
a smaller population than do rsgional canterr, bur nil1 offer a variety
of retail and service oprionr. and represent special transportation
needs. In 1975 there were 19 community retail and rervice centers
located wholly and partially within the northwest side study area,
13 in the Milwaukee County portion of the study area and 6 in the
Ozaukee County portion of the study area.

Source: SEWRPC.

Community industrial centers are also an important element of the industrial land use of the study
area, but because of their smaller size they do
not have the same special transportation needs of
the major industrial centers. Community industrial
centers, by definition, are those industrial lands
of 20 acres or more within industrial parks or strip
industrial areas or providing employment for more
than 300 persons. S
i
x community industrid centers were located wholly or partially in the study
area in 1975, as indicated in Table 18 and on
Map 21. Four were located in Milwaukee County
and two were located in Ozaukee County.

Map 20

INDUSTRIAL LAND USE IN THE
NORTHWEST SIDE STUDY AREA. 1970

Governmental and Institutional Land Use
Governmental and institutional land includes all
land devoted to local, regional, or federal administrative, safety, or assembly functions, as well as to
educational, health, and cemetery uses. In 1970,
4,116 acres of land in the study area were devoted
to governmental and institutional uses, representing 3 percent of the total land use of the study
area. The widespread dispersion of governmental
and institutional land uses throughout the study
area is apparent on Map 22.
As indicated in Table 16, 618 acres of land were
developed for governmental and institutional uses
between 1963 and 1970,an increase of 18 percent.
Over 80 percent, or 499 acres, of this increase
occurred in the Milwaukee County portion of the
study area, representing an increase of 16 percent in that study area portion. The increase of
119 acres from 1963 to 1970 in the Ozaukee
County portion of the study area represented
a 28 percent increase.

Industrial land use includes ail manufacturing acrivltler, wholeseling
offlces, and warehouse and storage areas, but excludes related offstreet parking of more than 1 0 spacer. I n 1 9 7 0 the n u d y area sontained 2,374 acres of iand devoted m industrial user. Although
industrial development comprises Only 2 percent of the mtEl area
of the study area, the spatial distribution of thla land use catsgory
is of major importance, since spproximamiv 35 percent of the study
BIBB'S total employment opportunities are located in these industrial
areal. Of the total amount of industrial land area in the northwest
side study area. 1.770 acres, or 7 5 percent, are located within the
Milwaukee County portion of the study area, and 604 acres are
located in the Ozaukee County portion of tho n u d y area.

Source: SEWRPC.

Table 19 and Map 23 delineate the regional and
community governmental and institutional centers
within the northwest side study area. Regional governmental and institutional centers include seats
of county, state, and federal governments; medical
complexes with at least 600 beds, 30 types of
medical services, and 250 attending physicians;
accredited universities; county-operated technical and vocational schools; large regional central
libraries; and cultural-entertainment facilities
having an annual attendance of at least 350,000
people. Community governmental and institutional
centers include accredited colleges; senior high
schools; hospitals with at least 100 beds, in- and
out-patient facilities, and laboratory and clinical
services; libraries other than large regional central
libraries; and officially recognized city, village, and
town halls. In 1975,five regional governmental and
institutional centers were located in the study area,
three in Milwaukee and two in Ozaukee Counties.
Thirty-eight community governmental and institutional centers were wholly or partially located in
the Milwaukee County portion of the study area in
1975, and 11 were wholly or partially located in
the Ozaukee County portion of the study area.
Transportation, Communication,

y
Transoortation. communication, and utility land
uses iilclude all street and highway rights-df-way;
railroad rights-of-way and yards; airport, rail, ship,
bus and truck terminals; communication facilities

Map 21

Map 22

DISTRIBUTION OF REGIONAL AND
COMMUNITY INDUSTRIAL CENTERS IN THE
NORTHWEST SIDE STUDY AREA: 1975

GOVERNMENTAL AND INSTITUTIONAL LAND USE
IN THE NORTHWESTSIDE STUDY AREA: 1970
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Reglonal Industrial centen, ar defined by the Comminlon, consist
of contiguous areas having a total of 250 acres or more of net industrial land, or a total of 3.500 or more industrial employees. I n 1975,
m e n of mere reoional industrial centers were losated entirely or
partially within M e study area-all in the Milwaukee County portion. Community industrial centers are also an important element
of the lndustrlsl land "re of the study area but, because of their
smaller slze, may not have the rpesial tranrportation n e a r of the
major industrial centers. Six community industrial Fonters were
located wholly or partially withln the study ares in 1975. Four
were located in Milweukae County and two were losated in
Ozaukee County.

Lands devoted t o oovsrnrnental and institutional user accounted
for about 4,116 atre11 of land in the rtuay area. or aaaut 3 percent
of the total land area of ths study area in 1970. While there is
a heavy concentration of governmental and inrtitutional land in
the major population centers of the study area, thodiffuwd pattern
indicates that such uses are common In the ~ ~ t l y i n
rural
g portions
of the study ares as well.

Source: SEWRPC.

Source: SEWRPC.

Table 18
REGIONAL AND COMMUNITY INDUSTRIAL CENTERS IN THE NORTHWEST SlDE STUDY AREA: 1975
Industrial Centers
County

Regional

Community

Milwaukee

Wauwatosa (part)
Milwaukee Glendale (part)
Milwaukee Menomonee Valley West (part)
Milwaukee Menornonee Valley East (part)
Milwaukee North
West Allis West (part)

60th Street and Good Hope Road
Teutonia Avenue and Green Tree Road
60th Street and Mill Road
~ilwaukee-~ranville~

Ozaukee

None

Grafton
Cedarburg

1975 the Milwaukee-Granville proposed industrial land bank area contained 170 acres of net industrial land and, therefore, while meeting
the criteria for classification as a community industrial center, did not meet the criteria for classification as a regional industrial center-that
is, 250 or more net industrial acres, or 3,500 industrial employees. This area, however, is proposed to be a fully developed regional industrial
center by the year 2000, encompassing about 1,400 gross industrial acres.
Source: SEWRPC.

Table 19
REGIONAL AND COMMUNITY GOVERNMENTAL AND INSTITUTIONAL
CENTERS IN THE NORTHWEST SlDE STUDY AREA: 1975
Governmental and lhstitutional Centers
County

Regional

Community

Milwaukee

Marquette University
Mount Mary College
Milwaukee County
Medical Complex

Brown Deer High School
Concordia College
Custer High School
Divine SaviorIHoly Angels High School
King High School
Madison High School
Marshall High School
Milwaukee Lutheran High School
Nicolet High School
North Division High School
Pius High School
Washington High School
Wauwatosa East High School
Wauwatosa West High School
West Division High School
Wisconsin Lutheran High School
Children's Hospital
Deaconess Hospital
Family Hospital

Lakeview Hospital
Lutheran Hospital
Milwaukee Psychiatric Hospital
Misericordia Community Hospital
Mount Sinai Hospital
Northwest General Hospital
St. Michael Hospital
St. Joseph's Hospital
Atkinson Library
Capitol Library
Center Library
Finney Library
Mill Road Library
North Milwaukee Library
Wauwatosa Library
Brown Deer Village Hall
Glendale City Hall
River Hills Village Hall
Wauwatosa City Hall

Ozaukee

Cedarburg City Library
Milwaukee Area Technical
College-Mequon

Cedarburg High School
Grafton High School
Homestead High School
Grafton Library
MequonKhiensville Library
Cedarburg City Hall

Cedarburg Town Hall
Grafton Village Hall
Mequon City Hall
Saukville Village Hall
Thiensville Village Hall
m

Source: SEWRPC.

Map 23
DISTRIBUTION OF REGIONAL AND COMMUNITY
GOVERNMENTAL AND INSTITUTIONAL CENTERS
IN THE NORTHWEST SIDE STUDY AREA: 1975

such as radio and television stations and transmission towers; utility rights-of-way and plants, such
as sewage disposal and water treatment and storage
facilities; and all off-street parking areas containing
more than 10 spaces.
Transportation and related activities are inherently
large consumers of land. Only residential land uses
account for more urban development in the study
area. At the time of the regional land use inventory in 1970,a total of 18,336 acres, representing
15 percent of the total land area of the study area
and 32 percent of the developed portion of the
study area, were devoted to transportation, communication, and utility land uses. The majority of
this land use-13,935 acres--was in the Milwaukee
County portion of the study area, and represented
26 percent of that study area portion in 1970.The
relatively large amount of land occupied by this
type of land use in the Milwaukee County portion
of the study area reflects the degree of that area's
urbanization. Table 16 and Map 24 delineate all
transportation, communication, and utility land
uses within the northwest side study area.
As indicated in Table 16, lands devoted to transportation, communication, and utility land uses
in the study area increased by 1,864 acres, or
11 percent, from 1963 to 1970. The Milwaukee
County portion of the study area experienced an
increase of 1,367 acres, or 11 percent, and the
Ozaukee County portion gained 487 acres, or
12 percent.

Regional govemmmtol and inrtltutlonal centers include roan of
county, state. and federal government$; medical complexer w i t h
at loart 600 bedr, 30 type. of medical services. and 250 attending
p h y ~ i ~ i a naccredited
~;
universities; county.opelated technical and
vOcation01 ~chools; large regional central libraries; and culturalentertainment facilities having an annual attendense o f s t least
350,000 people. Community governmental and Institutional centers
include accredited colleges; senior high rchooir; h o q l t a l r with s t
lean 100 bedr, in- and out-patient facilities, end isboretory and
clinical service8; libraries other than large reglonal central libraries;
and o f f l ~ l a l l yrecopnlzed city, village, and t o w n halls. In 1976, four
regional governmental and institutional centers-the
Milwaukee
County Medical Complex. M s r q u n t e U n i v e r ~ i t v Mount
,
Mary COIL
lege, the Cedarburg City Library, and the Milwaukee Area Technicsi
College I n Mequon-were located i n tho study area, three i n M i i Weukee County and three i n Ozaukee County. Thirty-eight community governmental and institutional centerr were wholly or
perfially locatad i n the Milwaukee County portion of the study area
in 1975, while 11 were wholly or partially located in the Otaukee
County portion of the study area.

Source: SEWRPC.

Regional transportation, communication,and utility
centers, as defined by the Commission, include
interregional bus and rail terminals, seaport facilities, major regional airports, sewage treatment
plants, and public electric power generation facilities rated at greater than 20 megawatts annual
production. In the entire northwest side study
area, four such centers existed in 1975, as identified in Table 20 and on Map 25. Community
transportation, communication, and utility centers
include airports other than regional airports. There
were two of these in the study area in 1975,both
in Ozaukee County, as shown on Map 25 and in
Table 20.
Recreational Land Use
Recreational land considered to be urban land
includes lands devoted to active recreational uses
such as playgrounds, parks, golf courses, zoos,
campgrounds and picnic areas, and marinas. The
1970 land use inventory reported a total of 5,084
acres of such active recreational lands in the northwest side study area, representing 4 percent of the
total area of the study area, as shown in Table 16.
As indicated on Map 26,recreational land uses are
well distributed throughout the study area, and are
especially evident around many lakes, streams, and
woodland areas.
59

Map 24

Table 20

TRANSPORTATION, COMMUNICATION,
AND UTILITY LAND USE IN THE
NORTHWEST SIDE STUDY AREA: 1970

REGIONAL AND COMMUNITY TRANSPORTATION,
COMMUNICATION, AND UTILITY CENTERS
IN THE NORTHWESTSIDE STUDY AREA: 1976
Transportation, Communication,
and Utility Centers
Community

Countv

Regional

Milwaukee

Timmerman Field

None

Ozaukes

Grafton Sewage
Treatment Plant
Saukville Sewage
Treatment Plant
Cedarburg Sewage
Treatment Plant

Grob Landing Field
Cedarburg Field

Source: SEWRPC.

Between 1963 and 1970, the amount of recreational land in the northwest side study area
increased by 578 acres, or by 13 percent (see
Table 16). The Milwaukee County portion of the
study area increased by 294 acres, or 8 percent,
and the Ozaukee County portion increased by
283 acres, or 43 percent.
Regional recreational land use centers, aa defined
by the Commission, are those public multiuse outdoor recreation sites of 250 or more acres in area,
or those sites with special spectator-oriented activities having an average annual attendance of at least
500,000 persons. Five such centers of this type are
found in the northwest side study area, four in Milwaukee County and one in Ozaukee County (see
Table 21 and Map 27). Community-recreational
land use centers, as defined by the Commission, are
those recreational land use centers which are community-oriented and contain typical community
recreational facilities such as baseball diamonds,
swimming pools, tennis courts, or golf courses.
Sixteen such recreational centers existed within the
study area in 1975, as listed in Table 21 and displayed on Map 27.

-

Transportation and related land uws are inherently. larne conwmers
of land. Next to the residential land use category, the transportation.
sommunis*tion, and utility land use category represent. M e most
extensive type of urban development in the Itudy area. In1970
a total of 18.336 acres in the nudv area. reor-nting about i s percent Of the total land area of the study area and 32 percent of the
devslopBd portion of the study area, wn devoted to them types
of land urar. he majority of them use. mrs located in
MII.
waukee Countv ort ti on of the study area, refleeting the hiah degrea
of that subarea's urbanization.
Source: SEWRPC.

Onen
T.ands
-r---

openlands

include three major types of land:
woodland^, water and wetlands, and unused and
other open land. As indicated in Table 22, there
Were 19,410 acres of open lands in the
side study area in 1970. More than half of this
total, 51 percent, waa comprised of wetlands.
Woodlands accounted for another 21 percent, and
28 percent consisted of unused land.

1I

I

Map 26

Map 26

DISTRIBUTION OF REGIONAL AND
COMMUNITY TRANSPORTATION,
COMMUNICATION, AND UTILITY
CENTERS IN THE NORTHWEST
SlDE STUDY AREA: 1978

RECREATIONAL LAND USE I N THE
NORTHWEST SlDE STUDY AREA. 1970

Ragionel Wanrpormtion. communication, and utility cenmn at
definsd by the C o m m i ~ i o n include i n t e r r ~ l o n a lbur and rail
terminsis, mapon facilities. major regional airports. .ewaSe treetmsnt plants, and public electric power generation facllltier rated
at greater than 20 megawatts annuai PrOdUotion. In 1976 mere were
four such centem i n the northwest ride study a r r : the Timmsrman
Field Airport and the Cedarburg, Orsfton. and Saukville Sewage
Treatment Plmtr. Community tranrpomtion, communieatlon. and
utility centers include airports other than tho* which a n major
centers. There were two of them in the nudv area In 3976: the
Cedarburg and the GrOb iknding fields, both in the Ozaukr County
D~ltiOn
of thestudy .,.a.

Source: SEWRPC.

Them were .bout 6,086 a c r a of active r.snation.1
lands in the
northwest side study area i n 1970, reprersntinp 4 percent of the
mu1ere* of the rtudv area.

Source: SEWRPC.

Table 21

Map 27

REGIONAL AND COMMUNITY
RECREATIONAL LAND USE CENTERS
IN THE NORTHWEST SlDE STUDY AREA: 1975

DISTRIBUTION OF REGIONAL AND
COMMUNITY RECREATION CENTERS I N THE
NORTHWEST SlDE STUDY AREA: 1975

Recreational Centers

County

Regional

Milwaukee

Brown Deer Park
Dretrka Park
Lincoln Park
Milwaukee County Zoo

Brown Deer Village Park
Currie Park
Dineen Park
Hart Park
HoytiHanen Park
KIetzsch Park
Madison Park
Martin Luther King Park
MeGovern Park
Noye5 Park
Washington Park
Wick Fieid

Ozaukee

Mee.Kwon Park

Cedaqua Park
Cedar Creek and Horn Park
Grad" Park
Mequon City Park

Source:

Community

SEWRPC.

Woodlands: This land use category includes areas
of one acre or more that are covered with trees
or heavy brush, including tree farms. There were
approximately 4,131 acres of woodlands in the
study area in 1970, representing 3 percent of the
total land area of the study area (see Table 22).
The Ozaukee County portion of the study area
had the majority of the woodlands of the study
area, 88 percent, or 3,621 acres.
Between 1963 and 1970, the amount of woodlands
in both the Milwaukee and Ozaukee County portions of the study area decreased. Overall, the
study area lost 214 acres, or 9 percent, of its
woodlands during this period. The Ozaukee County
portion of the study area lost 192 acres, or 5 percent of its woodlands, and the Milwaukee County
portion lost 23 acres, or 4 percent of its remaining
woodland areas. The remaining woodland areas in
the northwest side study area have very important
and direct values as wildlife habitat, aesthetic
settings for urban development, areas for nature
study, scientific areas, and outdoor recreation.
They also have indirect and significant values in
that they serve to reduce soil erosion, stream sedimentation, and runoff, to maintain water tables
and stream and lake levels, and to promote groundwater recharge.
Wetlands: The wetlands land use category includes
all inland lakes, streams, and rivers, and all open
lands which are intermittently covered with water

Regional recreational land um centers. as defined bv the Commission, are fhore public multiuse outdoor recreation rites of 250 acres
or more i n area. or those rims w i t h special rpectator-oriented activities having an average annual attendance of a t loart 500,000 parronr.
Five such Centers are located i n the northwest side study area:
Brown Deer Park, Lincoln Park, Dretzka Park, and the Milwaukee
County Zoo in the Milwaukee County partion of the study area.
and Mee-Kwon Park I n the Ozavkee County portion of the study
area. Community-oriented recreation land use centers, as defined
by the Commirrion, are those centers which contain typical sommunity recreational faciltties, such as baoebsll diamonds. swimming
~001%.
tennis courts, or golf courser. There were 16 rush recreational
centers located within the study area i n 1975.

Source: SEWRPC.

Table 22
OPEN LANDS I N THE NORTHWEST SIDE STUDY AREA: 1963 A N D 1970

Open Land Category
Study Area
Woodlands . .
Wetlands . . .
Unused L a n d .

..........
..........
..........

Total
Milwaukee County Portion
Woodlands. . . . . . . . . . .
Wetlands . . . . . . . . . . . .
Unused Land . . . . . . . . .
Total
Ozaukee County Portion
Woodlands. . . . . . . . . . .
Wetlands . . . . . . . . . . . .
Unused Land . . . . . . . . .
Total

Acres

Change: 1963-1970

1970

1963
Percent of
Open Lands

Acres

Percent of
Open Lands

Acres

- 214

4,345
9,942
6,727

20.7
47.3
32.0

4,131
9,923
5,356

21.3
51.1
27.6

21.01 4

100.0

19,410

100.0

532
722
5,707

7.6
10.4
82.0

510
789
4,139

9.4
14.5
76.1

6,961

100.0

5,438

100.0

3,813
9,220
1,020

27.1
65.6
7.3

3,621
9.1 34
1.21 7

25.9
65.4
8.7

- 192
- 86

14,053

100.0

13,972

100.0

- 81

- 19

- 1,371
- 1,604

- 22
67
1,568

- 1;523

Percent

-

-

9.1
0.2
20.3

-

7.6

-

4.3
9.1
27.5

- 21.9
-

5.0
0.9
19.4

-

0.6

197

Source: SEWRPC.

or which are wet due to a high water table. Water
and wetlands are important elements of the natural
resource base, providing opportunities for recreation and contributing to the ecological balance of
the northwest side study area in many ways. In
1970 there were 9,923 acres of wetlands in the
study area, or 8 percent of the total land area in
the study area (see Table 22). The Ozaukee County
portion of the study area contained 92 percent of
these wetland areas, or 9,134 acres.
The extent of water and wetlands in an area may
change slightly over time as a result of drainage and
landfill operations as well as construction of new
impoundment areas. For these reasons, wetland
acreage increased in some parts of the study area
between 1963 and 1970. The net effect of these
changes was a decrease of less than 1 percent
in wetland acreage in the study area. This overall
decrease occurred despite the considerable increase
of 67 acres, or 9 percent, in the Milwaukee County
portion of the study area during this period. The
Ozaukee County portion of the study area lost
86 acres of wetlands during this period.
Unused Land: Unused land use includes lands
which are not cropped, grazed, or devoted to urban
uses, and lands devoted to temporary uses such
as open pits for trash or garbage disposal or quar-

ries, either operating or nonoperating. In 1970,
there were 5,356 acres of unused land in the
study area, or 4 percent of its total land area (see
Table 22). The Ozaukee County portion of the
study area contained 1,217 acres of unused land
in 1970, and the Milwaukee County portion contained 4,139 acres.
Between 1963 and 1970, there were increases in
unused land in certain parts of the study area and
decreases in other parts. The net effect of these
changes was a decrease of 1,371 acres, or 20 percent, in unused land in the study area from 1963
to 1970. The Milwaukee County portion of the
study area experienced a net loss of 1,568 acres
of unused land during this period, due largely to
conversion to urban uses. Conversely, the Ozaukee
County portion of the study area experienced a net
gain in unused land acreage of 197 acres of land
during this time.
Agricultural Land Use
The agricultural land use category includes all croplands, pasturelands, orchards, nurseries, and fowl
and fur farms. Agricultural land is the largest land
use in the study area, occupying 37 percent of
all land in the northwest side study area in 1970,
or a total of 45,798 acres. The Ozaukee County
portion of the study area contained 4 percent of

all agricultural lands in the Southeastern Wisconsin
Region and 88 percent of all agricultural land in
the study area in 1970. The Milwaukee County
portion of the study area contained 5,378 acres of
agricultural land in 1970, representing only 1 percent of its total land use (see Table 16).
From Table 16, it is evident that a substantial conversion of agricultural lands t o urban use occurred
between 1963 and 1970. Largely because of this
conversion to urban land use, the agricultural land
base of the study area decreased by 6,315 acres
during this period. During this period the Milwaukee County portion of the study area lost
35 percent of its agricultural land, or 2,829 acres,
and the Ozaukee County portion lost 8 percent of
its agricultural land, or 3,485 acres.
EXISTING TRANSPORTATION
FACILITIES AND SERVICES
Transportation facilities and services are among the
most critical elements that influence travel characteristics and shape the spatial distribution of
rural and urban development within an area. The
availability or lack of availability of a transportation facility or service will influence the path
and mode as well as the frequency of personal
travel. The accessibility of a site to population
and employment concentrations and to community facilities and services, as determined by
the transportation system, will influence the type
and intensity of its development. Transportation
facilities and services thus form the basic framework for both rural and urban development and, to
a considerable degree, determine the efficiency of
the other functional elements of such development.

Any transportation system planning effort must,
therefore, include an examination of the supply
as well as of the demand for transportation facilities and services. The following sections of this
chapter describe the location, capacity, and utilization of the existing arterial street and highway and
public transit systems of the northwest side study
area, and compare the transportation system of the
study area with that of the Region.
Existing Supply of Streets and Highways
The total street and highway system of the study
area in 1978 was composed of 1,396 miles of
facilities, of which 439 miles, or about 32 percent, were classified by function as arterials, and
957 miles, or about 68 percent, were classified as
collector and land access streets (see Map 28 and
Table 23). In the Region in 1978, arterial street
mileage also constituted about 32 percent, or
3,290 miles, of the total 10,440-mile system. Thus
the study area, while comprising about 9 percent
of the total area of the Region, contains 1 3 percent
of the total street and highway mileage of the
Region, and 1 3 percent of the arterial mileage.
Arterials consist of those streets and highways
which serve the movement of heavy volumes of
through traffic between major subareas of the
Region, between such subareas and points outside
the Region, and through the Region. It is, therefore, this arterial street system which transportation system planning efforts such as the northwest
side study must address. Freeways, expressways,
certain parkways, and standard arterial streets and
highways are all types of facilities having design
characteristics typical of arterial streets and highways. As shown in Table 23, in 1978 freeways
constituted over 11 percent of the approximately

Table 23
DISTRIBUTION OF STREET AND HIGHWAY MILEAGE I N THE REGION
AND 'THE NORTHWEST SIDE STUDY AREA BY TYPE OF FACILITY: 1978
Existing Arterials (miles)
Area

Freeway

Total

Total
Miles

Milwaukee
Study Area Portion
Total County.

35.2
69.2

238.7
684.8

273.9
754.0

713.9
2,048.8

987.8
2,802.8

Ozaukee
Study Area Portion
Total County.
.

15.3
27.6

149.9
267.9

165.2
295.5

242.9
480.6

408.1
776.1

...
......
...
.. ...

Total Study Area
Region
Source: SEWRPC.
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Nonfreeway

Existing
Nonarterials
(miles)

50.5

388.6

439.1

956.8

1,395.9

237.7

3,056.2

3,293.9

7,141.7

10,435.6

-
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area than in the Region because of the historic dissolution of the county trunk highway system in
Milwaukee County.

439 total arterial street miles in the northwest
side study area, and t o a large extent defined the
boundaries of the study area. In the Region freeways constituted 7 percent of the total regional
arterial street mileage in 1978, or 238 miles of
the 3,287-mile arterial system.

The arterial street and highway system of the study
area can be further classified in terms of the federal
aid systems which underlie it. There are four basic
federal aid systems for streets and highways: the
federal aid interstate system, the federal aid primary system, the federal aid secondary system and
the federal aid urban system. The classification
of the street and highway system by federal aid
system, as it existed in 1978, is shown on Map 30
and in Table 25. About 414 miles of the study
area arterial street system, or about 94 percent of
the system, were part of a federal aid system. Over
32 miles, or 7 percent, of the study area arterials
were on the federal aid interstate system; 88 miles,
or 20 percent, were on the federal aid primary
system; 269 miles, or 61 percent, were on the
federal aid urban system; and 25 miles, or 6 percent, were on the federal aid secondary system.

The jurisdictional responsibilities for the existing
arterial street and highway system of the northwest side study area are shown on Map 29 and
summarized in Table 24. This jurisdictional classification establishes which level of governmentstate, county, or local-has responsibility for the
design, construction, maintenance, and operation
of each segment of the area's existing arterial street
and highway system. Jurisdictional classification
consequently has important implications for transportation system plan implementation. As indicated in Table 24, nearly 35 percent of the existing
arterial street mileage in the northwest side study
area is on the state trunk highway system, including all 50 miles of freeway in the study area. Over
1 6 percent, or about 74 miles, of the arterial street
system in the study area is on the county trunk
highway system, and is the responsibility of Milwaukee or Ozaukee County. The remaining 49 percent of the study area arterial street and highway
system, or nearly 212 miles, is under the jurisdiction of cities, villages, and towns. In the Region
nearly 39 percent of its arterial street mileage was
on the state trunk highway system in 1978, 34 percent was on the county trunk highway system, and
the remaining 27 percent was the responsibility of
local cities, villages, and towns. There is a lower
percentage of county trunk facilities in the study

Existing Arterial Street Utilization
The utilization of the study area arterial street and
highway system was comprehensively determined
for the year 1978 and is presented on Map 31 and
in Table 26. Arterial streets and highways were the
most heavily utilized in the Milwaukee County
portion of the study area in 1978, particularly its
southern half. The Milwaukee County portion of
the study area accounted for over 8 9 percent of
the approximately 7.8 million vehicle miles of
travel which occurred on the study area arterial
street and highway system on an average weekday

Table 24
DISTRIBUTION OF STREET AND HIGHWAY MILEAGE I N THE REGION
AND THE NORTHWEST SIDE STUDY AREA BY JURISDICTION: 1978
Existing Arterials (miles)
State Trunk Highway
Area

Freeway

Nonfreeway

County
Trunk
Highway

Existing Nonarterials (miles)

Local
Trunk
Highway

Total

County
Trunk
Highway

Local
Trunk
Highway

Total

Total
Miles

Milwaukee
Study Area. .
Total County.

.....
.....

35.2
69.2

66.4
188.3

25.2
82.7

147.1
413.8

273.9
754.0

16.6
62.4

551.4
1,986.4

568.0
2,048.8

841.9
2,802.8

Ozaukee
Study Area. .
Total County.

.....
.....

15.3
27.6

36.6
71.8

48.6
126.7

64.7
69.4

165.2
295.5

5.8
12.9

237.2
467.4

243.0
480.6

408.2
776.1

50.5

103.0

73.8

21 1.8

439.1

22.4

788.6

237.7

1,036.9

1,124.8

894.5

3,293.9

428.8

6,712.9

Total Study Area
Region

Source: Wisconsin Department of Transportation and SEWRPC.
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7,141.7

1,250.1
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Table 25
ARTERIAL STREET AND HIGHWAY SYSTEM OF THE NORTHWEST
SlDE STUDY AREA BY FEDERAL AID CLASSIFICATION: 1978
Federal Aid Classification (miles)

Subarea

....
.. ...

Milwaukee County Portion
Ozaukee County Portion.
Total Study Area

Federal
Aid
Secondary

Federal
Aid
Urban

Federal
Aid
l nterstate

Federal
Aid
Primary

18.7
14.2

62.0
25.8

24.8

176.4
92.0

16.8
8.4

237.9
165.2

32.9

87.8

24.8

268.4

25.2

439.1

--

Nonfederal
A id

Total
Miles

Source: Wisconsin Department of Transportation and SEWRPC.

in 1978. Freeways, while comprising less than
1 2 percent of the study area arterial street and
highway mileage in 1978, carried approximately
38 percent of the total arterial travel in the area.
Relationship of System Utilization to Capacity
Each designated arterial street and highway segment within the study area in 1978 was defined in
terms of its peak-hour design capacity-that is,
the maximum number of vehicles which could pass
a given point on the facility during the peak travel
hours under existing roadway and desirable operating conditions. In addition, the 24-hour design
capacity of each street and highway segment was

The design capacity of arterial facilities differs
from their maximum capacity-that is, the maxim u m number o f vehicles which can pass a given
point o n a facility under existing roadway and
operating conditionsin that the design capacity
requires desirable operating conditions to be
maintained. This requires that the breakdown and
unstable flow near breakdown conditions characteristic of maximum capacity operation d o not
occur. The unstable flow conditions o f nearmaximum-capacity operation include restricted
operating speeds, necessary speed changes, momentary traffic stoppages, and some backups behind
turning vehicles causing delays for more than one
traffic signal cycle. Under traffic breakdown conditions stoppages are more frequent, with substantially lower operating speeds and delays for more
than one traffic signal cycle. The design capacity
of an arterial facility is established at some proportion o f maximum capacity, usually 70 percent o f maximum capacity. A n arterial facility
operating at design capacity does place some
constraints o n speed and lane changing, and there
are some backups and delays behind turning
vehicles at controlled intersections.

Table 26
VEHICLE MILES OF TRAVEL
ONANAVERAGEWEEKDAYINTHE
NORTHWEST SlDE STUDY AREA: 1978
Subarea

Total

Total Study Area

Source: SEWRPC.

established by converting its peak-hour design
capacity to a 24-hour design capacity. The peakhour design capacity of freeways and expressways
was defined as a function of the number of lanes
and pavement width, modified by factors representing the presence of lateral restrictions and the
percentage of trucks in the total traffic flow. The
peak-hour design capacity of standard arterial
streets and highways was defined as a function of
the intersection approach pavement width, modified by factors reflecting the location of the
intersection with respect to the intensity of urban
development, the directional imbalance in the
traffic flow, the intersection approach gradient,
the percentage of right- and left-turning vehicle
movements, the percentage of trucks in the total
traffic flow, the provision for parking along the
street or highway, and the percentage of the traffic
signal cycle allocated t o the green phase.
The peak morning hour (7:OO a.m. to 8:00 a.m.)
and peak evening hour (4:OO p.m. t o 5:00 p.m.)
traffic utilizing particular sections of the arterial
system, with the peak-hour capacity of these sections referred to as volume-todesign capacity (V/C)
ratios, were compared to identify and quantify
existing conditions of traffic congestion. Peak-hour
traffic volumes were established for each segment

Map 31
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of the study area arterial street system by converting the comprehensively inventoried average weekday traffic volumes for each segment to peak-hour
volumes using arterial street specific factors-factors
representative of each segment's directional traffic
flow imbalance and proportion of average weekday
traffic occurring during the morning and evening
peak travel hours. Arterial street-specific factors
were established based upon a representative inventory of arterial street directional imbalance and
peak-hour traffic proportion in the study area, and
an analysis which both identified the characteristics
of the street and its surrounding area influencing
the variation of such directional imbalance and
peak-hour traffic proportion and determined the
degree to which these characteristics were present
in each element of the study area arterial system.
The V/C ratios for the morning and evening peak
hours in 1978 for each segment of the arterial
system in the study area are presented in Table 27
and shown on Maps 32 and 33. The V/C ratios
for the study area arterial system were prepared
and are available by direction of travel, although
Table 27 and Maps 32 and 33 do not present this
information by direction. This is both for convenience in presentation and to facilitate comparison
with other characteristics of the arterial street
system presented in this chapter. An arterial street
segment is considered t o be congested if one or
both directions of travel on the facility segment are
congested. The V/C ratios have been grouped into
three categories: under design capacity, V/C = 0.90
or less; at design capacity, V/C = 0.91 to 1.10; and
over design capacity, V/C = 1.11 or more. Those
facilities operating under design capacity provide
service having stable flow and few restrictions on
operating speed. Those facilities operating at design
capacity provide service with stable flow at higher
volumes, with some restrictions on speed and lane
changing, some occurrences of restricted traffic
flow, and some delays at controlled intersections
behind turning vehicles. Those facilities operating
over design capacity experience traffic congestion
at times approaching unstable flow, with restricted
speeds, momentary stoppages, necessary speed
changes, delays at controlled intersections for more
than one traffic signal cycle, and little freedom
to maneuver.
About 57 miles of arterial streets and highways,
representing about 13 percent of the arterial street
and highway system of the study area, were
operating over design capacity; while 37 miles, or
about 8 percent of the study area arterial street

and highway system, were operating at design
capacity in the morning peak hour. Similarly,
58 miles, or 13 percent of the study area, were
operating over design capacity while 36 miles, or
8 percent, were operating at design capacity in the
evening peak hour. During both the morning and
evening peak hours, the extent of congested
arterial facilities was much greater in the Milwaukee County portion of the study area. Nearly
95 percent of the arterial facilities operating at
design capacity in the morning peak hour and 99
percent of the same in the evening peak hour
were located in the Milwaukee County portion of
the study area. Furthermore, nearly 99 percent of
the arterial facilities operating over design capacity
in the morning peak hour and 98 percent of the
same in the evening peak hour were located in the
Milwaukee County portion. As shown on Maps 32
and 33, these congested arterial facilities were
located largely in the southern two-thirds of the
Milwaukee County portion of the study area.
EXISTING SUPPLY AND
USE OF PUBLIC TRANSIT
Public transit is an important element of the
transportation system of the northwest side study
area. Some form of public transportation is essential to the provision of a balanced transportation
system in any large urbanized area, not only t o
meet the needs of that segment of the population
unable to command direct use of personalized
transportation, but also t o provide an alternative,
more efficient mode of travel for certain types of
trips within urbanized areas, particularly in heavily
traveled corridors. Public transit can be classified as
fixed route or nonfixed route service, according to
whether service is provided on regular schedules
over prescribed routes or on a demand-responsive
basis, respectively. Public transit can be further
divided into common carrier and special carrier
service, according to whether service is provided
t o the general public or limited to special subgroups of the general public, respectively. Thus, for
analysis purposes public transit can be divided
into four basic types: fixed route common carrier,
fixed route special carrier, nonfixed route common
carrier, and nonfixed route special carrier service.
With the exception of nonfixed route common
carrier service, all of these types of services were
provided in the study area in 1979.
Fixed route common carrier service was by far the
largest and most heavily utilized form of public
transit service operating in the study area in 1979.
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Table 27
VOLUME-TO-CAPACITY RATIOS FOR THE ARTERIAL STREET AND HIGHWAY SYSTEM I N THE
NORTHWEST SIDE STUDY AREA FOR THE MORNING AND EVENING PEAK TRAVEL HOURS: 1978

Morning Peak Travel Hour (7 a.m. t o 8 a.m.)

0.00 - 0.90

Subarea

Mileage

Milwaukee County
Portion . . . . . .
Ozaukee County
Portion . . . . . .

0.91-1.10

Percent
Percent
of
of
Mileage Total
Total

Total

Arterial Volume t o Capacity Range

Freeway Volume t o Capacity Range
Above 1.10

0.00 0.90

-

0.91 1.10

-

Above 1.10

Percent
of
Total
Mileage

Percent
of
Mileage Total

Percent
of
Mileage Total

Percent
of
Total
Mileage

Mileage

0.00 - 0.90
Percent
of
Total

-

0.91 1.10

Mileage

Above 1.10

..

12.9

4.7

7.2

2.6

15.1

5.6

169.4

61.8

28.1

10.3

41.2

15.6

182.3

66.6

35.3

12.9

56.3

..

15.3

9.3

--

--

--

--

147.4

89.2

1.9

1.1

0.6

0.4

162.7

98.5

1.9

1.1

0.6
56.9

Total Study Area

6.5

28.2

7.2

1.6

15.1

3.4

316.8

72.1

30.0

6.8

41.8

9.5

78.6

345.0

Total

Percent
Percent
Percent.
of
of
of
Total Mileage Total Mileage Total

8.4

37.2

20.5

273.9

100.0

0.4

165.2

100.0

12.9

439.1

100.0
d

Evening Peak Travel Hour (4 p.m. t o 5 p.m.)

Freeway Volume t o Capacity Range

-

0.00 0.90

Total

Arterial Volume t o Capacity Range

-

0.91-1.10

Above 1.10

0.00 - 0.90

0.91 - 1.10

Above 1.10

Percent
of
Mileage Total

Percent
of
Mileage Total

Percent
of
Mileage Total

Percent
of
Mileage Total

Percent
of
Total
Mileage

Mileage

0.00 0.90
Percent
of
Total

Mileage

Percent
of
Total

..

11.7

4.3

8.5

3.1

15.0

5.5

169.1

61.7

27.7

10.1

41.9

15.3

180.8

66.0

.... . . . .

15.3

9.3

--

--

--

--

148.5

89.9

0.2

0.1

1.2

0.7

163.8

43.1

9.8

344.6

Subarea
Milwaukee County
Portion . . . . . .
Ozaukee County
Portion

Total Study Area

Source: SEWRPC.

27.0

6.2

8.5

1.9

15.0

3.4

317.6

72.3

27.9

6.4

0.91-1.10

Mileage

Percent
of
Total

Abovel.10

Total

Percent
of
Mileage Total

Percent
of
Mileage Total

36.2

13.2

56.9

99.2

0.2

0.1

1.2

78.5

36.4

8.3

58.1

20.8

273.9

100.0

0.7

165.2

100.0

13.2

439.1

100.0

Fixed route common carrier service was operated
at the primary, secondary, and tertiary levels in the
study area, as shown on Map 34. All tertiary and
secondary level service, and nearly all primary
level service, was limited to the Milwaukee County
portion of the study area.

a privately owned transit operator under contract
to Waukesha County, operates one primary transit
route in the Milwaukee County portion of the
study area. This route serves a small portion of the
study area near the Milwaukee central business
district (CBD).

By definition, primary service is intended to
connect the major regional activity centerscommercial, industrial, institutional, and recreational-to each other and to the various residential
communities comprising the Region. Characterized
by relatively high operating speeds and relatively
low accessibility, primary transit service can be
provided in a rapid form through exclusive, fully
grade-separated rights-of-way or in a modified
rapid form through operation in mixed traffic on
freeways, or on exclusive, but not fully gradeseparated, rights-of-way. Existing primary transit
service in the study area and in the Milwaukee
urbanized area is provided by modified rapid
transit "Freeway Flyer" motor bus service operated over the freeway system by the Milwaukee
County Transit System, the county-owned but
privately managed major transit operator in the
Milwaukee urbanized area. This system operates
four routes in the study area and nine in all of
the Milwaukee area. Wisconsin Coach Lines, Inc.,

This modified rapid transit service was initiated
in the study area in 1964 as a single route providing six vehicle trips during peak travel periods
between the Milwaukee central business district
and one privately owned outlying shopping center
parking lot, Mayfair Mall Shopping Center, at Mayfair Road (STH 100) and North Avenue. This service has expanded to include 1 0 freeway bus routes
providing 203 weekday vehicle trips in the Milwaukee area, primarily during peak travel periods,
to 1 3 outlying park-ride lots, as shown in Table 28.
Four of these 10 routes provide service to seven of
the 1 3 outlying park-ride lots in the northwest side
study area. Of the eight park-ride lots located in
privately owned shopping center parking lots,
four are in the study area. Of the five publicly
owned and maintained transit stations specifically
designed for change-of-mode operations, three are
in the study area. Total ridership on the Freeway
Flyers has increased from about 81,000 revenue
passengers in the first year of operation to 969,600

Table 28
SELECTED CHARACTERISTICS O F PRIMARY TRANSIT PARK-AND-RIDE LOTS I N THE MILWAUKEE AREA: 1979
Average Weekday
Vehicle rips^

Public Transit Stations
North-South Freeway and W. Brown Deer Road
North-South Freeway and W. Silver Spring Drive
Zoo Freeway and W. Watertown Plank Road . .
North-South Freeway and W. College Avenue. .
East-West Freeway and Barker Road . . . . . . .
Shopping Center Lots
N. 76th Street and W. Brown Deer Road. . . .
N. Green Bay Road and W. Brown Deer Road.
N. Teutonia Avenue and Florist Avenue . . . .
N. 125th Street and W. Capitol Drive. . . . . .
S. 108th Street and W. Cleveland Avenue . . .
S. 27th Street and W. Layton Avenue. . . . . .
S. 76th Street and W. Cold Spring Road . . . .
S. 108th Street and W. Grange Avenue. . . . .

...
...
...
...
...

..
....
....
....
....
....
..

....
....

a.m.

p.m.

a.m.

p.m.

Village of River Hills
City of Glendale
City of Wauwatosa
City of Milwaukee
Town o f Brookfield

X
X
X

250
190
200
300
200

8
9
7
6
4

1
6
3
2
1

3
4
2
4

--

7
9
8
5
4

City of Milwaukee
Village o f Brown Deer
City of Milwaukee
City of Brookfield
City of West Allis
City o f Greenfield
City of Greenfield
Village of Hales Corners

X
X
X
X

100
100
10 0
140
100
100
200
100

6
6
9
7

1
1
5
2
2
3
3
1

2
2
4
3
2
4
4
3

5
5
9
8
8
7
11
7

a~erviceoffered primarily between the hours of 6:30-8:30 a.m. and 4:OO-6:00 p.m.
Source: SEWRPC.

Outbound
from CBD

Parking
Spaces
Available

Civil
Division

Location

Inbound
t o CBD

Study
Area
Lot

7
7
9
6

Map 34
PRIMARY. SECONDARY, AND
TERTIARY PUBLIC TRANSIT
SERVICE IN THE NORTHWEST
SIDE STUDY AREA: 1978
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xisting primary transit service in the rmdy area c o n r i M of four
meway Flyer bus router providing weekday r r v i a primarily
ring peek travel periods between the Milwaukea central businem
-district and 13 outlyina park-rids lots. Exinins sewndary Vansit
service in the study are. consists of one exprevr bus route. Existing
tertiary transit wrvics in the nudy area is limited to the Milwaukee
County portion. Currently. 31 lose1 service routes are operand
wholly or partially within the study area by the Milwsukes County
Trsndt Svmm.

Soum: SEWRPC.

revenue passengers in 1978, of which 456,500 were
passengers in the study area. The current base
Freeway Flyer fare on the Milwaukee County
Transit System is $0.60. The bus fare for the
primary service provided by Wisconsin Coach Lines
is distance related.
Secondary service in the study area is composed of
one express bus route operated by the Milwaukee
County Transit System, as shown on Map 34. In
all of the Milwaukee area, five express bus routes
were operating in 1979. Secondary level service,
by definition, consists of express service-that is,
service provided over arterial streets with stops
located only at intersecting transit routes and
major traffic generators, generally no less than
1,200 feet apart. The secondary public transportation system may provide a "feeder" service to the
primary system, and may provide better access to
some subregional areas than does tertiary service.
In the study area, an average of 23 weekday vehicle
trips were made on the existing Milwaukee County
Transit System express route. A total of 350 weekday vehicle trips were made on the five express
bus routes in the Milwaukee area. The Milwaukee
County express bus fare has, like the regular fare,
been $0.50 since May 15,1976.
Tertiary transit service provided in the northwest
side study area is limited to its Milwaukee County
portion, as shown on Map 34. The tertiary level of
fixed route common carrier transit service, by
definition, provides two basic functions: local service and collection-circulationdistribution service.
Both are characterized by a high degree of accessibility and relatively low operating speeds. Local
service is provided primarily over arterial and collector streets with stops for passenger pickup and
discharge located no more than 1,200 feet apart.
Collection-circulationdistribution service is provided for the movement of passengers within major
activity centers. Currently, 31 local service routes
are operated wholly or partially within the study
area by the Milwaukee County Transit System,
with approximately 4,300 vehicle trips being made
on an average weekday on these routes. In the
entire Milwaukee area, 44 local routes, providing
approximately 5,107 vehicle trips, were operated
on an average weekday in 1979. Ridership on the
secondary and tertiary service provided in the
Milwaukee area approximated 43,616,900 in 1978,
including school trip passengers. Only one tertiary
service route in the Milwaukee area serves other
than a local service function, the shuttle service

which operates primarily in the Milwaukee CBD
but extends to N. 16th Street and Wisconsin
Avenue into the northwest side study area. The
shuttle service provides a collection-circulationdistribution function from 9:30 a.m. to 4:00 p.m.
In 1978 the downtown shuttle provided 229 weekday vehicle trips and was utilized by approximately
2,900 revenue passengers per day, or 731,500
annually. Local tertiary service bus fare has been
$0.50 since May 15,1976.
Special carrier fixed route service in the northwest
side study area and the Milwaukee urbanized area
is currently provided by the Milwaukee County
Transit System to selected public and private grade,
junior high, high schools, and the University of
Wisconsin-Milwaukee. The "UBUS" special carrier
fixed route service provided to the University of
Wisconsin-Milwaukee was begun in the fall of 1973
as a single charter route providing local transit
service to the University. Currently, the Milwaukee
County Transit System operates seven special carrier UBUS routes, five of which have been incorporated into the transit system as regular routes
since 1973. Two of these routes are in the study
area. In addition, special carrier bus service to
selected public and private grade, junior high,
and senior high schools-particularly Milwaukee
public schools-is provided by special charter school
bus service.
Special carrier service on nonfixed routes is currently provided to the elderly and handicapped
in the Milwaukee urbanized area by more than
35 private and public agencies. An estimated
800,000 trips by elderly and handicapped individuals were made in special carrier service vehicles
in 1976, based on a special inventory of public,
private, nonprofit public, and nonprofit private
providers of elderly and handicapped transportation services conducted by the Regional Planning
Commission.
TRAVEL HABITS AND PATTERNS
One of the central concepts underlying any urban
transportation planning effort is that personal
travel is an orderly, regular, and measurable occurrence, evidenced by recognizable travel patterns.
An inventory of existing personal travel is necessary to discover these patterns and disclose those
aspects which demonstrate a high degree of repetitiveness. Such knowledge is essential to an understanding of likely future travel behavior and,

I

therefore, to intelligent planning for future travel
requirements. In this respect, the inventory of
travel must provide a clear representation of total
personal travel, while taking stock of and describing
in detail each of its components.
Another concept underlying urban transportation
planning, previously noted in connection with the
need for land use inventory data, is that land use
and transportation are closely interrelated. An
inventory of existing personal travel, therefore, is
also necessary in order to determine the quantitative relationships existing between land use and
travel, thereby providing a basis for the derivation
of future travel demand from proposed land use
patterns and for the determination of the distribution of that demand over existing and proposed
transportation facilities and services.
Travel inventories were conducted by the Commission in 1963 for use in the preparation of its initial
regional transportation system plan, and again in
1972 for use in the reevaluation and revision of
that plan. The salient findings of the 1963 and
1972 regional inventories of travel are presented
in SEWRPC Planning Report No. 7, Land UseTranswortation Studv. Volume One. Inventorv
~ i n d i i e s .and S E W R Plannine
~
~~*e D b r tNo. 25.
A ~ e g o h a lLand Use Plan and a Regional ~ r a n s :
portation Plan for Southeastern Wisconsin: 2000,
Volume One, Inventory Findings, respectively. The
basic travel origindestination surveys conducted
in both the 1963 and 1972 regional travel inventories were the home interview, truck and taxi, and
external cordon surveys. In 1972 five other important origindestination surveys were conducted:
the public transit user survey; public transit nonuser survey; major traffic generator, interregional
motor bus, rail, and car ferry survey; and weekend
travel survey.
u

Mathematical models which can be used to simulate both existing and probable future travel habits
and patterns were developed by the Commission
from its 1963 inventory data and were reevaluated
and refined using its 1972 inventory data. These
models are available to simulate existing and
probable future travel patterns, with such patterns
being derived from existing or proposed land use
configurations and existing or forecast population
and economic activity levels and characteristics.
Thus, a new inventory of travel is not required for
the study. Substantial evidence exists that relationships between land use and travel are reasonably
stable over time, as documented in SEWRPC Planning Report No. 25, A Regional Land Use Plan and
a Regional Transportation Plan for Southeastern
Wisconsin : 2000, Volume Two. Alternative and
Recommended plans.

This section presents a summary of existing travel
behavior in the northwest side study area as
derived from the 1972 regional travel inventory.
In addition, comparisons between existing travel
behavior in the study area and travel behavior in
the Region are made.
Quantity of Total Travel
In 1972 approximately 4.68 million person trips
were made within the Region on an average weekday. Of these 4.68 million person trips, about
4.50 million, or about 96 percent of the total, were
internal person trips-that is, trips having both
their origin and destination within the Region.
In addition to the total internal vehicle and person
trips, there were about 177,000 external person
trips made into, out of, or through the Region. The
northwest side study area accounted for 26 percent of all regional internal tripmaking in 1972,
or 1,156,700 trips, as shown in Table 29. The
Milwaukee County portion of the study area
accounted for over one million of these trips, or
92 percent of the total tripmaking in the study
area, and the Ozaukee County portion accounted
for fewer than 100,000 trips, or about 8 percent
of the tripmaking in the study area in 1972.
In the Region as a whole, 2.5 internal person trips
per capita, and 7.9 internal person trips per household, were made on an average weekday in 1972.
In the study area in 1972, the average internal
person trip generation rate per capita was somewhat lower than the rate for the Region, 2.4 trips
per capita, as was the internal person trip generation rate per household, 7.4 trips per household.
Trip generation rates were lower in the Milwaukee
County portion of the study area than in the
Region and were higher in the Ozaukee County
portion of the study area than in the Region. The
average person trip generation rate per capita on an
average weekday in 1972 was 2.8 in the Ozaukee
County portion of the study area and 2.3 in the
Milwaukee County portion of the study area. The
average trip generation rate per household on an
average weekday in 1972 was 10.2 in the Ozaukee
County portion of the study area and 7.2 in the
Milwaukee County portion of the study area.

4~ person trip is defined herein as a one-way
journey between a point o f origin and a point
of destination by a person five years of age or
older traveling as driver or as a passenger in an
auto, taxi, truck, motorcycle, or school bus or
other public transit carrier. T o be considered, the
trip's length must be at least the equivalent of one
full city block.
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AVERAGE WEEKDAY PERSON TRIPS I N THE
NORTHWEST SlDE STUDY AREA: 1972
Total
Person
Trips

Area
Study Area. . . . . . . . . . . .
Milwaukee County Portion.
Ozaukee County Portion

..

..
....

Region

AVERAGE WEEKDAY INTERNAL
PERSON TRIPS PER HOUSEHOLD I N THE
NORTHWEST SlDE STUDY AREA. 1972

Percent
of
Total

1,156,684
1,058,692
97,992

25.7
23.5
2.2

4,604,900

100.0

Source: SEWRPC.

Map 35 shows the variation in the household trip
generation rate in the study area on an average
weekday. Evident is the low tripmaking rate in
the part of the study area in the central area of the
City of Milwaukee and in a few scattered rural
areas in 1972, as well as the higher-than-average
tripmaking rates in the suburban and rural-urban
fringe areas of the study area. Differences in automobile availability, household size, and household
income explain some of these differences in tripmaking, as shown in Tables 30 through 32.As also
shown in these tables, increases in the number of
automobiles available per household, the number
of persons per household, and the income per
household were found to be correlated with
increases in tripmaking per household on an average weekday.
Vehicle Travel
The 1.16 million person trips attributed to the
study area in 1972 represented 836,500 vehicle
trips by automobile, truck, and taxi. Of these
836,500 trips, about 89 percent were made by
automobiles, about 5 percent were made by liiht
trucks and taxis, and about 6 percent were made
by medium and heavy trucks, as shown in Table 33.
These percentages are very similar to those for
vehicle trips by each of these modes within the
Region in 1972, when 88 percent of all vehicle
trips were made by automobiles, 6 percent were
made by light trucks and taxis, and 6 percent were
made by medium and heavy trucks.
The percentages for vehicle trips made in the
Milwaukee County portion of the study area are
virtually identical to those for the e n t i i study
area. In the Ozaukee County portion, the percentage of total vehicle trips made by light trucks and
taxis was somewhat lower than the corresponding
percentage in both the study area and the Region.

This map shows the variation within the study area in hous9hOld
u i p generation on an averape weekday in 1972. A low tripmaking
rate is evident in the central area of the City of Milwaukee and in
a few menered rural areas. and hinher than aver.@ tripmaking
rater are evident in the suburban and rural-urban fringeareas of the
study area. Differences in automobile availability, household size.
and hourehoid income between these areas explain these diffsren-r
in tripmaking.

Source: SEWRPC.

Table 30
AVERAGE WEEKDAY INTERNAL PERSON TRIPS PER
HOUSEHOLD IN THE REGION BY FAMILY SIZE: 1963 AND 1972
1963
Households
Family
Size

1 .....
2 .... .
3 . ... .
4 . . ...
5 or More

..

..
..
..
..

Region

1972
Person Trips

Number

Percent
of Total

60,000
136,300
87,800
84,000
123,300

12.2
27.7
17.9
17.1
25.1

491,400

100.0

Households

Percent
of Total

Number

Percent
of Total

114,600
685,000
668,400
807.1 00
1,327,900

3.2
19.0
18.6
22.4
36.8

98,700
164,200
92,400
86,600
125,800

17.4
28.9
16.3
15.3
22.1

3,603,000

100.0

567,700

100.0

Number

Person Trips
Number

Percent
of Total

Person Trips
per Household

1963

1972

234,800
903,200
762,100
904,700
1,700,100

5.2
20.1
16.9
20.1
37.7

1.9
5.0
7.6
9.6
10.8

2.4
5.5
8.2
10.4
13.5

4,504,900

100.0

7.3

7.9

Source: SEWRPC.

Table 31
AVERAGE WEEKDAY INTERNAL PERSON TRIPS PER HOUSEHOLD
IN THE REGION BY AUTOMOBILE AVAILABILITY: 1963 AND 1972
1963
Households

1972
Person Trips

Households

Person Trips

p
P

Autos
Available

Number

Percent
of Total

0 .... . ..
1 ... . . . .
2 . . . . . . .
3 or More . .

90,700
284,600
103,000
13,100

18.4
57.9
21 .O
2.7

491,400

100.0

Region

Number

16.8
49.2
28.4
5.6

182,500
1,964,900
1,851,000
506,500

4.1
43.6
41.1
11.2

2.1
7.4
10.9
13.5

1.9
7.0
11.5
16.0

100.0

4,504,900

100.0

7.3

7.9

Number

Percent
of Total

193,900
2,107,800
1,123,900
177,400

5.4
58.5
31.2
4.9

95,600
279,200
161,300
31,600

3,603,000

100.0

567,700

Number

Person Trips
per Household

Percent
of Total

Percent
of Total

1963

1972

Source: SEWRPC.

Table 32
AVERAGE WEEKDAY INTERNAL PERSON TRIPS PER
HOUSEHOLD IN THE REGION BY INCOME GROUP: 1972
~ouseholds~
Income Range

0 to
4,000 to
8,000 to
12,000 to
16,000 to
25,000 or

$

3,999
7,999
11,999
15,999
24,999
More .

.....
.....
.....
.....
.....

.....

....
....
....
....
....
....

Total Reporting Households

.
.

.

.
.
.

Person Trips

Person
Trips per
Household

Number

51,600
67,100
117,300
75,600
60,200
18,200

13.2
17.2
30.1
19.4
15.4
4.7

145,300
384,400
1,043,200
854,700
741.800
252,300

4.2
11.2
30.5
25.0
21.7
7.4

2.8
5.7
8.9
11.3
12.3
13.9

390,000

100.0

3,421,700

100.0

8.8

Number

a~pproximately31 percent of total households did not provide household annual income data.
Source: SEWRPC.

Percent
of Total

Percent
of Total

Table 33
AVERAGE WEEKDAY INTERNAL VEHICLE -rRIPs BY MODE IN THE
NORTHWEST SlDE STUDY AREA A N D THE REGION: 1972
Milwaukee
County Portion

Study Area
Mode

.

Automobile . . . . . . .
Light Truck and Taxi. . .
Medium or Heavy Truck.
Total Vehicle Trips

Number

.
.
.

Percent

Ozaukee
County Portion

Number

Percent

Number

Region
Number

Percent

Percent

745,600
42,700
48,200

89.1
5.1
5.8

684,100
39,800
43,700

89.1
5.7
5.7

61,500
2,900
4,500

89.2
4.2
6.5

2,897,000
200,100
185,200

88.3
6.1
5.6

836,500

100.0

767,600

100.0

68,900

100.0

3,282,300

100.0

Source: SEWRPC.

Trip Purpose
Home-oriented travel within the northwest side
study area accounted for the largest proportion of
total internal person travel on an average weekday,
as shown in Table 34. The importance of the home
as a generator of person trips is apparent, as trips
t o home accounted for over 41 percent of total
person trips in the study area on an average weekday in 1972. As a consequence, trips having either
an origin or a destination at home constituted over
82 percent of total person travel within the study
area in 1972. Home also accounted for about
82 percent of total travel in the Region in 1972.
It is thus apparent that future transportation
facility and service requirements within the study
area must be determined in large measure by the
amount and location of residential development.
Next in importance of trip purpose categories in
both the study area and the Region are trips to
work, which accounted for 17 percent of the total
trips in the study area in 1972, or 196,500 trips on
an average weekday. Like trips t o home, the
relative importance of work trips is about the same
in the study area and the Region. Of the remaining
trip purpose categories, personal business trips
accounted for about 1 4 percent of total study
area tripmaking on an average weekday in 1972;
shopping trips for about 1 2 percent of total
tripmaking; social and recreational trips for about
11 percent of total tripmaking; and trips to attend
school for the remaining 4 percent of total tripmaking. The distribution of regional tripmaking
among these trip purposes was about the same,
as shown in Table 34.
Travel Mode
The opportunity to select a particular mode of
travel, principally automobile or public transit, is
not available to all residents of the study area or
the Region. Many households are located in areas
not served by public transit, and are thus depen-

Table 34
DISTRIBUTION OF AVERAGE WEEKDAY
INTERNAL PERSON TRIPS I N THE REGION
AND THE NORTHWEST SlDE STUDY AREA
BY TRIP PURPOSE A T DESTINATION: 1972
Person Trips
Reglon
T r ~ pPurpose
at D e s t ~ n a t ~ o n

Number

Percent
of Total

Study Area
Number

Percent
of Total

Total

Source: SEWRPC.

dent on the automobile. Many other households
do not have automobiles available because of age,
income, personal disability, or choice, and are thus
dependent almost entirely on public transit.
In 1972 automobile travel on an average weekday
accounted for the vast majority of person trips
attributed to the study area. Automobile driver
trips in the study area accounted for 745,400
person trips, or 64 percent of all trips in 1972;
and automobile passenger trips in the study area
accounted for 311,400 person trips, or 27 percent
of all such trips. As shown in Table 35, the percentages of total regional travel attributed to each
of these modes were virtually identical to those
for the study area. Within the Milwaukee County
portion of the study area, auto driver trips
accounted for 65 percent of all person trips and
auto passenger trips accounted for 27 percent.
Within the Ozaukee County portion of the study
area, auto driver trics accounted for 6 3 percent
of all person trips and auto passenger trips
accounted for 26 percent.

Table 35
AVERAGE WEEKDAY INTERNAL PERSON TRIPS BY MODE I N THE
REGION A N D THE NORTHWEST SIDE STUDY AREA: 1972
Average Weekday Internal Person Trips
Automobile
Driver
Number
of Trips

Area

..... .
.
...

.
Total Study Area .
Milwaukee County Portion.
Ozaukee County Portion
Region

Percent
of Total

Automobile
Passenger
Number
of Trips

Percent
of Total

Transit
Passenger
Number
of Trips

School Bus
Passenger

Percent
of Total

Number
of Trips

Percent
of Total

Total
Number
of Trips

745,437
683,978
61,459

64.4
64.6
62.7

311,406
285,614
25,792

26.9
27.0
26.3

72,104
71,927
177

6.2
6.8
0.2

27,737
17.1 73
10,564

2.4
1.6
10.8

1,156,684
1,058,692
97,992

2,885,270

64.7

1,217,254

27.3

184,651

4.1

170,074

3.8

4,457,249

Source: SEWRPC.

Of the remaining modes, public transit passenger
trips accounted for 6 percent of total travel within
the study area, as compared with 4 percent of
total travel in the Region. Within the Milwaukee
County portion of the study area, where nearly
all transit service in the study area was provided,
7 percent of all travel on an average weekday
was made by public transit. Within the Ozaukee
County portion of the study area, less than 1 percent of all travel was made by public transit. Public
transit utilization, in terms of the percentage which
transit tripmaking comprises of all tripmaking in
parts of the study area, is shown on Map 36. The
greatest concentrations of transit use in 1972 were
located in the southeastern portion of the study
area, where 10 t o 20 percent of all trips were made
using public transit. Transit use declined rapidly
with distance from the southeastern corner of the
study area.
School bus passenger trips accounted for over

2 percent of all trips made within the study area
in 1972, as compared with almost 4 percent of
total regional trips. School bus passenger trip
activity in the Milwaukee County portion of the
study area accounted for 1.6 percent of all trips,
as compared with almost 11 percent of all tripmaking in the Ozaukee County portion of the
study area.
Location of Travel
The amount of travel generated by and attracted
to a given area is largely determined by the
amount, type, and intensity of development in

that area. Map 37 shows the spatial distribution
of travel within the northwest side study area in
1972 on an average weekday. The highest concentration of tripmaking in the study area in 1972
occurred in its major commercial and industrial
parts, and to a lesser extent in its highly developed
residential areas. Significant concentrations of tripmaking, however, are also found in many smaller
communities throughout the study area.
Hourly Patterns of Internal Person Travel
The hourly distribution of person trips in the study
area by trip purpose at destination in 1972 is
shown in Figure 4. This figure is a graphic representation of the changes in the amount of travel
that occur in the study area on an average weekday. The figure indicates a pattern of relative
inactivity in the early morning hours followed by
a sharp peak around 7:00 a.m. as trips to work
and school begin. Trips for shopping, personal,
business, and social-recreational purposes begin
during the early morning hours and continue fairly
steadily until midaftemoon. The afternoon peak
period beginning at 3:00 p.m. is longer and more
sustained than the morning peak hour, and is
characterized predominantly by trips to return
home. The sharp decline in person trip activity
after the afternoon peak is slowed in the early
evening hours, as trips for shopping and socialrecreational purposes reach their maximum hourly
volumes for the day. The hourly distribution of
person travel for the northwest side study area is
quite similar to that for the Region, as shown in
Figure 5.
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Map 36

Map 37

PERCENTAGE TRANSIT TRIPMAKING IN THE
NORTHWEST SIDE STUDY AREA: 1972

AVERAGE WEEKDAY INTERNAL PERSON
TRIP ORIGINS AND DESTINATIONS IN THE
NORTHWEST SlDE STUDY AREA: 1972

This map shows mat percentage of all tripmaking in the study area
that is comprised of public transit utilization. The greatest conssntrationr of high rates of transit ur. in 1972 ware found in the
southeastern portion of the study area, where 10 to 20 percent
of all tripmaking was made using public transit. Transit use war
found t o decline rapidly with dlrtancefrom the sourheartern corner
of the study area.

The highest concentration of tripmaking in the study area in 1972
occurred in the major commercial and industrial areas of the study
area, and t o a ie-r
extant In its highly developed residential areas.
Sionificant concentrations of tripmaking, however, were also found
i n many smaller communities throughout thestudy area.

Source: SEWRPC.

Swree: SEWRPC.

Figure 4
HOURLY VARIATION OF AVERAGE WEEKDAY INTERNAL PERSON TRIPS I N THE
NORTHWESTSIDE STUDY AREA BY TRlP PURPOSE AT DESTINATION: 1972
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Source: SEWRPC.

Figure 5

HOURLY VARIATION OF AVERAGE WEEKDAY INTERNAL PERSON
TRIPS I N THE REGION BY TRlP PURPOSE AT DESTINATION: 1872
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Source: SEWRPC.
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SUMMARY AND CONCLUSIONS
The primary purpose of the Milwaukee Northwest
SideIOzaukee County transportation improvement
study is to find the best means of meeting the
existing and probable future transportation needs
of northwestern Milwaukee County and southern
Ozaukee County in the absence of the Park Freeway-West and the Stadium Freeway-North "gap
closure." The intelligent identification of the existing and probable future transportation problems of
the area, the formulation of alternative means to
resolve these problems, and the selection of the
best means from among the alternatives considered
all require a careful inventory of the transportation
system of the study area and of the factors affecting the utilization of that system. Accordingly, the
first operational step in the northwest side study
was the assembly of pertinent information on existing levels of, and historic trends in, population and
economic activity, land use development, transportation facility capacity and use, and travel habits
and patterns. Similar information was assembled
for the Southeastern Wisconsin Region, because
sound transportation system planning for the study
area must consider the larger socioeconomic unit
of which the northwest side study area is only
a part. The factors which influence land use development, travel habits and patterns, and transportation system utilization in the study area all operate
over the entire seven-county Southeastern Wisconsin Region. The inventory data presented in this
chapter have been collated largely from the comprehensive planning data bank assembled under the
Regional Planning Commission's continuing, comprehensive areawide planning program, and have
been updated as necessary and possible.
The most important and basic findings of the
inventory are the following:

1.The population of the northwest side study
area has been declining since the 1960's. The
population of the area in 1960 was 517,300
people and in 1975 was estimated to be
499,200 people. Over the same period the
population of the Southeastern Wisconsin
Region increased by over 13 percent, from
1,573,600 people in 1960 to 1,788,300
people in 1975. In spite of this long-term
decline in population, the northwest side still
represented a substantial portion of the resident population of the Region in 1975,
accounting for about 28 percent of the popu-

lation of the entire seven-county Region.
The study area comprises 183 square miles,
or 7 percent of the total area of the Region,
and about 58,086 acres of developed urban
land, or 1 8 percent of the total developed
urban land in the Region.
2. The spatial distribution of population in the
northwest side study area, like that in the
Region, has been changing since the 196OYs,
with a diffusion of population into the
outlying portions of the study area. The
Ozaukee County portion of the study area
experienced population increases of over
40 percent from 1960 to 1970, and of over
23 percent from 1970 to 1975. The population of the Milwaukee County portion of
the study area decreased by about 2 percent
from 1960 to 1970 and by over 5 percent
from 1970 to 1975. The Milwaukee County
portion of the study area, however, still
represented over 91 percent of the total
resident population of the study area in
1975. Moreover, not all of the Milwaukee
County portion of the study area has been
experiencing population decline; rather, the
population of the southeastern half of the
Milwaukee County portion of the study area
has generally decreased while the population of the northwestern half has generally
increased. That part of the study area which
experienced the largest absolute and percentage population increase since 1970 is
a large section of the former Town of Granville in the northwestern portion of Milwaukee County.
3. The characteristics of the populations of
the Milwaukee County and Ozaukee County
portions of the study area vary substantially.
In 1970 the median age of the population
in the Milwaukee County portion of the
study area was 28.6 years, compared with
25.7 years in the Ozaukee County portion.
Furthermore, the Milwaukee County portion
had a greater nonwhite composition, 1 9 percent, compared with less than 1 percent in
the Ozaukee County portion, and a smaller
average household size, 3.07 persons, compared with 3.69 persons in the Ozaukee
County portion. Finally, the Milwaukee
County portion had a lower household and
per capita income, $10,400 and $3,400,
respectively, compared with $15,600 and

$4,200, respectively, in the Ozaukee County
portion. Similar differences are exhibited
between the newly developing outlying portions of the Region and its highly developed
portions. Between 1970 and 1975 the age
and household size in the study area declined
while the nonwhite population and actual
personal income increased.
4. Employment opportunities in the study area
in 1975 were estimated at 199,330 jobs, or
about 25 percent of the total jobs available
in the Region. Nearly 94 percent of these
jobs were located in its Milwaukee County
portion. The distribution of jobs in the
study area among major industry groups
was similar to that in the Region as a whole,
with about 33 percent of total study area
jobs being in manufacturing, approximately
1 3 percent being in government services
and education, and 1 8 percent being in private services.
5. Urban development within the study area
increased significantly between 1920 and
1940, and again between 1950 and 1980.
From 1850 to 1950, urban growth within
the study area and the Region occurred in
a fairly compact pattern of concentric rings
of relatively highdensity urban development
located contiguous to, and outward from,
existing urban development. Since 1950, the
character of urban growth in the Region and
the study area has changed to a much more
diffused pattern of development, with predominantly low population densities and
a proliferation of clusters of noncontiguous
urban development. The implication of this
"urban sprawl" pattern of development since
1950 has been a rapid decline in the population density of the developed urban areas of
the Region.
6. Less than 20 percent of the total area of the
Region was devoted t o urban land uses in
1970, while over 47 percent of the study
area was devoted to such uses in that year.
Land use in the Milwaukee County portion
of the study area was nearly 80 percent
urban, while land use in the Ozaukee County
portion was still nearly 80 percent rural.
Three of the Region's 1 2 major commercial
centers are located in the study area, as are
six of the Region's 1 7 major industrial tenters. Of the urban land uses in the study

area, residential land comprised the largest
proportion, 22 percent of the total study
area and 46 percent of the urban land in
the study area; followed by transportation,
communication, and utility land uses, which
comprised 1 5 percent of the total land in the
study area and 32 percent of the urban land
in the study area. Commercial and industrial
land uses comprised only 3 percent of the
total land in the study area and 6 percent of
the urban land in the study area.
7. In 1978 the arterial street system in the
study area comprised about 32 percent of
the study area's total street and highway
system, or 439 miles of 1,396 miles of
streets and highways. In the Region, arterial
street mileage constituted 32 percent, or
3,290 miles, of the total 10,440-mile street
and highway system. Nearly 35 percent of
the study area arterial system was on the
state trunk highway system, 1 6 percent was
on the county trunk highway system, and
49 percent was under the jurisdiction of
cities, villages, and towns. In the Region,
a somewhat larger proportion of the arterial
system was under the jurisdiction of counties, 34 percent; and a smaller proportion,
28 percent, was under the jurisdiction of
cities, villages, and towns. Nearly 94 percent of the arterial system in the study area
was part of a federal aid system, with 7 percent being on the federal aid interstate
system, 20 percent on the federal aid primary
system, 6 1 percent on the federal aid urban
system, and 6 percent on the federal aid
secondary system.
8. Approximately 7.8 million vehicle miles of
travel occurred on the study area arterial
street system on an average weekday in
1978, with over 8 9 percent of this utilization occurring in the Milwaukee County
portion of the study area. Freeways, while
comprising less than 1 2 percent of the study
area arterial street mileage in 1978, carried
approximately 38 percent of the total arterial travel in the study area. Thus, within
the study area on an average weekday in
1978 about 17,800 vehicle miles of travel
occurred per mile of arterial street, with
60,400 vehicle miles per mile of freeway and
12,400 vehicle miles per mile of standard
arterial. Within the Region in 1972, about
6,400 vehicle miles of travel occurred on an

average weekday per mile of arterial street,
with approximately 26,200 vehicle miles of
travel per mile of freeway and 4,600 vehicle
miles of travel per mile of standard arterial.
9. In 1972, 9 percent of the arterial facilities in
the Milwaukee County portion of the study
area were operating over design capacity and
experiencing congestion on an average weekday, and 17 percent were operating at design
capacity. Morning and evening peak-travelsevere in 1978, with approximately 20 percent of the arterial street system operating
over design capacity during morning and
evening peak travel hour, and approximately
1 3 percent operating at design capacity
during the morning and evening peak hours.
Nearly 99 percent of the study area's more
severely congested arterial facilities operating
over design capacity during the morning peak
hour and 98 percent operating over design
capacity during the evening peak hour were
located in its Milwaukee County portion.
10. Within the Milwaukee urbanized area and
the study area, transit service is provided
at three levels: primary, secondary, and tertiary. Primary, or rapid or modified rapid,
service is provided principally by the Milwaukee County Transit System. Four of its
1 0 "Freeway Flyer" routes in the Milwaukee
area provide primary transit service to the
study area. Seven of the 1 3 outlying parkride lots in the Milwaukee area that are
served by Freeway Flyer routes during peak
travel periods are located within or immediately adjacent to the study area. Of the
five secondary, or express, bus routes in the
Milwaukee area, only one operates in the
study area-in its extreme southeastern portion. Tertiary, or local, transit service is provided only within the Milwaukee County
portion of the study area. Thirty-one of the
44 local routes operated in the Milwaukee
area provide service to the study area. About
4,300 of the over 5,100 transit vehicle trips
made in the Milwaukee area on an average
weekday in 1978 were made on these routes.

11.The study area accounted for nearly 26 percent of the 4.5 million internal person trips
made within the Region on an average weekday in 1972. About 92 percent of this trip-

making was attributable to the Milwaukee
County portion of the study area. Automobile travel in the study area accounted for
the majority of this travel, with 64 percent
being attributable to automobile driver trips
and 27 percent to automobile passenger
trips. Public transit passengers accounted for
only about 6 percent of total tripmaking.
However, in the southeastern portion of the
study area, over 1 0 percent of all trips made
were using public transit. In the Region as
a whole, 65 percent of all tripmaking was
by automobile drivers, 27 percent by automobile passengers, and 4 percent by public
transit passengers.
Thus, the northwestern Milwaukee County and
southern Ozaukee County study area represents
a substantial and highly developed part of the
Southeastern Wisconsin Region. Historically, it has
had more severe transportation problems than has
the remainder of the Region. Recent changes in the
land use development of the area would point
toward the continuation of these problems.
Although it includes less than 7 percent of the
total regional land area, the study area in 1975
accounted for 25 percent or more of the Region's
population, households, employment opportunities, major industrial centers, and major retail and
service centers. In 1972 the proportion of arterial
facilities that was congested on an average weekday in the Milwaukee County portion of the study
area, 26 percent, was 50 percent greater than that
for all of Milwaukee County. About 65 percent
of the congested facilities in the Milwaukee County
portion of the study area were operating at design
capacity, and the remaining 35 percent were operating over design capacity. Nearly 65 percent of
all congested arterial facilities in Ozaukee County
were located in the Ozaukee County portion of
the study area in 1972. About 23 percent of the
congested facilities in the Ozaukee County study
area portion were operating over design capacity.
Detailed analyses of morning and evening peaktravel-hour arterial facility use updated to the
year 1978 indicate that congestion in the study
area, particularly its Milwaukee County portion, is
extreme during current peak hours of travel. Over
33 percent of the arterial facilities in the Milwaukee
County portion of the study area were considered
congested during peak hours of travel in 1978,
with over 60 percent of these congested facilities
operating over design capacity. The overwhelming

majority of these congested facilities are located
within the southern two-thirds of the Milwaukee
County portion of the study area. Parts of this
portion of the study area have been losing population since 1970, and in some cases since the
1960's. However, this part of the study area continues to be the highly developed and populated
portion of the Region it historically has been,

and although population in parts of this area has
been significantly decreasing, the number of households has not. Because the remainder of the
study area has shown a rapid rate of population
increase, it may be expected that the transportation problems of northwestern Milwaukee
County and southern Ozaukee County will continue to be severe.
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Chapter IV
EXISTING TRANSPORTATION SYSTEM PROBLEMS AND DEFICIENCIES
INTRODUCTION
This chapter identifies current problems and
deficiencies of the transportation system of the
Milwaukee Northwest SideIOzaukee County transportation improvement study area. The undertaking of the Milwaukee Northwest SideIOzaukee
County transportation improvement study was
prompted by the need to find solutions t o the
existing transportation system problems in the
study area, in view of recent trends in urban
growth into the northern half of this area, and in
view of the deletion of the Park Freeway-West and
the Stadium Freeway-North "gap closure" from
the regional transportation system plan. The
removal of these two facilities from the plan
affected not only the extent to which, and the
means whereby, probable future transportation
needs in the area may be expected to be met, but
also the extent to which and the means whereby
current needs can be met.
The identification of existing transportation
system problems and deficiencies in this chapter
is a particularly important step in the overall study.
The short-range transportation system improvement plans to be prepared under the study are
intended t o alleviate identified existing problems.
The identification of these problems in the study
area was accomplished through a two-stage process
consisting first of a preliminary identification
based upon a quantitative evaluation of the performance of the existing transportation system
against the agreed-upon transportation system
management and development objectives. The
second stage consisted of public review and comment on these problems, a step that involved not
only the advisory committee structure for the
study, but three public informational meetings
held within the study area. These meetings were
supported by the prior preparation and distribution of summaries of the initial identified transportation problems. The public involvement process
resulted in the refinement of the initially identified
problems, and in a final, agreed-upon identification
of the existing transportation system problems of
the study area which could be used with some confidence as a basis for alternative plan preparation.

OBJECTIVE DEFINITION O F STUDY
AREA TRANSPORTATION PROBLEMS
The existing transportation problems of the study
area were first identified objectively by evaluating
the performance of the existing transportation
system of the study area against the agreed-upon
study objectives and supporting standards as set
forth in Chapter I1 of this report. These objectives
and standards, as indicated in Chapter 11, represent
a formal definition of the basic transportation
needs of the study area; therefore, an objective
determination of the degree to which the area's
existing transportation system meets these objectives and standards should indicate the degree t o
which the area's transportation needs are now
being or not being met-the latter indicating the
existence of a system deficiency or problem.
As noted in Chapter I1 of this report, the ability
of the existing transportation system of the study
area t o achieve the agreed-upon objectives can be
determined through the application of the supporting standards to the performance of the existing
system. A number of standards were formulated
for each objective; together, these standards are
intended to encompass all relevant and important
measures for the attainment of each objective, and
therefore should provide a sound means of identifying existing transportation system problems in
the study area.
Deficiencies of the Existing Transportation
System in Serving the and Use pattern of the
Milwaukee Northwest SidefOzaukee Countv Area
The first transportation system management and
development objective formulated under the study
identifies the need for an integrated transportation
system which, through its location, capacity, and
design, will effectively serve the existing land use
pattern of northwestern Milwaukee County and
southern Ozaukee County, promote implementation of the regional land use plan, and meet the
current travel demand generated by that area's
existing land uses. This objective is supported by
two standards-one relating to maximum travel

times between residential areas and major land use
activity centers, and the other relating to overall
accessibility of residential areas to all urban land
use activity.
Accessibility to Major Land Use Activities: The
first standard under this objective specifies that the
transportation system should provide service, both
by public transit and by private automobile, that
will maximize the number of residents within the
urbanized portion of the study area that are within
the specified overall travel times of 40 percent of
the Milwaukee urbanized area's employment
opportunities; three of the Region's major retail
and service centers; one of the Region's major
medical centers, hospitals, and/or medical clinics;
one of the Region's major parks and outdoor
recreation areas; one of the Region's technical or
vocational schools, colleges, or universities; and
one of the Region's scheduled air transport facilities. This standard is intended to measure the level
of travel time accessibility to major land uses
within the urbanized portion of the study area.
The accessibility levels set forth in the standard are
considered essential to the support of the land uses
within the urbanized portion of the study area. It
should be recognized, however, that because of the
population, land use, and tripmaking characteristics, certain of the suggested accessibility levels will
be of greater importance to some portions of the
study area than to others.
The spatial distribution of employment in the
Region is shown on Map 38. Map 39 depicts the
distribution of the major activity centers of the
Region. Both employment and major centers are
concentrated in the highly developed portions of
the Milwaukee urbanized area.
As shown on Map 40, those parts of the urbanized
portion of the study area which meet the highway
accessibility standard for employmentAhat is, are
within 30 minutes travel time by highway of at
least 40 percent of the employment opportunities
in the Milwaukee urbanized area-include all of
Milwaukee County and the southern and eastern
parts of the City of Mequon in Ozaukee County,
representing over 95 percent of the population
of the urbanized portion of the study area (see
Table 36). The percentage of personal employment
opportunities within 30 minutes travel time by
arterial highway rapidly decreases in the northern
extremes of the study area. The City of Cedarburg
and Village of Grafton are within 30 minutes travel
time by highway of between only 1 0 and 20 percent of the urbanized area's employment oppor-

tunities. A major reason for the limited accessibility
to employment in the northern parts of the urbanized portion of the study area is the spatial distribution of employment in the study area and in
the Region. Employment opportunities in the
study area are the most concentrated in and
around the City of Milwaukee central business
district (CBD), as shown on Map 38. Lower densities of employment opportunities are found
throughout the developed portions of the Milwaukee urbanized area and certain outlying
municipalities within the Region, including the
City of Cedarburg and the Village of Grafton in the
study area. However, consideration of accessibility
by transit to employment opportunities in the
study area is limited in this study to employment
opportunities in the Milwaukee urbanized area, the
area t o which transit service in the Milwaukee area
should be logically limited.
As shown on Map 41 and in Table 36, no part of
the urbanized portion of the study area meets the
standard for transit; that is, no part of the area is
within 30 minutes by transit of 40 percent of the
Milwaukee urbanized area's total employment
opportunities. The part of the study area which is
most accessible by transit to employment opportunities is the extreme southeastern portion of the
study area, generally adjacent to the northwest
portion of the Milwaukee central business district.
This area is within 30 minutes travel time by
transit of 30 t o 39 percent of the urbanized area's
employment opportunities. The percentage of
employment opportunities in the study area accessible within 30 minutes by transit decreases rapidly
in outward tiers, with the outer portions of the
study area within the Milwaukee local transit service area and within nearly all of the primary
transit service area being within 30 minutes travel
time by transit of less than 1 0 percent of all Milwaukee urbanized area employment opportunities.
All of the urbanized portion of the study area
meets the highway accessibility standard for major
retail and service centers-namely, that three centers be accessible within 35 minutes travel time
by highway, as shown on Map 42 and in Table 36.
As shown on Map 39, this standard is met in the
urbanized parts of the study area primarily because
three such centers are located within the study area
and two are located immediately adjacent to the
study area.
Only a small part of the study area is within
35 minutes by public transit of three or more
major retail and service centers and, therefore,
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This map shows the spatial distribution within the Region in 1975 of the major land use activity canters, including educational inrtitutions,
scheduled air transportation facilities, retail and service centers, medlcnl centers, and recreational canters. As shown on this map, major activity
centers within the Region were concentrated in the highly developed portions of the Milwaukee urbanized area.

Source: SEWRPC.

92

Map 40

Map 41

ACCESSIBILITY WITHIN THE STUDY AREA TO
MILWAUKEE URBANIZED AREA EMPLOYMENT
OPPORTUNITIES BY HIGHWAY: 1978

ACCESSIBILITY WITHIN THE STUDY AREA TO
MILWAUKEE URBANIZED AREA EMPLOYMENT
OPPORTUNITIES BY TRANSIT: 1978

Those areas of the urbanized portion of the northwest ride r t u d y
area which meet the highway accessibility standard for employmenf-that is, t h o l e areas which are within 30 minutes travel time
by highway of at learr 40 percent of the employment opportunities
i n the Milwaukee urbanized area-included ail of that portion of the
study area w i t h i n Milwaukee Countv and that portion of the study
ares i n the southern and eastern portions of the City of Mequon i n
Ozaukee County. Over 93 percent of the total population of the
sfudv area reOided within the portion of me area meeting this service
standard. The percentage of employment opporfunifies meeting this
standard i9 subrtantisliy lower i n the northern extreme of the s w d y
area. I n the northern portion of the City of Cedarburg and Viilage
of Grafton, the percenfage of employment opportunities within
30 minutes travel time i o limited t o between 10 and 20 percent.

NO part of the urbanized portion of the rtudy area was within
30 minutes by transit of 40 percent of the Milwaukee urbanized
area's total employment opportunities. The part of the rtudy
area which is most ascerrible to employment opportunities b y
n a n l i t is the extreme southeastern portion of me study area.
generally adjacent t o the northwest portion of the Milwaukee
central business district. This area i$within 30 minutes travel
time by public transit of 30 t o 40 percent of the urbanized area's
employment opportunitiea.

Source: SEWRPC.

Source: SEWRPC.

Table 36
ACCESSIBILITY OF THE POPULATION OF THE URBANIZED PORTION OF THE STUDY AREA TO EMPLOYMENT
AND SELECTED MAJOR LAND USE ACTIVITY CENTERS BY ARTERIAL HIGHWAY AND PUBLIC TRANSIT: 1978
Mode

Accessibility of Population
Population of Urbanized Area Within 30 Minutes Travel Time
of 40 Percent of Regional Employment Opportunities . . . .
PercentofUrbanizedArea.. . . . . .
Percent of Milwaukee County Portion
Percent of Ozaukee County Portion .

.......................
.......................

.......................

Population of Urbanized Area Within 35 Minutes Travel Time
of Three or More Major Retail and Service Centers . . . . . .
Percent of Urbanized Area. . . . . . .
Percent of Milwaukee County Portion
Percent of Ozaukee County Portion .

95.0
100.0
28.7

----

20.6
22.2
0.0

...........

489,316

375,218

.......................
.......................
.......................

100.0
100.0
100.0

16.7
82.5
0.0

489,316

260,003

100.0
100.0
100.0

53.1
57.1
0.0

....

489,316

387,220

.......................
.......................
.......................

100.0
100.0
100.0

79.1
85.1
0.0

489,316

63,040

100.0
100.0
100.0

12.9
13.9
0.0

.......................

...........

.......................
.......................
.......................

Population of Urbanized Area Within 60 Minutes Travel Time
of a Scheduled Air Transport Facility. . . . . . . . . . . . . .
Percent of Urbanized Area. . . . . . .
Percent of Milwaukee County Portion
Percent of Ozaukee County Portion .

--

100.0
100.0
100.0

.......................
.......................

Population of Urbanized Area Within 40 Minutes Travel Time of an
Accredited University, College, or County Technical/Vocational School.
Percent of Urbanized Area. . . . . . .
Percent of Milwaukee County Portion
Percent of Ozaukee County Portion .

464,887

101,029

Population of Urbanized Area Within 40 Minutes Travel Time
of a Major Park or Outdoor Recreation Area. . . . . . . . . .
Percent of Urbanized Area . . . . . . .
Percent of Milwaukee County Portion
Percent of Ozaukee County Portion .

...........

Public
Transit

489.3 16

Population of Urbanized Area Within 30 Minutes Travel Time
of a Major Medical Center, Hospital, or Medical Clinic . . . .
Percent of Urbanized Area. . . . . . .
Percent of Milwaukee County Portion
Percent of Ozaukee County Portion .

...........

Arterial
Highway

...........

.......................
.......................
.......................

Source: SEWRPC.

meets this standard (see Map 43). Only 21 percent
of the total study area population resides within
this area, as shown in Table 36. The portion of the
study area meeting the standard is located primarily in the extreme southeastern portion, and in
a small area in the central part of the Milwaukee
County portion. The central part of the Milwaukee
County portion of the study area is situated in
proximity to the three major retail and service
centers within the study area: the Northridge,
Capitol Court, and Mayfair Mall Shopping Centers.
In general, the number of centers accessible within

35 minutes by transit decreases with distance from
the Milwaukee central business district. However,
some areas of the study area, although accessible
within 35 minutes by public transit to only one
retail and service center, are surrounded by areas
accessible by transit to two and even three retail
and service centers within the same travel time,
as shown on Map 42. The only parts of the study
area within the local transit service area which are
not within 35 minutes travel time of even one
center are located at the fringes of that transit service area.

Map 42

Map 43

ACCESSIBILITY WITHIN THE STUDY AREA
TO REGIONAL MAJOR RETAIL AND
SERVICE CENTERS BY HIGHWAY: 1978

ACCESSIBILITY WITHIN THE STUDY AREA
TO REGIONAL MAJOR RETAIL AND SERVICE
CENTERS BY PUBLIC TRANSIT: 1978

The highway asceuibliiw nandsrd for malor retail service centers
within the m d y area-namely,
that three centers be within
36 minute travel time by highway-war met i n 1978 in the entire
urbanized portion of the rtudy area. This standard war met throughout the urbanized portion of the m d y area, i n part, beceus%three
such sewice centers were located within the study area and two
more were located immediately adjacent t o the study ares.

Source: SEWRPC.

The transit acceaibiilw smndsrd for major m a i l and sewice nnmrs
was met within only a small part of the study area i n 1978. I n
8~neraI.this standard was met i n the extreme southeastern portion
of the study area and i n a m a l l ares in the central part of the
Milwaukee Counw portion. Also, the number of centen within
35 minu- by transit decreases with d i a n n n from the Milwaukee
wntrsl burinas district. The parts of the rtudy area within the local
transit service area whish are not within 36 minutes travel time
of wen one center were limited t o t h o u at the outer *ringer of
m a u r v i n area. About 20 percent of the total populetion of the
W d y area resides within the portions of the area meeting this 8ervice %tandad,

Swrca' SEWRPC.

All of the urbanized portion of the study area
meets the standard requiring that a hospital,
major medical center, or medical clinic be within
30 minutes by arterial highway, as shown in
Table 36 and on Map 44. The locations of such
medical facilities in the Region are shown on
Map 39. Nearly all of the urbanized portion of
the study area within the local transit service area
also meets this standard for public transit, representing over 76 percent of the study area urbanized
population. That part of the study area not accessible t o a hospital, major medical center, or medical
clinic within 30 minutes by transit is located in the
fringes of the Milwaukee transit service area, which
require automobile access to primary transit service, and in the extreme northwestern corner of
the local transit service area (see Map 45).

Map 44
ACCESSIBILITY WITHIN THE STUDY AREA TO A
MAJOR MEDICAL FACILITY BY HIGHWAY: 1978

All of the urbanized portion of the study area
meets the standard requiring that a major park or
outdoor recreation area be within 40 minutes
travel time by highway, as shown on Map 46.
Major park and outdoor recreation sites in the
Region are shown on Map 39.Only the eastern half
of the Milwaukee County portion of the study area
within the transit service area meets this standardthat is, is within 40 minutes travel time of a major
park or outdoor recreation site by public transitrepresenting about 53 percent of the population
of the urbanized portion of the study area (see
Table 36 and Map 47).
All of the urbanized portion of the study area was
also found t o be within 40 minutes by highway
of an accredited university, college, or countyoperated technical or vocational school, as shown
on Map 48 and in Table 36. The extent of these
educational facilities in the Region is shown on
Map 39. Most of the urbanized portion of the
study area that is within the Milwaukee local
transit service area is also accessible t o such educational facilities within 40 minutes by public transit,
representing over 79 percent of the total study area
population. Only the northern part of the study
area within the existing Milwaukee transit service
area does not meet this standard for transit; this
area is only provided primary transit service (see
Map 49).

In 1978, all of the urbanized portion of the study ares met the
accesribilitv standard which requires that a hospital, major medical
cenfer, or medical clinic be within 30 minuten travel time by arterial highway.

Source: SEWRPC.

All of the urbanized portion of the study area was
found to be within 60 minutes travel time by highway of General Mitchell Field, the only major
scheduled air transport terminal in the Region,
as shown on Map 50 and in Table 36. Only a very
small portion of the urbanized portion of the study
area, however, is within 60 minutes travel time of
General Mitchell Field by public transit, represent-

ing less than 13 percent of the study area population (see Map 51). The areas meeting the transit
accessibility standard were located exclusively on
the eastern boundary of the study area in the
southern half of the Milwaukee County portion
of the study area. Transit accessibility t o General

Map 45
ACCESSIBILITY WITHIN THE
STUDY AREA TO A MAJOR MEDICAL
FACILITY BY PUBLIC TRANSIT: 1978

I n 1978, nearly all of the urbanized porrion of the otudv area within
the local transit service area met the acsesribiliw standard which
requires that a hospital, major medical center, or medical cllnic
be within 30 minuter travel rime by transit. Thore parts of the
study area n o t meeting this Bccesribiliw standard wore losated i n
the Outer frlnge areas of the Milwaukee transit service area, which
require automobile asserr to primary transit service, and i n the
extreme northwestern corner of the locsl transit service ares. About
75 percent of the total population of the study area resided within
thore portions of the area that met this service rtmdard.

Source: SEWRPC.

ACCESSIBILITY WITHIN THE
STUDY AREA TO A MAJOR PARK OR OUTDOOR
RECREATIONAL AREA BY HIGHWAY: 1978

I n 1978 all of the urbanized portion of the northwest dde r t u d v

area was found t o meet the accessibility standard which requires
that a major park or recreation area be within 40 minutes travel
time b y highway.

Source: SEWRPC,

ACCESSIBILITY WITHIN THE
STUDY AREA TO A MAJOR PARK OR OUTDOOR
RECREATIONAL AREA BY PUBLIC TRANSIT: 1978

ACCESSIBILITY WITHIN THE
STUDY AREA TO A MAJOR EDUCATIONAL
FACILITIES BY HIGHWAY: 1978

I n 1978 only the eastern half of the Milwaukee County portion of
the northwest side study area within the transit service area was
found t o meet the accessibility standard which requires that a major
park O r recreation area be within 40 minutes travel time b y public
transit. About 5 3 percent of the population of the urbanized port i o n of The study area redder within those portions of the area
meeting this service standard.

I n 1978 all of tho urbanized portion of thestudy area war found ro
meet the acserribility standard whish requires that an accredited
university. coilege. 01 county-operated technical or vocational school
be within 40 minuter highway travel time.

Source: SEWRPC.

Sourfe.. SEWRPC.

Map 50

ACCESSIBILITY WITHIN THE
STUDY AREA TO MAJOR EDUCATIONAL
FACILITIES BY PUBLIC TRANSIT: 1978

ACCESSIBILITY WITHIN THE
STUDY AREA TO A SCHEDULED AIR
TRANSPORT TERMINAL BY HIGHWAY: 1978

In 1978 most of the urbanired portion of thenudy area wlthin the
Mllwaukse transit service ares war found t o mset the accerribility
sfandard whish requires that an accredited untverrity, oollege, or
COUntv-Operated technical Or vocational school be within40 minutes
travel time by transit. This accessible area Included over 79 peroent
Of the total study area ~
n . that ort ti on of the rmdv
area
. o.~ u l a t l o Of
.~~~
within the Mllwsukae transit remice ere.. only the northern part
doel not meet this accerribility standard for public transit. Thlr area
Is only served by Drimary public transit service.

I n 1978 all of the urbanized portion of the study ares war found
t o meet the highway accerrlblllty standard for a major commercial
airport-that is was found t o be wlthin 60 minuter travel time by
highway t o General Mitchell Fleld, the only major scheduled air
transport termlnsl in the Resion.

Source: SEWRPC.

Source: SEWRPC.

Mitchell Field is low because the airport is directly
served from the north by only one transit route.
The parts o f the study area meeting the transit
accessibility standard are adjacent or in proximity
to this route.
Map 51

ACCESSIBILITY WITHIN THE
STUDY AREA TO A SCHEDULED AIR TRANSPORT
TERMINAL BY PUBLIC TRANSIT: 1978

Deficiencies o f the Existing

that the relative accessibility provided b; the
transportation system o f northwestern Milwaukee
County and southern Ozaukee County be adjusted
to the adopted regional land use plan, providing
greater relative accessibility t o areas in which
development is to be induced than to areas to be
protected from urban development. In order to
determine the relative accessibility o f the individual parts o f the study area under the existing
transportation system, an index o f accessibility
measuring the ease with which the land use activity
within the Region can presently be reached by
private automobile and public transit from a given
origin was computed for subareas o f the study
area.' As shown on Map 52, accessibility by the
arterial street and highway system is greater in the
more highly developed Milwaukee County portion
o f the study area than in the largely rural Ozaukee
County portion.
1

The accessibility index for any given subarea, i,
within the Region is determined by multiplying
the number of person trips attracted in each other
subarea o f the Region, j, by the friction factor
between zones i and j. These products are summed
to produce a total accessibility index from subarea i to all other subareas. The index may be
defined mathematically as:

Vi=

C

A, (Fij)

J= I

where: V1 = the accessibility index for subarea i.
A . = the trip attractions in subarea j.
= the friction factor for travel between
subareas i and j.
N = the number of subareas in the Region.

d.

I n 1978 only a very m a i l part of the urbanized portion of the
northwest ride study area war found to meet the tranrit accessibility
standard for commercial sirports-that is, war found t o be within
60 minutes travel time by Public transit of General Mitchell Field
Airport. This accessible area encompassed less than 13 percent of
the study area population. The areas meeting the tranrit accer~ibillty
Biandard were located excluPively on the eastern boundary of the
~ t u d yarea in the soufhern half of the Milwaukee County portion.

Source: SEWRPC.

100

The number of person trip attractions in a subarea
quantifies the degree of employment, shopping,
social-recreational, medical, and other land use
activity in a subarea, with a higher number of trip
attractions reflecting a greater amount of land use
activity. The friction factor reflects the ease of
travel between the subareas o f the Region, with
a higher friction factor representing a greater ease
o f travel. The friction factor can be represented
mathematically as the inverse of the door-to-door
travel time between two subareas of the Region,
with the travel time being raised to some power.

ARTERIAL HIGHWAY ACCESSIBILITY TO LAND USE
ACTIVITY WITHIN THE STUDY AREA: 1978

The areas in the study area having the greatest
accessibility by arterial highway are found in the
south-central and western parts of the Milwaukee
County portion of the study area in the Cities of
Milwaukee and Wauwatosa. Accessibility levels by
arterial highway decline from this area to the north
as the study area becomes less urban, and to the
southeast as the intensity of the development of
the study area increases and reaches its peak.
The areas of greatest transit accessibility are scattered throughout the study area (see Map 53).
These areas are generally located near park-ride
lots in the study area sewed by primary transit,
or in the more intensively developed portions of
the study area in which transit routes are closely
spaced, including some diagonal routes. The
remainder of the Milwaukee local transit service
area within the study area has about the same
level of accessibility, which is only slightly lower
than the levels in the areas having the greatest
transit accessibility.

I n 1978 the srterlsl street and highway wswm within the northwest $id. study area wal found to pmvlde a greater degree of
acceorlblllty In the more highly developed Milwaukee County
portion of the study ares than In the largely rural Ozsukee
County portion of the study area. The areas of graatest arterial
highway ~c~esslblllty
In the study area were found in the wuthcentral and w n n r n pans of the Milwaukee County portlon, withln
the Cities of Milwaukee and Weuwstom. Accessibility lwelr by
amrial highway were found to decline to the north es the study
area becomes Ieor urban, and to the wutheest as the intensity of
the development of the study area lnetearer and reacher Its peak.

Source: SEWRPC.

The adopted regional land use plan for the year
2000 for the study area is shown in summary form
on Map 54. Generally, the standard requiring that
the accessibility provided by the existing transportation system be adjusted to the adopted regional
land use plan is met in the Milwaukee County portion of the study area, but not in the Ozaukee
County portion. The plan recommends that the
high-density development within the study area
be located within the area of the study area having
the two highest levels of arterial highway accessibility. An exception is the southeastern corner
of the study area, which is recommended for highdensity development but is provided only the third
highest level of arterial highway accessibility in the
study area, equal to that provided in the most
outlying portion of Milwaukee County, which is
recommended for mediumdensity development.
The southeastern comer of the study area, however, is provided the highest level of transit accessibility in the study area. Generally, transit service
is available only to those parts of the study area
that are recommended for high-density development. However, transit service is also provided to
the southwestern and northeastern p& of the
Milwaukee County portion of the study area--areas
having the highest arterial highway accessibility
levels and recommended generally for mediumdensity development.

Map 53
PUBLIC TRANSIT ACCESSIBILITY TO LAND USE
ACTIVITY WITHIN THE STUDY AREA: 1978

The areas within the northwest side study area that are afforded the
greatest accessibility by the public transit system were found to be
located near park-ride lot* in the study area served by primary
transit, and in those areas of the more intensely developed portionr
of the study area having a close spacing of transit routes, including
some diagonal router. The remainder of the Milwaukee local transit
SBIY~CB ere8 within the rtudy area was found t o have about the same
level of general aeees~ibility. determined t o be jusf lower than the
highest tranrit scsersibility levels in the study area.

Source: SEWRPC.

Within the Ozaukee County portion of the study
area, medium-density development is recommended
in the plan generally in and around the Villages of
Grafton, Thiensville, and Saukville, and the City of
Cedarburg, as well as between the Village of Thiensville and the Milwaukee/Ozaukee County line in
the City of Mequon. Low-density development is
recommended principally in the eastern half of
the City of Mequon, and to a much lesser extent
throughout the remainder of the City of Mequon
and the Towns of Cedarburg and Grafton. The
level of accessibility by arterial highway in the
Ozaukee County portion of the study area, however, generally decreases with distance from the
Milwaukee/Ozaukee County line, although the
accessibility level in the eastern half of the study
area is, in certain areas, higher than in the western
half. As a consequence, the medium-density development recommended in the Ozaukee County
portion of the study area is currently provided
with a much lower accessibility than is mediumdensity development in the Milwaukee County
study area portion. Furthermore, areas in Ozaukee
County that are located around the areas recommended for medium-density development and that
are recommended for only scattered suburbandensity development or for protection from development are generally provided the same level of
accessibility by the current transportation system
as the areas recommended for medium-density
development. An exception is the area including
and surrounding the Cedarburg Bog, where protection from development is recommended in the
adopted land use plan, and where highway accessibility is the lowest in the study area.
Summary and Conclusions: The first transportation system management and development objective formulated under the study sets forth the need
for a transportation system that will serve the
existing land uses of the study area, and promote
the implementation of the adopted regional land
use plan for the study area. A major deficiency of
the existing study area transportation system with
respect to the attainment of this objective bas been
identified: the inadequate level of accessibility provided by its public transit component to major
land use activities. Only in small parts of the
urbanized portion of the study area, which represent only portions of the existing local transit
service area in the study area, does the existing
public transit system provide the suggested accessibility t o major retail and service centers, outdoor
park and recreation areas, and a scheduled air
transport facility. No part of the study area is

Map 54
ADOPTED REGIONAL LAND USE PLAN FOR SOUTHEASTERN WISCONSIN: 2000
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The adopted regional land use plan for the year 201Xenvision%convening a b u t 113 squam miles of land from run1 to urban ure over the
period of 1970 to 2000 to aceommodate the forecast 480,GWgsrron increase in the rsgipnsi population expected owr thi. 309-r wricd.
The degree of centralization of the rscommsndsd plan is indicated by the fact that ovor 60 percent of all new urban residential land and a b u t
49 percent of the incremental resident population would b. louted within 20 miter of the cenml burlnaudirtrict of the City of Milwaukee.
Generally. the standard requiring that the general eccemibility provided by the existing transportation ryrtern should be adjusted t o the adopted
regional land use plsn war found to have been met in the Milwaukee Countv portion of the study area, but not in tha Ozsukee County Portion
of the study eras.
Sourn: SEWRPC.

accessible by public transit within the specified
30 minutes travel time to 40 percent of the Milwaukee urbanized area's employment opportunities. This deficiency may be expected to become
even more important if motor fuel costs and availability problems are exacerbated, as may also
be expected.
Problems were also identified with respect t o the
conformance of the accessibility provided by the
existing transportation system with the intensity
of development recommended under the adopted
regional land use plan. The southeastern portion of
the study area, which currently is, and is recommended t o continue to remain, in high-density
development, is now provided with a lower level of
overall highway accessibility than the areas recommended for high-density development, and with
a level that is equal to that currently provided to
the outlying portions of the Milwaukee County
part of the study area, which are recommended
for medium- or low-density development. In the
Ozaukee portion of the study area, the relative
level of highway accessibility currently provided to
areas recommended for medium-density development is generally the same as that provided to areas
to be protected from development.
Deficiencies of the Existing- Trans~ortation
System in Terms of Cost and Energy Use
The second transportation systems management
and development bbjective formulated under the
study identifies the need for a transportation
system which is economical and efficient, satisfying all other objectives at the least possible cost.
This objective is supported by four standards. The
first requires that total transportation system
operating and capital costs be minimized. The
second requires that the direct benefits of transportation improvements exceed direct costs. The
third stipulates that full utilization of existing
transportation facilities should be made through
low- and noncapital intensive actions before
capital-intensive measures are proposed as transportation alternatives. The fourth standard specifies
that energy use in the operation of the transportation system should be minimized. Only two of
these standards, the first and last, are appropriate
in a limited manner for identifying deficiencies in
the existing transportation system with respect to
attaining this objective.
System Operating and Capital Costs: The first
standard requires that the sum of transportation
system operating and capital investment- costs be

minimized. However, whether this sum is now
being minimized in the study area can be determined only if alternative transportation system
plans are designed and then evaluated with respect
to cost. Therefore, whether this standard is being
met cannot be determined on the basis of the
existing problem identification. Instead, the
manner in which transportation system operating
costs vary within the Region and the study area
will be determined. Average operating costs per
mile and per trip t o the user of the arterial street
system and transit system are shown on Maps 55,
56, 57, and 58, respectively. Arterial street system
user costs have been defined to include "out-ofpocket" costs of automobile operation, principally
motor fuel, and costs associated with time spent
in t r a ~ e l .Map
~ 55, which illustrates user costs on
a per-mile basis, can be interpreted as indicating
largely an average travel speed for parts of the
study area, because the basic operating cost components are travel time converted t o dollars
through an average value of time estimated at
$4.00 per hour,3 and out-of-pocket costs which,
because they consist largely of motor fuel consumption, are also a function of travel speed. As
shown on Map 55, arterial street system user costs
per mile are highest in the southeastern portion of
the study area. This difference in arterial user costs

20ut-of-pocket costs of automobile operation as
perceived by the automobile user are defined to
include all motor fuel costs, all parking costs at
trip destination, and only a small percentage o f
other costs including purchase, routine and major
maintenance, and insurance. Total costs of highway trips originating in a given zone t o all other
zones in the southeastern Wisconsin Region are
a function o f :
(travel time x time cost) + (trip distance x out-ofpocket cost).
3 ~ h evalue o f time used to identify the average
cost o f travel differences between subareas o f the
study area is $4.00 per hour, the average hourly
manufacturing employee wage in the Region in
1970. It is recognized that such an average wage
is an approximation o f the value of time, but it
should be noted that it is used in a comparative
manner, allowing the combination of time and outof-pocket costs. Consequently, the relative variation in total transportation system user operating
costs is properly illustrated for the various parts o f
the study area.

USER COSTS PER MILE OF THE
ARTERIAL STREET AND HIGHWAY
SYSTEM WITHIN THE STUDY AREA
ON AN AVERAGE WEEKDAY: 1978

Arterial street system user costs per mile were found t o be highest
i n the southeastern portion of the northwest side study area. being
UP to 170 Percent higher than costs i n the rest of the study area.
This difference i n arterial user costs can be attributed to lower
operating speeds and consequent shorter operatino times on arterial
facilities in this partion of the study ares.

USER COSTS PER TRIP ON THE ARTERIAL
STREET AND HIGHWAY SYSTEM WITHIN THE
STUDY AREA ON AN AVERAGE WEEKDAY: 1978

costs-ranging u p t o 500 percent,-are due L1 part t o the longer
home-bared shopping and home-b ed work trjAs,arrociated w i t h
the regionally oriented MATC-Me uon and N a t h r i d p e centers.
and t o the shorter or community-d~ientsdhome-bared work and
shoppine rripr asociated wizh the Ce.!arburg and Grafton areas and
the N. 76th Street and N. 43rd Street c',rridon.

k,

Sourcer SEWRPC,

Source: SEWRPC.
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Map 57

Map 58

USER COSTS PER MILE ON THE
PUBLIC TRANSIT SYSTEM WITHIN THE
STUDY AREA ON AN AVERAGE WEEKDAY: 1978

USER COSTS PER TRIP ON THE PUBLIC
TRANSIT SYSTEM WITHIN THE STUDY AREA
ON AN AVERAGE WEEKDAY: 1978

Transit user sorrr per mile were found t o be highest in the wutheastern corner of the rtudy area in 1978-being up t o 300 percent
higher than in the rest of the study area-and generally were found
t o decrease uniformly with distance from the most intensely
developed urban portion of the rtudy area. Higher transit user costs
per mile in the routheatartern portion of the study area con be
attributed t o lower motor bus ~peratingspeeds In this Intensely
developed area. *honer lengths of trips made on public transit which
make the fixed transit fare a larger factor i n the per mile con, and
the predominant use of iooal transit prvise in this part Of the rtudy
area. The lowest transit user cost per mlle was found i n the northern
fringe of that part of the study area within the Milwaukee iranrit
mrvice area, where only primary public trsnsit service is Provided.

Average public trsnsit uRr coat. Per trip wwe found t o be highest

Source: SEWRPc.

in the outer fringes of the Milwaukee translt wrvlce ares i n 1978ranging up t o 150 Percent of the costs In the rest of the study areaand were progresively lower with decreating distance to the
southeastern portion of the study area, with the exoeptlan of an
elongated area of less costly travel northward from the central
c i w area along the N. 60th and N. 43rd S t r m conidon t o the
Milwaukee/Ozaukee County Ilne. This pattern of per trlp corn can
be attributed t o lonser travel times per trlp i n those areas where
transit servlce is lets available, and t o the predominance of ionwr
trips i n these outlying areal.

Source: SEWRPC,

may be attributed to the lower operating speeds
and consequent shorter operating times on arterial
facilities in this portion of the study area. Map 56
indicates these same user operating costa on a pertrip basis. This map represents the average cost
per trip of all person trips originating from a given
zone in the study area to a l l other zones in the
Region. As shown on Map 56, arterial street system
user costs per trip are highest in small areas centered on the Milwaukee Area Technical College
(MATC)--Mequon and on Northridge Shopping
Center; and are lowest in areas along the N. 76th
Street and N. 43rd Street corridors and in the
Cedarburg/Grafton area. These differences in costs
are due in part to the longer home-based shopping
and home-based work ~ p associated
s
with the
regionally oriented MATC and Northridge Shopping Center, and to the shorter, more communityoriented home-based work and shopping trips
associated with the Cedarburg/Grafton area and
the N. 76th Street and N. 43rd Street comdors.
Public transit system user costs consist of the
transit fare and the c6sts associated with the time
spent tra~eling.~
The average user cost per transit
trip per mile and per transit trip are shown on
Maps 57 and 58, respectively. The average user cost
per mile shown on Map 57 reflects the same general pattern as arterial highway user costs per mile.
Transit user costs per mile are highest in the southeastern comer of the study area and generally
decrease uniformly with distance from this most
intensively developed part of the study area. The
higher transit user costs in the southeastern portion
of the study area may be attributed to the lower
motor bus operating speeds in this area, the shorter
lengths of trips made on transit, which make the
fixed transit fare a larger factor in the per-mile
costs, and the predominant use of local transit
service in this part of the study area. The lowest
transit user cost per mile is found in the northern

fringe of that part of the study area within the
Milwaukee transit service area, where only primary
transit service is provided.
As shown on Map 58, average transit user costs per
trip are highest in the outer fringes of the Milwaukee transit service area, and are progressively
lower with increasing distance to the southeastern
portion of the study area, with the exception of an
area of less costly travel northward to the county
line along the N. 60th and N. 43rd Street corridors
in northern Milwaukee County. This pattern may
be attributed to longer overall travel times per
trip in those areas where service is more sporadic
and more widely spaced, as well as to longer
trips and more out-of-vehicle time in these outlying areas.

Energy Use: The fourth standard under this objec€ive requires that the amount of energy utilized in
operating the transportation system, particularly
petroleum-based motor fuels, be minimized. Unless
alternative transportation system plans for the
northwest side study area are designed and tested
with respect to energy use, a determination as to
attainment of this standard cannot be made. For
the purpose of identifying energy use problems of
the existing transportation system, however, it is
important to identify those arterial facilities whose
current utilization and operating speeds on an average weekday do not permit efficient motor vehicle
operation. Figure 6 illustrates average fuel conFigure 6

MOTOR FUEL CONSUMPTION RATES BY
TYPE OF VEHICLE AND OPERATING SPEED

4~pecifically, transit system of user costs are
defined as:
(transit fare)

I'

+ (transit travel time x cost of time)

where: transit fare is calculated on an exact fare
matrix, with fare equal to $0.50plus appropriate zone charges, and
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U.S. Department of Transportation, TransportationSystem
Man-ent
State of the Art, February 1977.

sumption rates as a function of operating speed for
automobile and light and heavy truck operation on
freeway and standard arterial facilities. The most
inefficient range of fuel consumption rates for all
vehicle types considered together would appear t o
occur with operating speeds of less than 30 miles
per hour (rnph).
About 30 percent of the study area's arterial
streets and highways, or 132 miles, had operating
speeds of less than 30 rnph on an average weekday
in 1978, as shown on Map 59 and in Table 37.
These arterial facilities were principally located in
the Milwaukee County portion of the study area,
in which they represented about 41 percent of the
arterial streets and highways. These lower-speed
arterial facilities were concentrated in the southeastern and central parts of the Milwaukee County
portion of the study area. Only in the developed
parts of the villages and cities of Ozaukee County
did arterial facilities have operating speeds below
30 mph.
Summary and Conclusions: Because alternative
transportation plans have not been designed and
tested, it cannot be determined whether the existing transportation system in the study area is
economical and efficient, satisfying all other objectives at the lowest cost and with a minimum
amount of energy use. However, it is apparent that
both operating costs t o the user of the transportation system and energy utilization on the arterial
street and highway system vary widely within the
study area. The highest operating costs for both
arterial street and public transit systems, and the
highest rates of energy use, are currently found in
the intensively developed southeastern portion of
the study area.

Deficiencies of the Existing- Transportation
Svstem in Providing a Balanced Svstem
at an Adequate Level of Service
The third transportation systems management and
development objective formulated under the study
specifies the need for the achievement of a flexible,
balanced transportation system which provides the
appropriate types of transportation needed by all
residents of the northwestern portion of Milwaukee County and southern Ozaukee County at
an adequate level of service. This objective is supported by 13 standards, all but the first of which
are related to public transit service.
Arterial Street Spacing: The first standard under
the objective suggests that arterial streets and highways in the study area be provided at intervals of
no more than one-half mile in each direction in
urban high-density areas, at intervals of no more
than one mile in each direction in urban mediumdensity areas, and at intervals of no more than two
miles in urban low-density areas, suburbandensity
areas, and rural areas. The intent of this standard is
two-fold. First, the standard recognizes that arterial
streets should bound, and not penetrate, residential
neighborhoods. Arterial streets should be spaced at
the specified intervals for the various densities of
development in order that the related residential
units will be of sufficient size to support certain
facilities, such as neighborhood parks, elementary
schools, and community and commercial facilities
necessary to support the day-to-day life of the
family in proximity to its place of residence. The
other reason for this standard is that residential
development generates travel demand; to adequately meet that demand on adjacent arterial
facilities and to assure that internal local streets of
the residential unit are not being used by through

Table 37
ARTERIAL STREETS AND HIGHWAYS WITHIN THE STUDY AREA WITH AVERAGE WEEKDAY OPERATING
SPEEDS PRECLUDING MOTOR FUEL CONSUMPTION-EFFICIENT MOTOR VEHICLE OPERATION: 1978

Subarea
Milwaukee County
Portion . . . . .
Ozaukee County
....
Portion

Percent

Number of Miles
Under 30 mph

Percent

Number of Miles
Under 30 mph

Percent

112.3

47.0

112.3

41 .O

19.3

12.9

19.3

11.7

131.6

30.0

131.6

30.0

..

--

--

..

..

---

---

Source: SEWRPC.
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WITH AVERAGE WEEKDAY OPERATING
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VEHICLE OPERATION: 1978
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1978 about 132 miles, or about 30 percent, of the arterial streets
d highways of the P u d v area were found t o display average
erating speeds of less than 30 miles per hour on an average week.
y, thus p r e ~ I u d i n g energy-efficient operation. Them arterial
iiitiev were princioaliy losated in the Milwaukee County portion
the study area, where they represented about 41 percent of the
tai arterial street and highway system. Arterial facilities w i t h
centrated i n the SouthesPtern and central parts of the Milwaukee
County portionof the study area. Only in the most highly developed
portions of the cities and villages within the Ozaukes County
portion of the study area did any arterial facilities display operating
speeds below 30 milea per hour.

Source: SEWRPC.

traffic generated from within or outside the residential unit, a maximum desirable spacing of
arterial facilities must be observed.
The majority of the area within the study area
meets this arterial street spacing standard, as shown
on Map 60. The majority of the population of the
study area, 73 percent, or 362,200 people, resides
within the areas meeting the standard. Those parts
of the Milwaukee County portion of the study area
which do not meet the standard are all within the
City of Milwaukee and comprise areas of highdensity residential development where one-half
mile spacing of arterial streets is suggested. The
largest part of this area not meeting the standard is
in the south-central part of the Milwaukee County
portion of the study area. Arterials in a northsouth direction in this area, namely 43rd, 60th,
76th, and 92nd Streets, are spaced at one-mile
intervals. The presence of diagonal arterial streets
in this area, however, does reduce somewhat the
need for one-half-mile spacing of arterial facilities.
In the Ozaukee County portion of the study
area, there are two large areas which do not meet
this standard-one in the north comer of the City
of Mequon; and the other in the northeast part of
the Town of Grafton, northwest part of the Town
of Cedarburg, and southeast part of the Town of
Saukville. Both have a mixture of urban low- and
suburban-density development and rural development, all of which require two-mile spacing of arterial facilities in each direction.
Primary and Secondary Public Transit Service Provision: The second standard under the objective
specifies that primary and secondary public transit
routes in the study area should connect and serve
areas of concentrated land use activities, including
major retail and service centers; major industrial
centers; major medical centers, hospitals, and/or
medical clinics; major parks and outdoor recreational areas; major educational institutions, including accredited universities, colleges, and county
technical or vocational schools; scheduled air transport facilities; and highdensity residential areas.
Primary and secondary transit routes should be
provided to serve such centers of concentrated
land use activities, because these centers are the
larger, more intense generators of travel in the
area. Rapid or express public transit can provide
system capacity to efficiently and attractively
accommodate travel to and from these highdensity
areas, alleviating peak loadings on arterial highway facilities.

Important to the consideration of the extent to
which this standard is now being met is a detailed
understanding of the extent and characteristics
of primary and secondary transit service within the
study area. As summarized in Chapter I11 of this
report, primary transit service within the study
area is provided by four motor bus routes operating in mixed traffic on freeways. These routes are
designed to transport people between outlying
suburban park-ride lots and the Milwaukee central
business district. As shown on Map 61, three of the
four routes in the study area make stops along
arterial streets or at a number of park-ride lots
before entering the line-haul portion of their trip
via the freeway system. Two of the routes have
feeder route extensions of the primary transit
service, on which they pick up and drop off passengers. Two of the routes operate along arterial
streets directly between a park-ride lot and the
freeway they use, and pick up and drop off passengers along those streets. These parts of the primary transit routes in the study area will be
considered in this standard as part of the primary
transit system because the level of service provided
in these parts of the primary transit routes is, if not
primary service, then express or secondary service,
and a difference between express and primary service is not made in this planning standard.
With one exception, all four routes operate only
during weekday morning and afternoon peak travel
periods. All routes carry revenue passengers, both
with and against the direction of peak-period travel,
thus serving travel from outlying areas to the CBD,
and from the CBD to outlying areas during all
hours of operation. Hourly midday service is provided during weekdays only between the Milwaukee CBD and two of the seven park-ride lots
in the study area. In addition, not all vehicle trips
on the routes operate over the entire length of the
route. Therefore, it is important to recognize in the
consideration of this standard that primary transit
service connects and serves major land use activities, and that the current "Freeway Flyer" service
has limited hours and frequency of operation and
makes limited stops.
Secondary or express transit service within the
study area is limited to a single route. This service
is provided along a local transit route only during
weekday peak travel periods and only in the peak
travel direction. Thus, during weekend or off-peak
travel periods of the weekday, the primary and
secondary transit system in the study area does not

Map 60

PARTS O F THE STUDY AREA N O T
MEETING SUGGESTED ARTERiAL
STREET SPACING STANDARDS
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Most of the northwest side study area meets the arterial street
spacin~Btsndaldbthst is. arterial streets and hiehways are provided
at intervals Of no more than one-half mlle In each direction In urban
Wigh-deneity areas, at intervals of no more than one mils in eesh
direction in urben mediumdenrity areas, and at Intervals o f n o more
than two miles in each direction in urban low-density areas, suburban density areas, and rural areas. Those perm of tho Mllwsukee
County portion of the study area found n b t m meat this standard
In 1978 were all within the City of Milwaukee and were located i n
areal Of high-density residential development ooncentramd in the
80~th-~entraI
part of this portion. I n the Ozaukw County portion
Of the study area, two iarge areas were found not to meet this
srandard. one i n the northernmout section of the City of Maquon
and the other in that contiguous eree centered on th. northeast
Part 01 the Town of Grafton, the northwest part of the Town of
Cedarburp, and the l o u t h m t Dart of the Town of Saukvllle.
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Source: SEWRPC.

Map 61
PRIMARY AND SECONDARY
TRANSIT ROUTES I N THE
STUDY AREA: I979
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provide the degree of service between major land
use activities required t o meet this standard. The
following discussion, therefore, will focus on the
degree to which this standard is met during weekday peak travel periods.
Three major retail and service centers are located
within the study area: the Capitol Court, Mayfair
Mall, and Northridge Shopping Centers. As shown
on Map 62, only the Capitol Court Shopping Center
is not considered to be served by primary or secondary public transit, because it is not within
a one-half-mile walking distance of a primary or
secondary transit stop.
There are six major industrial areas located within
the study area, as shown on Map 63. These include
Wauwatosa (part), Milwaukee Menomonee Valley
West (part), Milwaukee Menomonee Valley East
(part), Milwaukee North, Milwaukee Glendale
(part), and West Allis West (part). The southern
half of the Wauwatosa industrial area and the
northern fringe of the Milwaukee North industrial
area are served by primary transit. Parts of the
Menomonee Valley East and the Menomonee
Valley West industrial areas are within or adjacent
to the secondary transit service area in the study
area. The Milwaukee Glendale and West Allis
West industrial areas are not connected and served
by primary or secondary public transit.
There are 11 major medical centers, hospitals, or
medical clinics located within the study area. Ten
are hospitals: St. Michael, Northwest General,
St. Joseph's, St. Camillus and Lakeview, Milwaukee
Psychiatric, Lutheran Mount Sinai Medical Center,
Deaconess, Children's, Family, and Misericordia
Hospitals. The Milwaukee County Medical Complex is also located within the study area. As
shown on Map 64, four of the hospitals are not
served by primary or secondary public transit:
Northwest General, St. Joseph's, St. Camillus and
Lakeview, and Milwaukee Psychiatric Hospitals.
The County Medical Complex is also not served by
primary or secondary transit.
Four major park and outdoor recreational areas
are located within the study area-Brown Deer,
Dretzka, Lincoln, and Mee-Kwon parks-as shown
on Map 65. All four are public multi-use parks, and
all are within the Milwaukee County portion of
the study area except Mee-Kwon Park, which is
located in the urbanized part of the Ozaukee
County portion of the study area. Brown Deer
Park is the only one of these parks now served by
either primary or secondary transit.

Three major education facilities--either countyoperated technical or vocational schools, accredited
four-year colleges, or universities-existed within
the study area in 1975 (see Map 66). One is Marquette University, which is located in the extreme
southeastern corner of the study area adjacent to
downtown Milwaukee, and which is served by both
primary and secondary service. Another is Mount
Mary College, which is served by primary transit
service only. Only the North Campus of the Milwaukee Area Technical College, located between
the Village of Thiensville and the City of Cedarburg in the Ozaukee County portion of the study
area, is not served by primary or secondary transit.
There are no scheduled air transportation terminals in the study area, and the closest t o the
study area is General Mitchell Field, t o which there
is no primary or secondary public transit from the
study area.
A significant amount of high-density residential
development within the study area is not served
by primary or express transit service, as shown on
Map 67. It should be noted that because this element of the standard involves place of residence,
the transit service area for primary service parkride lots is defined by the standard as a three-mile
driving distance. The unserved high-density residential development within the study area is in
the southeastern corner of the study area and in
a corridor connected to and situated northwest of
this unserved area.
Local Transit Route Spacing: The third standard
under the objective requires that local public
transit service have route spacings not exceeding
one mile in lowdensity areas, and one-half mile
in medium-density and highdensity areas. As
shown on Map 68, much of the high-, medium-,
and low-density development in the urbanized
portion of the study area does not meet this route
spacing standard; however, that portion of the
study area north of Good Hope Road is generally
of noncontiguous residential development and
should not be considered as being required to meet
this standard. Of that portion of the study area
south of Good Hope Road, most of the development is of medium or high density except at the
northern fringe of the study area, where lowdensity development is predominant. Very little of
the low-density development can be considered t o
be served by one-mile transit route spacing, even
when the special characteristics of an area are
taken into account, such as large amounts of

Map 62
REGIONAL RETAIL AND SERVICE CENTERS
WITHIN THE STUDY AREA NOTSERVED BY
PRIMARY OR SECONDARY PUBLIC TRANSIT
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Three malor retail and remice centers are located within the northwest side study ares: the Capitol Court, Mayfair, and Northridge
Shopping Centers. Only the Capitol Court ShoDPino Center is not
Fonsidered t o be sewed by primary or recondary public transit
bsoaure it is not within one-half mile walking distance of a primary
or secondary transit stop.

Source: SEWRPC.

Map 63
REGIONAL INDUSTRIAL AREAS
WITHIN THE STUDY AREA NOT SERVED BY
PRIMARY OR SECONDARY PUBLIC TRANSIT
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There are sin major industrial areas locared w i t h l n the northwest
side study area. These include P a m of the Wauwatos, Milwaukee
Glendale. Milwaukee Menomonee Valley-West, Milwaukee Menoonee Valley-Eest, and West Allir.Wert areas, and all of the
ilwa~kee.North area. The southern half of the Wauwatooa indue,
.,trial area and the northern frlnpe of the Milwaukee-North mnter are
served b y Primary transit. Parts of the Menomonee Valley-East and
-West and the Milwaukee-Near N o r t h industrial areas are within or
adjacent t o the soondary tranrit service ares i n the study ares. The
Milwaukee Glendaie industrial area is neither connected t o nor
served b y Primary or secondary public transit.

Map 64
MAJOR MEDICAL CENTERS, HOSPITALS,
AND MEDICAL CLINICS WITHIN THE
STUDY AREA NOT SERVED BY PRIMARY
OR SECONDARY PUBLIC TRANSIT
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There were 11 maj&fnsdicsl centers, hospitals, or msdic.1 clinics
located within the northwest ride study area in 1975: St. Mlchaela.
Northwebt General. St. Jo.eph's. St. Camillur and Lakeview. Milwaukee Psychiatric. Lutheran, Mount Sinai Medical Center. Deaconerr. Children's, Famiiy, and Mirerisordia Hospitals, and the
Milwaukee County Medical Complex. Only four of there 11 medical
facilities Were n o t served b y primary or secondary public transit:
Northwest General. St. Joseph's. St. Camillur and Lakeview, and
Milwaukee Psychiatric Horpitalr. Even the hnilwaukee County
Medical Complex war n o t served b y primary or recondory transit.
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STUDY NOT SERVED BY PRIMARY
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four major parks and recreational areas mrved by either primary or
seoondary transit.

Map 66
ACCREDITED UNIVERSITIES, COLLEGES,
AND COUNTY-OPERATED TECHNICAL
AND VOCATIONAL SCHOOLS IN THE
STUDY AREA NOT SERVED BY PRIMARY
OR SECONDARY PUBLIC TRANSIT
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Three malor educstionsi faciiitisr-county-operated technical or
vocational ~ h o o i s ,accredited four-year c o i l e w ~ ,o r ~ n i ~ e r s l t i ~ ~ were found t o be located wlthin the northwest ride study ares:
Merquette Univerritv, Mount Mary College, and MATC-Mequon.
Of the three major facilities, only the North Campus of the Miiwaukee Area Technical College. located between the Village of
Thisnwiils and the Citv of Cedarburg in the Ozaukee County
portlon of the a u d v area. war n o t served by primary or resondory tronrit.
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Map 67

AREAS OF HIGH-DENSITY RESIDENTIAL
DEVELOPMENT I N THE STUDY AREA
NOT SERVED BY PRIMARY OR
SECONDARY PUBLIC TRANSIT
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A significant amount of high-density residential development within

the study area is n o t served b y primary O r secondary public rranoit
service. That high-density residential development within the rtudy
I. area found nor t o be served-totaling over 10 percent of the
developed portion of the study area and comprising about 22 per.
cent of t h e resident population of the rtudy area-war located i n
the southeastern corner of the rtudy ares and in the corridor connected to and situated northwest of this unrorved area i n the
Milwaukee County portion of the rtudy area.

Source: SEWRPC.

Map 68
AREAS OF HIGH-. MEDIUM-, AND LOW-DENSITY
RESIDENTIAL DEVELOPMENT I N THE STUDY AREA
NOT MEETING SUGGESTED TERTIARY PUBLIC
TRANSIT ROUTE SPACING STANDARDS: 1978

nonresidential land use in or near an area or the
presence of physical barriers which block logical
route extensions or additions.
The one-half-mile transit route spacing standard is
met in only three limited corridors within the
contiguous high- and medium-density residential
development located in the southern part of the
Milwaukee County portion of the study area. One
such corridor is located along 35th Street from
Silver Spring Drive to the East-West Freeway
(IH 94). Of the other two, one is located south
of Wisconsin Avenue from 68th Street to 27th
Street, and the other is located along 12th Street
from Burleigh Street to the East-West Freeway
(IH 94). The majority of this medium- and highdensity development does not meet this one-halfmile spacing standard because arterial streets, and
consequently transit routes in the north-south
direction in this area, are generally spaced one mile
apart, beginning with Mayfair Road and 107th
Street, and including 92nd Street, 76th Street,
60th Street, and 43rd Street. Between 43rd Street
and 27th Street, one-half-mile spacing is provided
at 35th Street, but one-mile spacing is again provided between 27th Street and 12th Street.

Much of the high-, medium., and low-density development in the
urbanized portion of the northweor side study ares does not meer
thar route $Pacing standard which opecifier that local public transit
service should have route spacings nor exceeding one mile in lowdensity areas and one-half mile in medium-density and high-density
areas. The principal reason that the majority of the medium- and
high-density development doer not meer this one-half mile spacing
standard is that the north-aourh arrerial rrraetr in the routhorn
Milwaukee County portion of the study area-including N. 107th
Street. N. 9 2 n d Streef, N. 76th Street, N. 60rh Street, and N. 43rd
Streer-are generally spaced one mile apart, and thus the transit
routes which must operate over these street9 are spaced one mile
apart. Between 43rd Street and 27th Street, one-half mile spacing
is provided a t 35th Srreef, b u t one-mile spacing is again found
between 27th Street and 12th Street.

Source: SEWRPC.

Public Transit Route Alignment: The fourth stanhard under the objective specifies that public
transit routes be dlrect in alignment with a minimum number of turning movements. A directly
aligned transit route does not include circuitous
paths or loops. Circuitous paths or loops are generally inefficient in serving travel on the route. As
shown on Map 69, within the study area there are
five routes, not including school-day-only routes,
which possess at least one of these two characteristicsi.e., circuitous or loop routing. (Such schooloriented routes by design include circuitous paths
or loops for the collection and distribution of
students and delivery of the students to their
school.) Three of the five standard local service
routes have segments with circuitous paths: Routes
31 and 82 and part of Route 10. The extent of
such paths on these routes, however, is limited, and
it would appear that the routes have been designed
with such paths so as not to duplicate other transit
routes in some segments, and to make service more
available to parts of the Milwaukee area. Two
routes within the study area incorporate loops that
are too large to be considered simple motor bus
"turn-back" loops at the end of a route. The loops
are located on the outermost ends of Route 1 2 and
Route 23 in the north-central and northwestern
parts of Milwaukee County. Such loops do not
directly or conveniently serve travel.
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Duplication of Public Transit Service: The fifth
standard under the objective asserts that public
transit routes should be arranged to minimize
duplication of service. Duplication with respect to
local service means service area overlap, not including the overlap which occurs at the meeting or
crossing of routes, which provides transfer points
between routes necessary for any transit system.
Two types of local transit route service area
overlapping are shown on Map 70, the overlapping
between standard local routes and the overlapping
between standard routes and school routes. Only
the overlapping between standard local routes
within the study area is of concern, because school
routes serve a special purpose and make a limited
number of trips per day at minimal frequency.
An overlapping between standard local routes is
found in only two parts of the study area. The
largest amount of overlap occurs at the extreme
southeastern portion of the study area, where
routes provide access to and from the Milwaukee
central business district. Avoiding such duplication
of service is difficult as routes originating from
outlying areas approach the central area of the
City. The second major area, although having much
less service overlap than the first, as shown on
Map 70, is located in the north-central part of the
Milwaukee County portion of the study area. In
this area, five north-south transit lines closely
parallel each other to create the service area
overlap. Several small areas of overlapping service
are scattered throughout the remainder of the
Milwaukee local transit service area in the study
area. There is no duplication of secondary or
express service in the study area because there is
only one express route in the study area.
Duplication in the existing primary transit service
in the study area, which consists of motor bus
service between the Milwaukee CBD and outlying
park-ride lots, is identified on Map 71. Shown on
Map 71 are the overlaps in the three-mile radius
surrounding the outlying park-ride lots in the study
area, which is considered to be the extent of the
area served by each lot. Significant overlap is
apparent in the primary transit service provided to
the northeastern portion of the study area.
Transfer Utilization on Public Transit: The sixth
standard under the objective requires that public
transit routes be arranged so that the number of
transfers required for system utilization is minimized. Transfers reduce the attractiveness of public
transit, not allowing the provision of a one-seat

ride and, in some cases, resulting in more than one
wait per transit ride for utilization. A determination as to whether this standard is now being met
cannot be made without prior design and evaluation of alternative transit systems. However, information concerning the current number of transfers
required in the use of the existing transit system
within the study area can be used to ascertain the
degree to which transfers are now necessary
throughout the study area. Map 72 shows the
average number of transfers required on the
present transit system per transit trip originating
from subareas within the study area, as measured
in the Commission's last on-board public transit
survey in the Milwaukee area. Transit trips generated in nearly all parts of the study area within
the Milwaukee local transit service area require, on
the average, less than one transfer per transit trip.
In a large part of this area, located primarily in
its eastern half, less than one transfer is required
for every two transit trips. Only in a few small and
isolated parts of the study area at the fringes of the
local transit service area, and on the eastern and
southern boundaries of the study area which are
defined by the East-West Freeway and the NorthSouth Freeway, does the average number of transfers required per transit trip exceed one.

I
I
I
I
1
I

Primary Transit Stop Spacing: The seventh, eighth,
and ninth standards under the objective specify
desirable locations for, and distances between,
passenger stops along primary, secondary, and local
transit routes. The seventh standard requires that
passenger stop locations along primary transit
routes be located at the termini or ends of the
route, and at distances of at least one-half mile
along the primary transit route. Minimum distances
between stops along public transit routes are necessary to ensure that the route serves its intended
rapid or modified rapid transit function.

I

As shown on Map 73, there are four primary
transit routes within the study area-Routes 41,
42, 45, and 49. Two do not meet the passenger
stop location standards for primary transit, Routes
42 and 49. Route 49 connects and serves three
park-ride lots and the Milwaukee CBD. Between
two of the park-ride lots, there are five passenger
stops. Three stop spacings between these stops
are less than one-half mile. The transit service provided between these park-ride lots, however, is not
truly primary service, as it is provided over a standard arterial street. Route 42 also does not meet
the passenger stop standard for primary service.
Route 42 connects and serves the Milwaukee CBD

1
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Map 70

DUPLICATION OF LOCAL PUBLIC TRANSIT
SERVICE WITHIN THE STUDY AREA: 1978
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rlapplng wsp found t o occur
the study area, where public
transit routes provide access t o and from the Milwaukee central
b u r i n o n district. The second major area of overlapping, although
having much less service overlap than the tint. is located i n tho
nonh.sentra1 part of the Milwaukee County portion d the
study area.

Map 71

Map 72

DUPLICATION OF PRIMARY PUBLIC TRANSIT
SERVICE WITHIN THE STUDY AREA: 1978

AVERAGE NUMBER OF TRANSFERS REQUIRED
PER TRANSIT TRIP WITHIN THE STUDY AREA

Some duplicofion of existing primary public transit service exists
in tho study area's northeastern and ~ o u t h e a ~ t e rportion,
n
where
some areal are within s three-mile drive of more than one parkride lot.

Soome: SEWRPC.

Transfers redus* the attrastivenasr of public transit, preclude the
provision of a one-wet ride, and. in soma carer, result i n more than
one wait per transit ride. Transit trips generated i n nearly ail psrte
of the study area within rhe Milwaukee local transit service area
were found t o require. on the average, less than one transfer per
transit tvip. A large part of the eastern one-half of the transit service
area war found t o require l e u than one transfer for every t w o tranrlr
trips. An average of more than one transfer per t r i p war found t o
be required only i n a few pmsll and Isolated parts of the study ares
a t the fringes of the losal rranrir service area, and on the eastern
and southern boundaries of the study area which are defined b y the
East-West Freeway and the North-South Freeway.

Source: SEWRPC.

Map 73
PRIMARY PUBLIC TRANSIT ROUTES
WITHIN THE STUDY AREA N O T
MEETING SUGGESTED PASSENGER
STOP SPACING STANDARDS: 1978
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beween stop. along Primary public transit
to ensure that primary public tranrit mrver
its intended rapid or modified repid transit function. In 1978
there were four primary transit router within the nudy area:
~ o u t e s41, 42. 45, and 49. Two of there routes, Routes 4 2 and
49, were found not to meet the panenger stop losation standards
for Primary transit.

and two outlying park-ride lots. Between the two
park-ride lots that it serves, Route 42 makes six
stops. Five stop spacings along this part of the
route, which is on an arterial street, are less than
one-half mile apart and, therefore, do not meet primary stop spacing standards. In addition, Route 42
extends beyond the farthest outlying park-ride lot
along its route for about three miles and operates
as a feeder bus. Passenger stop locations along this
feeder route are generally one-half mile apart, but
a number of stop spacings are less. Route 41 also
includes a feeder bus route which, as shown on
Map 73, operates along North Avenue and Mayfair
Road (STH 100) to a park-ride lot which is connected by nonstop primary transit service to the
Milwaukee CBD. Stops along the North Avenue
feeder route portion are at local service spacing,
and along Mayfair Road approach express service
spacing. True primary transit service is provided
only between the park-ride lot and the CBD on
Route 41; the service along this portion of the
route meets the primary transit stop spacing
standard. Route 45, as shown on Map 73, connects
and serves one outlying park-ride lot and the
Milwaukee CBD. Direct, nonstop service is provided which meets stop spacing standards for
primary public transit service.
Secondary Transit Stop Spacing: The eighth standard specifies that passenger stop locations along
secondary public transit routes should be located
at route termini and at intersections with other
transit routes, or at intersections adjacent to major
land use activities. Again, such limitations on the
number of stop locations are necessary to ensure
that the intended express service of these routes
is provided. There is only one secondary, or
express, transit route within the Milwaukee Northwest SideIOzaukee County area, Route 30 in the
southeastern corner of the study area. On an
average weekday during peak travel periods, about
23 express vehicle trips are made along this route.
The passenger stop location standard is currently
met along this route, as stops are made at route
termini, at intersections with other transit routes,
and at signalized intersections.
Local Transit Route Spacing: The ninth standard
specifies the requirements for passenger stops along
the remaining element of the public transit system,
the tertiary or local service. Stops along local service routes are to be spaced no more than 660 to
1,250 feet apart. Furthermore, the standard specifies that the spacing of local service stops in commercial and residential parts of the study area

should be no more frequent than 1 2 per mile--that
is, at least 440 feet apart. This specified maximum
frequency of passenger stops, and the earlier defined
minimum of frequency of stops, is intended to
ensure that local transit service is readily available
to the greatest extent along the length of the route
and yet is not inefficient in serving travel along the
route because of the number of stops. Fourteen
segments of local transit routes were determined to
exceed this maximum passenger stop spacing of
1,250 feet: six segments on Route 76, three segments on Route 23, and one segment each on
Routes 10, 60, 62, 63, and 71. However, there are
good reasons for the spacing on nearly all these
segments, and thus no violation of the standard
occurs. Some of the segments constitute viaducts
or roadway segments traversing grade-separated
interchanges. Other segments are located next to
largely undeveloped lands. Only one short segment
north on Lisbon Avenue from its intersection with
92nd Street can truly be considered t o be not meeting the standard.
Maximization of Residents Served by Public
Transit: The tenth standard under the objective
asserts that the number of residents of the study
area served by public transit should be maximized.
Whether the existing public transit system is currently serving the maximum number of residents in
the study area cannot be determined without prior
design and evaluation of alternative transit systems.
In order to identify any problems the existing
transportation system may have in meeting this
standard, the way in which that system currently
serves the residents of the study area will be
examined. Those parts of northwestern Milwaukee
County and southern Ozaukee County now served
by public transitspecifically, within one-quartermile walking distance of a local service route,
one-half-mile walking distance of a secondary
service route, and one-half-mile walking distance of
a primary transit stop, or one-half-mile walking or
three-mile driving distance of a primary transit
park-ride lot-are shown on Maps 74, 75, and 76.
Residents of the study area are also considered
to be served by primary transit if they are within
1 5 minutes overall travel time of a primary transit
service stop by feeder bus.
Each element of the public transit system-local,
secondary, and primary service-is intended to
serve a different function, and, as a consequence,
has different design and operational characteristics.
Primary transit service is that component of the
urban public transit system which is intended to

AREAS WITHIN THE STUDY AREA SERVED
BY LOCAL PUBLIC'TRANSIT: 1978

Only the Milwaukee County portion o f the northwest tide study

area. and l ~ e ~ i f i ~ aonly
i i v the southern two-thirds of this portion.
war served b y local rranrit service i n 1978. This area lncludesabaut
84 percent of the total population of the study area.

Source: SEWRPC.

AREAS WITHIN THE STUDY AREA SERVED
BY SECONDARY PUBLIC TRANSIT: 1978

o n l y one mcondary public rransit route is currently 0perst.d i n the
study area. ~ h i route
r
is located i n the routheastern corner o f the
Milwaukee County portion of the study area. Secondary public
transif rervlce is that component of the urban public transit system
which is intended t o provide express t n n r i t grviea over surface
arterlal streets and highways. Only a small proportion Of the total
population o f the study area. 11 Dsrcent, war considered t o be
served b y ~ c o n d a r y or
, express, public transit i n 1978.

Source: SEWRPC.

Map 76
AREAS WITHIN THE STUDY AREA SERVED
BY PRIMARY PUBLIC TRANSIT: 1978

provide rapid transit service on exclusive guideways
or modified rapid transit service on freeways for
trips in the most heavily traveled corridors of the
transit system service area. The operating speeds
of primary transit service are the highest of those
of the public transit system, and the length of
the trips served by primary transit are the longest.
Stops on the primary transit system, however,
are generally located one mile or more apart,
makimg it the least accessible element of the public
transit system.
Secondary transit service is that component of the
urban public transit system which is intended to
provide express transit service over arterial streets
and highways. Stops are generally located only at
intersecting transit routes and major traffic generators. The operating speeds provided, and the
length of the trips served, are usually less than
those characteristic of primary transit service.
Primary and secondary transit service is'generally
provided to interconnect and serve major land use
activities and centers, and thereby facilitate travel
between major communities and land use centers
in an urbanized area.
Tertiary public transit service is that component of the urban public transit system which
is intended to provide either a local service for
trips of short length, or a collection-circulationdistribution feeder service to the secondary and
primary transit services. Operating speeds provided
by tertiary service are low, but accessibility to the
service is high as stops are generally located no
more than a quarter-mile apart. The coverage of
tertiary transit service in an urbanized area is much
greater than that of primary and secondary transit
service. Tertiary transit service routes are generally
located throughout an urbanized area at spacings
of one-half to one mile.

I n Order to be consideraa serviced by primary oublis transit. an area
m a l t be either within one-half-mile walking distance ot a Passengar
stop, or within one-half-mile walking distance. three-mile driving
distence, 01 16 minutes overall travel time by local or secondary
transit sswice of a prlmary public transit psrk-ride lot. All of the
Mllwaukee area portion of the study area war found t o be rewed
by primary Public transit with the exception of its extreme southeastern corner, and about a one-halfmile corridor between W. Fond
du Lac Avenue and W. Appleton Avenue whish extends from
the southeastern portion of the study area northwesterly to the
Mil~aukee-WaukesheCounty line. I n the Ozaukee County portion
of the study area. only the eastern ane-third of the City of M w u o n
was found t o be perved by prlmary public tranrlt. I n all, over 60 p e r
cent of the total p ~ p u l a t i o nof the study area was found t o be
sewed by Primary transit.

Source: SEWRPC.

As shown on Map 74, only the Milwaukee County
portion of the study area--specifically, the southern
two-thirds of its arqa-is currently served by local
transit service. Based upon population estimates
for the study area for the year 1975,about 92 percent of the population of the Milwaukee County
portion of the study area is currently served by
local transit, or about 419,900 people. This population represents about 86 percent of the population of that portion of the study area which is
considered to be urbanized.
The Ozaukee County portion of the study area is
also not served by secondary or express public
transit. Only a small proportion of the Milwaukee

County study area population-12 percent, or
55,200 people-is considered to be served by secondary or express public transit. Less than 1 2 percent of the population in the urbanized portion of
the study area is considered to be served by secondary transit. Only one express transit route is
currently operated in the study area, and is located
in its southeastern corner (see Map 75).
Parts of both the Milwaukee and Ozaukee County
portions of the study area are considered to be
sewed by primary public transit. Over 54 percent
of the population of the Milwaukee County portion of the study area is considered to be served by
primary transit. Over 1 3 percent of the population
of the Ozaukee County portion of the study area
which is urbanized is considered to be served by
primary transit. And finally, over 6 1 percent of the
total population in the urbanized portion of the
study area is considered to be served by primary
transit. Map 76 indicates those parts of the study
area which meet any one or all of the appropriate
criteria for primary transit sewicespecifically
those parts which are within one-half-mile walking
distance to stops, and within one-half-mile walking
distance, three-mile driving distance, or 1 5 minutes
overall travel time b y local or secondary transit
service to park-ride lots. All but the extreme southeastern corner of the Milwaukee County portion
of the study area, and about a one-mile-wide corridor between W. Fond du Lac Avenue and Appleton Avenue which extends from the southeastern
portion of the study area northwesterly to the Milwaukee-Waukesha County line, is considered to be
served by primary transit. However, as shown on
Map 77, local tratisit service is provided within
nearly all of the Milwaukee County portion of the
study area that is not served by primary transit,
and both local and express transit service is provided in the southeastern corner of the Milwaukee
County portion. In the Ozaukee County portion of
the study area only the eastern one-third of the
City of Mequon, a distance of about two miles
from the Milwaukee-Ozaukee County line, is considered to be served by primary transit.
Considering the three elements of existing public
transit service together, nearly 94 percent, or
458,200 people, of the total population of the
urbanized portion of the study area is considered t o be served by public transit. Over 99 percent, or 453,500 people, of the Milwaukee County
portion of the study area is considered to be
served by public transit; and about 1 3 percent,
or 4,700 people, of the population of the Ozaukee

TOTAL PUBLIC TRANSIT
SERVICE AREA I N THE STUDY AREA: 1978

considering the three elements of existing public tranrit service
together-local,
express, and primary service-nearly 9 2 percenr
of the total populafion of the s-udy area was served by public
tranrit in 1978. Over 9 9 percent of the population of The Milwaukee
Counrv portion of the study ares was served by public transit. and
about 11 percent of the population of the Ozaukee County portion
of ?he sfudy area war so served.

Source: SEWRPC.

County portion of the study area that is considered to be urbanized is considered to be served by
public transit.

Maximization of Jobs Served by Public Transit:
The eleventh standard under this obiective s~ecifies
that the number of employment opportunities
served by public transit in the study area should be
maximized. Employment opportunities are considered t o be served by public transit when they
are within one-half-mile walking distance of stops
provided by primary and secondary service routes
and within one-quarter-mile walking distance of
stops provided by local service routes. Over 92 percent of the employment in the urbanized portion
of the study area, or 182,000 jobs of the total
197,500jobs, is considered to be served by public
transit. The percentage of employment served by
existing public transit in the various subareas of the
study area is shown on Map 78 and in Table 38.
Employment opportunities in the southern half of
the Milwaukee Coulity portion of the study area
are completely served by public transit, while no
employment opportunities in the Ozaukee County
portion of the study area are served. Maps 79,
80, and 81 and Table 38 summarize the extent
t o which the components of the public transit
system-primary, express, and local service-currently serve employment opportunities in parts of
the study area.

Map 78
EMPLOYMENT OPPORTUNITIES WITHIN THE
STUDY AREA SERVED BY PUBLIC TRANSIT: 1978

Provision of Adequate Park-Ride Lot Capacity:
The twelfth standard under this objective requires
that sufficient off-street parking be provided at
primary transit service park-ride lots to accommodate the total parking demand generated by
trips which change from automobile to public
transit at those lots. The seven existing primary
transit park-ride lots in the study area, and the
percentage of parking spaces occupied at each lot
in the year 1978 and during the f i s t half of
1979, are shown on Map 82 and in Table 39.
Only one park-ride lot in the study area does not
meet this standard, as it has had parking demand in
excess of its capacity since April 1978.This parkride lot, the Treasure Island-Brookfield park-ride
lot, is a shopping center lot. Utilization of the lot
generally increased during most of 1978 as well as
during the first half of 1979. The parking supply
problem at this lot is significant because it is the
only park-ride lot in its portion of the study area.
No other park-ride lot in the study area experienced a parking demand of 75 percent or more of
its supply during 1978 or the first half of 1979.
However, all park ride stations showed significant
increases in utilization in the second quarter of
1979 over both the first quarter of 1979 and the
second quarter of 1978.

Employment opportunities are considered to be served by public
transit when thev are within one-half-mile walking distance of
stops provided by primary and secondary oervlce routes and within
one-quarter-mile walking dirtanse of stops. provided by local service
routes. OVBV89 percent of the total employment in the studv area
was served by public transit in 1978. All employment opportunities
in i h e southern half of the Milwaukee County portion of the study
area1were found t o be served by public tranpit, while no employment oPp?rtunities in the Ozaukee County portion of the rtudy
area were found to be served.

Source: SEWRPC

Table 38
EMPLOYMENT OPPORTUNITIES WITHIN THE STUDY AREA SERVED BY PUBLIC TRANSIT BY TYPE OF SERVICE

Trans~tServlce Type
Primary

Total
Employment
Subarea

1972

Employment

Tert~ary

Secondary

Percent
of Total

Employment

Percent
of Total

Employment

Total Trans~t

Percent
of Total

Employment

Percent
of Total

Milwaukee
County
Portton

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
Subtotal

21,502
18,130
8,594
21.186'
8,530
16,355
8,223
14,356
8,818
2,997
34,813
9,696
4,769
3,449
81 5
5,876
2,935
191,044

5,621
-.

26.0

13,679

--

6,229
17,140
3,146
1,552

72.5
80.9
36.9
9.5
-.

-.---

-.6,747
.

-

..

76.5
-.

14,900
.-

42.8

1,496
1,336
121
3,555
240

31.4
38.7
14.8
60.5
8.2

62,083

32 5

--

63 6
...-

..

--

3,299
2,245
4,867

40.1
15.6
55.1

----

..

-.

--.
..-

24,090

.

..

..
...

--..

12.6

21,502
18,130
8,594
19,520
8,530
16,355
8,223
14,356
8,818
2,997
34,813
9,040
3,736
1,336

100.0
100.0
100 0
92.1
100 0
100 0
100.0
100.0
100.0
100.0
100.0
93.2
78.3
38.7
.-

21,502
18.130
8,594
21,186
8,530
16,355
8,223
14,356
8,818
2,997
34,813
9,040

984
240

16.7
8.2

8,736
1,336
121
3,990
240

177.1 74

92.7

181,967

--

100 0
1000
100 0
100.0
100 0
100 0
100.0
100.0
1000
100.0
100 0
93 2
78.3
38.7
14.8
67 9
8.2
95.2

Ozaukee
County
Port~on

18
19
20
21
22
23
24
25
26
27
Subtotal
Total
Study
Area

Source: SEWRPC.

832
1,371
1,611
81 1
2,877
306
4,520
105
425
93

---------.-

..
-.
-.
-.

12,951

--

203,995

62,083

-.
...-

-.

------

-...------

--

..

--.-

--

--

--

-.

.

.-----

30.4

----.
-.

24,090

--

..

----

11.8

177,174

---.-.

-.

-

86 9

-...

-.--..-

-.-..

..

.--.
-- --

--

.-

181,967

89.2

Map 79

Map 80

EMPLOYMENT OPPORTUNITIES
WITHIN THE STUDY AREA SERVED BY
PRIMARY PUBLIC TRANSIT: 1978

EMPLOYMENT OPPORTUNITIES
WITHIN THE STUDY AREA SERVED BY
SECONDARY PUBLIC TRANSIT: 1978

Employment opportunltier are considered to be served by primary
transit when rhey are within one-half-mile walking distance o f stops
provided b y a primary t m n d t service route. About 30 percent of
the total C m p i ~ y m s n tof the ~ t u d varea war served by primary
t l a n ~ i tin 1978. A l l employment opportunities i n the Milwaukee
County portion of the study area, w i t h the exception of those areas
immediately rurmundlnp the Milwaukee central business district
end the centrat-most section of this portion of the study ares, were
serves by primary transit. b u t no employment opportunities i n the
Ozaukee County portion of the study area were found t o be revved
b y primary public transit.

Source SEWRPC.

Employment Opportunities ere t o be considered served b y secondary transir when rhey are within one-half-mile walking distance
of SOPI
provided b y a secondary, or exprerr, tranrit service route.
About 12 Dement of t h e total employment of the study area was
served b y mcondary transit i n 1978.

Source: SEWRPC.

EMPLOYMENT OPPORTUNITIES
WITHIN THE STUDY AREA SERVED BY
LOCAL PUBLIC TRANSIT: 1978

PRIMARY TRANSIT PARK-RIDE LOTS
I N THE STUDY AREA: 1978

Employment opporrunltiet are considered t o be served b y iooal
(tertiary) public rronrit service when they are wlthin one-quartermile welking distance of stoor provided b y local publis rranrit
service routes. About 89 percent of the total employment of the
stud" area was served b y local transit i n 1978. Almost all of the
employment o p p o r t u n i t l e ~i n the Miiwaukee County portion of
the n u d y area were found t o be served b y local public tranrit,
while no employment opportunities in the Ozaukeo County portion
of the rtudy area were found t o be served b y local public tranrit.

Sufficient off.rtreet parking is necaprary at primary trsnslt service
park-ride lot* to assommodare the total parking demand generated
b y those who desire t o change from the automobile t o the public
transit mode at there lots. The seven primary transit park-ride lots
existing i n the northwest side rtudy area i n 1978 are shown on this
map. Only one park-ride l o t i n the rtudy area was found t o be
utilized i n exsell of 1- capacity. This park-ride lot-the Treasure
Island-Brookfield lot-is a shopping center lot, and its utilization
increased significantiy during most of 1978 sr well aa during the
first half of 1979. No other park-ride l o t i n the n u d y area was
found m experience o parking demand i n excess o f 75 percent of
itssupply during 1978 or tho first half of 1979.

Source: SEWRPC.

Source: SEWRPC.

Table 39

PARKING SUPPLY AND USE AT FREEWAY FLYER PARK-RIDE LOTS IN THE STUDY AREA
Total
Parking
Spaces
Available

Park-R ide
Station
Public Transit Stations
Brown Deer-East
Number of Automobiles Parked
b
on an Average Weekday . . .
Percent of Space Utlllzed . . . .
North Shore
Number of Automobiles Parked
b
on an Average Weekday . .
Percent of Space Ut~lized. . . .
Watertown Plank Road
Number of ~ u t o m o b i l & Parked
s
b
on an Average Weekday . .
Percent of Space Utllized . . . .

1979

1978
JanuaryMarch

AprilJuly~ u n e ~ September

OctoberDecember

JanuaryMarch

AprilJune

.
.

250

77
31

74
30

81
32

71
28

73
29

98
39

. .
.

190

11 1
58

97
51

101
53

118
62

118
62

136
72

.
.

200

99
50

91
46

104
52

121
61

111
56

125
63

.
.

100

12
12

12
12

13
13

14
14

17
17

25
25

.

.
.

100

34
34

34
34

38
38

54
54

51
51

57
57

.

.
.

140

131
94

167
119

162
116

183
131

150
107

204
146

.
.

125

24
19

26
21

23
18

32
26

50
40

61
49

Shopping Center Lots
Northland
Number of Automobiles Parked
..
on an Average weekdayb
Percent of Space Utilized . . . .
Northridge
Number of Automobiles Parked
b
on an Averageweekday . . .
Percent of Space Utilized . . .
Treasure Island-Brookf~eld
Number of Automobiles Parked
b
on an Average Weekday . . .
Percent of Space Utilized . . .
Treasure Island-Brown Deer
Number of Automobiles Parked
on an Average Weekday b . . .
Percent of Space Utilized . . . .

.

a~he
figures have been adjusted to account for the effect of a 39-day transit operators'strike.
b~arkinguse inventories conducted at three public transit stations in the study area since 1979 indicate even more substantial increases in the
use of the Freeway Flyer park-ride lots. In the month of September 1979, an average of 155 automobiles were parked on an average weekday at the Brown Deer-East lot, 275 automobiles were parked at the North Shore lot, and 180 automobiles were parked at the Watertown
Plank Road lot These inventories indicate that the number of automobiles parked on an average weekday at these lots now approaches
their capacity.

Provision of Adeauate Public Transit Seating
Capacity: The thkeenth standard under this
objective requires that public transit in the study
area be operated so as to provide adequate vehicle
capacity to meet travel demand. The provision of
adequate vehicle capacity is determined by each
route segment's average maximum load factor,
which is the ratio of the number of passengers
carried to the seating capacity provided. The ratio
is measured at the maximum load point of a route,
and is averaged for all transit vehicles operating
u

during the travel time period, peak or off-peak,
being considered. A load factor of 1.00 is considered the maximum desirable on primary,
secondary, and tertiary public transit during offpeak periods. During peak periods, load factors of
1.00 in primary service, 1.25 in secondary service,
and 1.33 in tertiary service are considered the
maximum desirable. Load factor surveys conducted by the Milwaukee County Transit System
during the summer and fall of 1978 and spring and
summer of 1979 indicate that peak-period average

load factor standards are being met by all local and
secondary transit routes in the study area. Moreover, these surveys indicate that these standards
are met not only when averaged over a two-hour
morning or three-hour evening peak travel period,
but also when averaged over one-half-hour time
periods during the peak periods. Data have not yet
been analyzed by the Milwaukee County Transit
System to assess whether load factor standards are
being met by primary transit service, or by all offpeak-period transit service, in the study area.
Summary and Conclusions: The third transportation system management and development objective formulated under the study specifies that the
transportation system of the northwest side study
area should be balanced, providing the appropriate
types of transportatibn service needed within the
study area. Deficiencies in the study area transportation system in the attainment of this objective
were found in terms of both the extent of transportation facilities and services currently provided
in the study area and, to a lesser extent, the design
and operation of public transit routes within the
study area.
Standards for basic transportation facility and service provision are principally not met within the
Milwaukee County portion of the study area.
Arterial street spacing standards are not met in
large, highdensitydevelopment areas in the central
portion of this part of the study area. Primary and
secondary transit route services are generally not
provided to the southeast and -central portions of
the study area, leaving significant areas of highdensity development, a major retail and service
center, three hospitals and a major medical center,
and a large part of an industrial center not adequately served. It should be recognized that all
service by primary transit in the study area is
made during liniited hours of the weekday and
at a limited frequency, and that such service is
provided to only a few stops concentrated in outlying suburban areas and the Milwaukee central
business district. Suggested local transit route
spacing is not met in nearly all parts of the study
area. However, the number of residents and
employment opportunities considered to be served
by public transit within the urbanized portion
of the study area is substantial-458,200 residents,
or 94 percent of the urbanized area population,
and 182,000 jobs, or 92 percent of the urbanized
area employment.
The public transit facilities and services within the
study area have no extensive deficiencies with
respect to transit route alignment, transit route

duplication, passenger stop spacing, park-ride lot
parking supply, or transit vehicle capacity. The
minimum one-half-mile stop spacing standard is
violated on three primary transit routes which
operate along arterial streets prior to reaching the
freeway portion of their route. However, this
arterial street service, although provided on a primary transit route, is more of a secondary or
express service, and therefore its existing spacing
would be appropriate. Only one of the seven
primary transit park-ride lots in the study area has
been utilized close to, or over, capacity during the
past year, and it is located in a shopping center lot.
Finally, the design of public transit routes in the
part of the study area served by local transit would
appear to be appropriate to provide one-seat service, as transfers are used for less than one of every
two trips in a large part of the study area. For
nearly all of the remainder of the study area,
between one-hdf and one transfer is used per
transit trip.
Deficiencies of the Existing Transportation System
in Terms of Disruation of Community Develoament and the ~ a t i r a Resource
l
Base: The fourth
transportation systems management and development objective formulated under the study specifies the need for a transportation system which
minimizes the disruption of existing and future
development in the study area, with such disruption including adverse impacts on the natural
resource base. This objective is supported by seven
standards. Only two of these seven are appropriate
for use in identifying existing transportation
system problems, one of which is concerned with
air quality and the other of which is concerned
with noise levels. The other five standards are not
appropriate for defining existing transportation
system problems as they measure the impacts of
the construction of new or improved transportation facilities, with such impacts including the
displacement of housing and business establishments, the acquisition of land, and the destruction
of historic buildings or sites.
Noise From Arterial Street and Highway Use: The
tifth standard under the objective requires that the
transportation system of northwestern Milwaukee
County and southern Ozaukee County be designed
and located so as to minimize the exposure of the
population to annoying, as well as possibly harmful, noise levels. Noise levels generated by transportation facilities must exceed 70 dBA at the exterior
of buildings adjacent to the facility for at least
1 0 percent of an average weekday to be considered
annoying. The characteristics of a transportation

facility which influence the amount of noise generated by its use include its vertical alignment
(at-grade, depressed, or elevated), gradient, and
pavement type; the setback of development from
the facility; the shielding of development from the
facility; the traffic volume on the facility; and the
peaking characteristics and level of congestion of
the traffic, along with the mix of vehicles using the
facility. Map 8 3 shows the potential of each arterial street and highway facility in the study area to
generate annoying noise levels, based upon the
amount and characteristics of its traffic. The shielding of development along some problem facilities
or the setback of that development at more than
standard distance (75 feet and 150 feet for freeways in urban and rural areas, respectively, and
50 feet and 100 feet for standard arterials in urban
and rural areas, respectively) may result in lower
noise levels. In addition, the type of land use development along the problem facility--that is, whether
the land use is residential, commercial, industrial,
transportation, governmental, agricultural, or recreational-is an important consideration in assessing the degree of severity of the noise problem. As
shown on Map 8 3 and in Table 40, nearly 39 percent of the arterial streets in the study area have
the potential to generate annoying noise levels,
given their existing traffic volumes. Nearly 93 percent of these facilities are located in the Milwaukee
County portion of the study area. Over 58 percent
of the arterial facilities in the Milwaukee County
portion of the study area have the potential to
generate annoying noise levels. While a substantial
proportion of arterial facilities in the study area,
particularly in the Milwaukee County part, thus
have the potential to generate at least annoying
noise levels, a determination as to whether the
noise levels generated by study area arterial streets
are now being minimized cannot be made without
prior design and evaluation of alternative transportation system plans.

Ambient The

sixth standard under
this objective specifies that the transportation
system should be located, designed, and operated
to minimize the amount of air pollutants generated. Existing ambient air quality for the year
1977 has been estimated for the study area and
the Region for particulate matter, sulfur dioxide,
carbon monoxide, nitrogen dioxide, and hydrocarbons and ozone as part of the Commission's air
quality maintenance planning program.5 Federal

' s e e SEWRPC Planning Report No. 28, A Regional
A
l
r
Southeastern Wisconsin: 2000, June 1980.

and state air quality standards have been promulgated for each of these six pollutants, as shown
in Table 41. A primary standard has been promulgated for each pollutant which specifies the maximum concentration of the pollutant that should be
permitted to occur in the ambient air in order to
protect human health. A secondary standard has
also been promulgated for each pollutant which
specifies the maximum concentration of the pollutant that should be permitted to occur in the
ambient air in order t o protect animal and plant
life and to prevent property damage. Attainment
of the primary and secondary standards is deemed
essential to the protection of the public health,
safety, and welfare from the known or reasonably anticipated adverse effects of a particular
air pollutant.
Particulate matter consists of very small particles
of solid matter, such as soot, dust, and fly ash,
which may be temporarily suspended in the
atmosphere. Particulate matter may be corrosive,
irritating, damaging to the respiratory system,
toxic, or even carcinogenic.
As shown on Map 84, the primary annual geometric average ambient air quality standard for
particulate matter of 75 micrograms per cubic
meter (ug/m3) is estimated to have been exceeded
in 1977 in an approximately 0.2-square-mile area
in the southeastern corner of the study area. In
addition, the s e c o n d y annual geometric average
standard of 60 pg/m is estimated to have been
exceeded in an approximately 5.1-square-mile area,
all in the Milwaukee County portion of the study
area, and principally in its southeastern half.
The primary 24-hour arithmetic average ambient
air quality standard for particulate matter of
260 pglm was determined through monitoring
data to have been exceeded both in the study
area and the Region during 1977. The second
24-hour arithmetic average standard of 150pg/m
was also estimated through monitoring data to
have been exceeded in the Region and the study
area. Transportation is not a major source of
particulate matter, contributing less than 1 5 percent of the total particulate emissions in the
Region in 1977.

ar3:

Oxides of sulfur, particularly sulfur dioxide and
trioxide, may react in the atmosphere to form
sulfate aerosol, including sulfuric acid, which
attacks metals and masonry, and is a potent eye
and respiratory tract irritant. Within the study area
and the Region, none of the ambient air quality

Map 83
ARTERIAL STREETS AND HIGHWAYS
WITHIN THE STUDY AREA HAVING
THE POTENTIAL TO GENERATE
ANNOYING NOISE LEVELS: 1978

-

LEGEND
FREEWbY
STANDARO ARTERIAL

Noise levels generated by transportstion facllitieo must exceed

70 d s A at the exterior of buildings adjacent t o the facility during
a t least 10 percent o f an average weekday ro ba conriderod annoy?no. Nearly 39 percent o f the arterial street mileage i n the study
area curcentlv has the potential, given the existing traffic volumes
end traffic c a p a ~ i t i ~ st.o generate annoying noise levels. Nearly
93 percent of this facility mileage is located i n the Milwaukee
County portion of the study area. Over 58 percent of the total
arterial facility mileage i n the Milwaukee County Portion of the
smdy area has the potential t o generate annovine n0i.e levels.

I

\

source: SEWRPC.

Table 40
ARTERIAL STREETS AND HIGHWAYS WITHIN THE STLIDY AREA
HAVING THE POTENTIAL TO GENERATE ANNOYING NOISE LEVELS: 1978
Arterial Streets and Highways With the
Potential to Generate An Annoying Noise ~ e v e l ~

Arterial Streets
and Highways
Portion of
Study Area
Milwaukee County
Ozaukee County .

...
...

Total

Urban
(miles)

Rural
(miles)

273.9
70.2
344.1

Rural

Urban

Total
Miles

Percent
of Total

2.6

159.2
12.0

58.1
7.3

2.6

171.2

39.0

Percent
of Total

Total
(miles)

Miles

Percent
of Total

Miles

273.9
165.2

159.2
9.5

58.1
13.5

--

--

95.0

2.5

95.0

439.1

168.7

49.0

2.5

--

a~efined
as exceeding 70 dBA.
Source: SEWRPC.

Table 41
FEDERAL AMBIENT AIR QUALITY STANDARDS

Period of
Measurement
or Calculation

Pollutant
Particulate Matter (PM)

Sulfur Oxides (SOx)
(measured as
sulfur dioxide)

Annual
(geometric mean)
24 hour
Annual
(arithmetic mean)
24 hour
3 hour

Carbon Monoxide (CO)

8 hour
1 hour

Concentration
(weight of pollutant per cubic meter of ambient air
corrected to 2 5 ' ~ and 760 millimeters of mercury)
Primary Standard

Secondary Standard

75 micrograms
b
260 micrograms

60 micrograms
150 microgramsb

80 micrograms
(0.03 part per million)
365 micrograms
b
(0.14 part per million)

--

--1,300 micrograms
(0.5 part per million) b

10 milligrams
b
(9 parts per million)
40 milligrams
b
(35 parts per million)

Same as Primary

160 micrograms
b
(0.24 part per million)

Same as Primary

Same as Primary

Hydrocarbons (HC)
(nonmethane measured
as methane)

3 hour
(6 a.m. to 9 a.m.)

Nitrogen Dioxide (NO2)

Annual
(arithmetic mean)

100 micrograms
(0.05 part per million)

Same as Primary

1 hour

235 micrograms
(0.12 part per million)d

Same as Primary

ozonec (Ox)

a ~ m b i e n air
t quality standards for a seventh pollutant, lead, were promulgated by the Administrator of the U. S. Environmental Protection
Agency on October 5, 1978. More detailed ambient air quality monitoring will be needed to determine whether the standard for thispollutant species is being exceeded in the Region and whether, in fact, a plan need be prepared to ensure the attainment and maintenance of the
lead ambien t air quality standard.
b~oncentrationnot to be exceeded more than once per year.
C ~ o r m e r l expressed
y
as photochemical oxidants.
d~oncentrationnot to be exceeded more than one hour averaged over any consecutive three-year period.
Source: Code of Federal Regulations Title 40, Part 50, 1973.

Particulate matter is a term for very m a l l particles of w l i d matter, such as soot, dust, and fly ash, which may be temporarily wapended in the
atmosphere. Particulate matter may be corrorive, irritating, or damaging t o the respiratory system, and may be toxic or even u r c i openlc. The
federally prescribed, primary annual geometric average standard for particulata matter of 76 micrograms per cubic meter b g l m )-the level
above which particulate matter may constitute a threat to human health-is estimated to have been exceeded in 1977 in the far southeastern
corner of the northwest ride study area. Less than 1 percent of the total population of the study area resides in the Portion not meeting
ambient air standards. Transportation, however, Is not a major source of particulate matter pollution, contributing leu than 15 Parcent Of total
particulate emissions in the Region in 1977.

3

Source: A i r Quality Modeling Group, Univsraity of Wl1consi8-Medi8011 end SEWRPC.
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standards for sulfur dioxide (the prim
annual
arithmetic average standard is 80 p g / m y t h e primary 24-hour arithmetic average standard is
365 pg/m3, and the secondary three-hour standard
is 1,300 pg/m 3) were estimated to have been
exceeded during 1976. The maximum concentrations of sulfur dioxide estimated to occur in the
Region in 1976, expressed as an annual average,
24-hour average, and three-hour average, were less
than the corresponding standards. Violations of the
short-term, 24-hour average, sulfur dioxide ambient
air quality standards, however, were observed at
two monitoring stations in Milwaukee County
during 1977 and 1978, neither of which were
located in the study area. Transportation is a very
minor source of sulfur dioxide pollutant emissions,
contributing less than 1 percent of the total sulfur
dioxide emissions in tHe Region in 1976.
Carbon monoxide is a toxic pollutant; it combines
with the hemoglobin of the blood in such a manner
as to reduce the oxygen-carrying ability of the
bloodstream. Exposure to excessive levels of carbon
monoxide may aggravate coronary vascular disease
and cause headaches, impaired reactions, and even
death. The primary and secondary one-hour average ambient air quality standard for carbon monoxide of 40 milligrams per cubic meter (mg/m 3)
was not exceeded within the study area or the
Region during 1977. The primary and secondary
eight-hour average standard of 10mg/m3, however,
was found to be exceeded in parts of the Region,
including the study area, in 1977, as shown on
Map 85. Transportation was the principal source of
carbon monoxide pollutants in the Region in 1977,
contributing over 86 percent of the Region's total
carbon monoxide pollutant emissions.
Oxides of nitrogen may react in the atmosphere to
form nitric acid, which can cause or contribute to
respiratory disorders and which is harmful to plant
life. Oxides of nitrogen may also form soluble
nitrates and contribute to surface water pollution.
Absorption of ultraviolet light energy by nitrogen
dioxide can also contribute to the formation of
ozone. Map 86 shows the estimated average annual
nitrogen oxide concentrations for the Region and
study area in 1977; however, the extent to which
nitrogen oxides are converted to nitrogen dioxide
is not precisely known. Air quality monitoring data
indicate that the annual average nitrogen dioxide
standard of 100 yg/m3 was not exceeded in the
Region in 1977. The Milwaukee County portion of
the study area is within that area of the Region
having the highest concentrations of nitrogen

oxides. Transportation is a major source of nitrogen oxide pollutant emissions, contributing over
41 percent of the total regional nitrogen oxide
emissions in 1977.
Through photochemical reaction in the atmosphere, hydrocarbons promote the formation of
photochemical oxidants and contribute to the
formation of "smog," of which ozone is a component. Ozone is a lung and eye irritant and may
act to suppress the capacity of the body to combat
infection. Both the primary and secondary ozone
pollutant standards are 235 pg/m 3 for a one-hour
average. Monitoring data indicate that ozone standards were exceeded in the Region in 1977.
Estimates of hydrocarbon concentrations in 1977
under "worst case" meteorological conditions for
a three-hour period, and in the assumed absence
of photochemical reactions, indicate a maximum
hydrocarbon concentration of 500 g/m3 in the
Region, and of more than 400 ug/m in the study
area (see Map 87). Transportation is a major source
of hydrocarbon pollutant emissions, contributing
over 36 percent of total regional hydrocarbon
emissions in 1977.

f

Summary and Conclusions: The degree to which
this fourth adopted transportation system management and development objective is met-namely,
that the transportation system should minimize the
disruption of development and of the natural
resource base-cannot be assessed without prior
design and testing of alternative transportation
system plans. However, information on the extent
to which air quality and noise standards are now
being violated within the study area is useful for
identifying problems that the existing transportation system in the study area may have in meeting
this objective. As set forth in this section of the
chapter, the arterial facilities in the study area
having the potential to generate noise levels that
would be annoying to adjacent development, and
those areas in the study area in which air quality
standards for particulate matter and carbon monoxide have been found to be exceeded, are limited
primarily to the southeastern and, to some extent,
south-central parts of the Milwaukee County portion of the study area.
Deficiencies of the Existing Transportation System
in Facilitating Quick and Convenient Travel
The fifth objective formulated under the study
asserts the need for the provision of a transportation system which facilitates reasonably fast and

This map illustrates the composite impact of point, line, and area sources of omissions on eight-hour average carbon monoxide concentrations
in the Region and in the northwest side study area during 1977. This simulation modeling effort wsr conducted under emission conditions
representative of a period of heavy traffic flow, from 5:00 a.m. t o 1:W p.m. on a weekday, and under meteomlogicel conditlons least favorable
to pollutant dispersion. Under these "worst case" conditlons, the eight-hour avenge carbon monoxide ambient air qualltv standard of 10 milligrams par cubic meter (mgh31 is estimated to have been exceeded over a 21-square-mila area in Milwaukee Countv, and an 8.5wuare-mile
area h the study area during 1977. This area of the study area hasen a r t i m d resident population of 122,300.
Source: Air Qualily Modeling Group, University of Wi~onsin-Madisonand SEWRPC.
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Map 86

ESTIMATED ANNUAL
AVERAGE NITRIC OXIDE
CONCENTRATIONS
IN THE STUDY AREA
AND THE REGION: 1977

-

LEGEND
NlTROGEN OXIDE CONCENTRATION
IN pMm3

in

<:

Oxides of nitrogen may react the atmosphere to form nitric aciq,<which.may cause or contribute to respiratory disorders and which is harmful
to Plant life. Oxides of nitrogen may also form soluble nitratesand+ont6lbute-tosurface water polluti0n. This map dispiays the average annual
nitric oxide concentrationr in the Region and study area during 3977, Air qyali y monitoring date indicate that the federally prescribed annual
average nitrogen dioxide standard of 100 micrograms per cubic meter (ydq was not exceeded anywhere in the study area during 1977.

3

Source: A i r Quality Modeling Group, University of Wisconsin.MBdiSen~bndSEWRPC
:
. :% ,.it<:" .
. . .

,...
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Hydrocarbons, through photochemical reaction in the atmosphere, contribute to the formation of photochemical oxidants and to the formation of "smog," of which ozone is a component. Ozone is a lung and eye irritant and may act to suppress the capacity of the body to combat
infection. Estimates of hydrocarbon concentrations in 1977 under "worst case" meteorological conditions for a three-hour period,and i the
assumed absence of photochemical reactions, indicate a maximum hydrocarbon concentration of 500 micrograms per cubic meter b g l m In
the Region and of over 40OPglm3 in the extreme southeastern portion of the study area, as shown on this map. Transportation is a major
source of hydrocarbon pollutant emissions in the Region, contributing over 36 percent of total regional hydrocarbon emissions in 1977.
Sourn: SEWRPC.
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convenient travel among component parts of northwestern Milwaukee County and southern Ozaukee
County, and between this area and other component parts of the Southeastern Wisconsin Region.
Ten standards support and quantify the achievement of this objective. Three of the standards
specify measures of total area travel efficiencytotal passenger hours, total vehicle hours, and total
vehicle miles-which are useful for comparing alternative transportation plans but not for defining
existing transportation system problems. The other
seven standards, however, specify measures of
facility congestion, travel speed and time, and
transit use and frequency which can be used to
identify specific transportation problems within
the study area.
Arterial Street and Highway Congestion: The fourth
standard under the objective requires that the proportion of the arterial street and highway system
of the study area that is subject to congestion as
measured by a peak-hour volume-to-design capacity
ratio of greater than 1.1be minimized. Congestion
on arterial streets and highways increases the cost
of transportation within the study area, including
the cost of the journey to work, and can thereby
adversely affect the relative market advantages
of businesses and industries located in the study
area. Those arterial facilities operating over design
capacity within the study area for the peak travel
hour of 7:00 a.m. to 8:00 a.m. are shown on
Map 32 and summarized in Table 27 in Chapter 111. Those facilities operating over design
capacity in the study area during the evening peak
travel hour of 4:00 p.m. to 5:00 p.m. are shown
on Map 33 and in Table 27 of Chapter 111. Also
shown on Maps 32 and 33 and in Table 27 are
those arterial facilities operating at design capacity
during morning and evening peak travel hours,
respectively. Arterial facilities operating at design
capacity have peak-hour volume-to-design capacity
ratios of 0.9 t o 1.1, and also are subject t o some
effects of congestion.
An arterial facility operating at design capacity
experiences some constraints on speed and lane
changing and corresponding reductions in average
speed and some delays behind turning vehicles at
controlled intersections. An arterial facility operating over design capacity experiences unstable
flow and breakdown conditions, with traffic delays
of more than one signal cycle at intersections,
frequent traffic stoppages, and substantially
lowered speeds.

Nearly 57 miles of arterial streets and highways,
representing nearly 1 3 percent of the arterial street
and highway system of the study area, were operating over design capacity during the morning peak
hour. A similar proportion of the study area arterial system-13 percent, or 58 miles-was operating
over design capacity during the evening peak hour.
Furthermore, ar, additional 8 percent of the study
area arterial street system, or over 36 miles, was
operating at design capacity during the morning
and evening peak travel hours. The extent of arterial facilities operating both over and at design
capacity during the morning and evening peak
hours was greatest in the Milwaukee County portion of the study area. Nearly 98 percent of the
arterial facilities in the study area operating over
design capacity during both the morning and
evening peak hours were located in the Milwaukee
County portion. In addition over 95 percent of the
arterial facilities in the study area operating at
design capacity during the morning and evening
peak hours were located in the Milwaukee County
portion. During both the morning and evening
peak travel hours, over 20 percent of the arterial
system of the Milwaukee County portion of the
study area and over 5 percent of its freeway system
were operating over design capacity; and 1 3 percent of its arterial system and over 9 percent of its
freeway system were operating at design capacity.
In the Ozaukee County portion of the study area,
less than 1 percent of the arterial street system,
and no part of the freeway system, was operating
over design capacity during the morning and evening peak hours, and about 1percent of the arterial
street system, and none of the freeway system, was
operating a t design capacity. As shown on Maps 32
and 33 in Chapter 111, those congested arterial
street and highway facilities operating both over
and at design capacity were located largely in the
southern two-thirds of the Milwaukee County portion of the study area.
Minimum Highway and Transit Overall Speeds:
The fifth standard under this objective specifies
minimum speeds for arterial streets and- public
transit by type and location of facility and service
(see Table 42). Overall speed on the existing transportation system by specific facility and service
is a direct measure of transportation system
performance. Those arterial facilities not attaining
the minimum overall average weekday speeds specified in this standard are shown on Map 8 8 and set
forth in Table 43. About 1 6 percent of the arterial
streets and highways in the study area, or about

70 miles, do not meet the minimum speed standards on an average weekday; all are standard
arterial streets and highways and are located in
urban parts of the study area. Over 90 percent
of these facilities are located in the Milwaukee
County portion of the study area, particularly in
its southern and central parts.

Arterial Street Surface Condition: The sixth standard under this objective specifies that the surface
condition of the arterial street and highway system
should be of adequate quality so as not to inhibit
an otherwise safe and convenient travel speed. The
surface condition of each segment of the arterial
street and highway system of the study area was
inventoried. For -bit-uminous surface pavements,
ride quality and the presence, extent, and degree
of reflective transverse cracks, pavement edge
widening cracks, block cracks, alligator cracks, and
patching and rutting were determined. For portland cement concrete pavements, ride quality and
the presence, extent, and degree of spalling, weathering, transverse cracks, comer cracks and faults,
secondary cracks, and patching were determined.
On Map 90, each element of the arterial street and
highway system of the study area is classified into
one of four categories: good to excellent condition, tolerable to good condition, barely tolerable
to tolerable condition, and intolerable to barely
tolerable condition. Only on surfaces in the last
category is travel speed affected.

Those public transit routes not attaining the minimum overall average weekday speeds specified
in this standard are shown on Map 89. Those route
segments identified as being in violation of this
speed standard are all part of the tertiary or local
transit system component, and are all located
within the southeastern section of the Milwaukee
County portion of the study area. Each of these
route segments was identified to be in violation of
this standard because its overall average weekday
speed was less than 1 0 mph.
Table 42
MINIMUM OVERALL TRAVEL SPEEDS
FOR THE STUDY AREA TRANSPORTATION
SYSTEM BY TYPE OF FACILITY AND SERVICE

As shown on Map 90 and in Table 44, the surface
condition of about 48 percent of the arterial street
system of the study area, or 211 miles, is considered to be in good to excellent condition, and
another 47 percent, or 207 miles, is considered to
be in tolerable to good condition. Less than 5 percent of the arterial street system of the study area,
or 21 miles, is considered to have a surface condition that is less than tolerable. Most of the arterial streets in the study area considered to have
a less than tolerable surface condition are located
in the developing parts of northwestern Milwaukee
County. Only about six miles of arterial streets in
the Milwaukee County portion of the study area
were classified as having an intolerable to barely
tolerable surface condition.

Overall Travel Speed
by Area (mph)
Transportation
System
Component
Freeway . . . . . .
Expressway . . . .
Standard Arterial
Divided . . . . .
Undivided. . . .
Primary Transit . .
Secondary Transit.
Tertiary Transit . .

Central
Business
District

Urban

Rural

..

35
25

40
30

50
50

..
..
..

15
15
10
10
5

25
20
30
20
10

45
40
40
40
40

..

..
.

.

Source: SEWRPC.

Table 43
ARTERIAL STREETS AND HIGHWAYS WITHIN THE STUDY AREA OPERATING
AT LESS THAN MINIMUM OVERALL SPEEDS ON AN AVERAGE WEEKDAY: 1978
Miles of Freeways
Below Minimum Speeds

Portion of
Study Area
Milwaukee County
Ozaukee County .
Total

Urban

Percent of
Freeway
System

---

---

---

--

--

--

Rural

...
...

Miles of Standard Arterials
Below Minimum Speeds

Rural

----

Urban

Percent of
Standard
Arterial
System

Miles of Total Arterials
Below Minimum Speeds

Rural

Urban

Percent of
Total
Arterial
System

63.50
7.00

26.6
4.6

63.50
7.OO

---

23.2
4.2

70.50

18.1

70.50

--

16.1

Source: SEWRPC.

145

Map 88
ARTERIAL STREETS AND HIGHWAYS
WITHIN THE STUDY AREA OPERATING
BELOW MINIMUM SUGGESTED OVERALL
SPEEDS ON AN AVERAGE WEEKDAY: 1978

-

-

LEGEND
URBAN OlYlDEO STANDAmDARTERIAL WITH

SUBSTANDARD OPERATINO SPEEDS
URBAN UNDIVIDED STANDARD ARTERIAL W I T H
SUBSTANDARD OPERATINO SPEEDS

NOTE. A L L OTHER TYPES OF A R T E R I A L STREETS
AND HIOHWAYS W l T H l N T H E STUDY AREA
OPERATE &T OR ABOVE SUQOESTED MINIMUM
OVERALL SPEEDS ON AN AVERAGE WEEKDAY

.

2.7..

'

. .
The overali *peed on the elements o f the existing transportation
system is one measure of that system's performance. Those arterial
facilities within the northwest side study area n o t attaining the
suggested minimum overall average weekday speeds in 1978 presented i n Table 8 are showq on this map. About 16 percent of the
arterial streets and highway^ I n the study area, or about 70 miles,
d i d n o t maat rush specified minimum apeedr on an average weekday
i n 1978. A l l were surface arterial streets and highways and all were
I ~ a t e di n urban parts of the study area. Over 90 percent of such
facility mileage war located i n the Milwaukee County portion of
the study area and war concentrated largely i n its southern and
central parts.
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Map 90
PAVEMENT SURFACE CONDITIONS OF
ARTERIAL STREETS A N D HIGHWAYS
WITHIN THE STUDY AREA: 1979
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This map slanifier each segment of the snerlsl nreat and highway
in the nudy area into one of four catsgorier of pavement surface
o e~cellent, tolerable m good. barely tolerable
Intolerable to bamly tolerable. Only in the last
atqory of surface condition is fnv.1
speed affect&. As shown on
this map. the surface condition of about M percent of the armrial
.'meet Wsmm mileape in me study area is aonridered to be in good
t o excellent condition; 47 percent in tolareble t o good condition;
and lern then 5 percent in less than mlsrabls condition. The
majority of the arterial atreat mileape In the ttudy area considered
t o have a pavement
c ~ n d l t l o nof lisn then tolerable wall
located In me developing pans of nenhvvesmrn Milwaukee County.

Table 44
PAVEMENT SURFACE CONDITION OF ARTERIAL STREETS AND HIGHWAYS WITHIN THE STUDY AREA: 1979
Arterial
Street
(miles)

Surface
Condition
Milwaukee County Portion
Good to Excellent. . . . . . . . . . . .
Tolerable to Good . . . . . . . . . . . .
Barely Tolerable to Tolerable. . . . . .
Intolerable to Barely Tolerable. . . . .
Total
Ozaukee County Portion
Good to Excellent. . . . . . . .
Tolerable to Good . . . . . . . .
Barely Tolerable to Tolerable. .
Intolerable to Barely Tolerable.

....
....
....
....

Total
Total Study Area
Good to Excellent. . . . . . . . . . .
Tolerable to Good . . . . . . . . . . .
Barely Tolerable to Tolerable. . . . .
Intolerable to Barely Tolerable. . . .
Total

.
.
.
.

Percent of
Study Area Portion
Arterial Mileage

Percent of
Total Study Area
Arterial Mileage

141.O
116.9
9.7
6.3

51.5
42.7
3.5
2.3

32.1
26.6
2.2
1.4

273.9

100.0

62.4

69.8
90.4
5.0

42.3
54.7
3.0

15.9
20.6
1.1

165.2

100.0

37.6

------

48.0
47.2
3.3
1.4

--

210.8
207.3
14.7
6.3
439.1

--

--

100.0

Source: SEWRPC.

Com~arabilitv of Hicrhwav and Transit Travel
~ i m e s :The seventh s&d&d under this objective
requires that overall travel times on public transit
be comparable to overall travel times on arterial
streets between component parts of the study area
and between parts of the area and the remainder of
the Milwaukee transit service area. For each subarea of the study area served by public transit,
the existing arterial street and public transit overall
travel times were compared to those of all other
subareas of the study area. The derived ratios
between transit system travel times and highway
system travel times from each subarea in the study
area to all other subareas served by public transit in
the Milwaukee transit service area are shown on
Map 91. The average travel time on public transit
from all parts of the northwest side study area
served by local transit, except at the outer fringes
of the transit service area, to all other parts of
the Milwaukee transit service area is two to three
times longer than the time required for equivalent
travel by automobile. At the outer fringes of the
transit service area, the average travel time to all
other parts of the transit service area is three to
four times longer by transit than by automobile.
In the areas which are served only by primary

transit, requiring trips to destinations within the
transit service area but outside the Milwaukee central business district to be made first to the central
business district, average travel times are more than
four times greater by transit than by automobile.
Frequency of Public Transit Service: The eighth
standard under this objective specifies that the
frequency of public transit service should be sufficient to accommodate passenger volumes while
not exceeding specified maximum load factors, but
should not, in any case, be less than one transit
vehicle every 30 minutes during peak travel periods,
or one transit vehicle every 60 minutes during offpeak periods, including evening and weekend travel
periods. All existing public transit route segments
within the study area meet this frequency-of-transit
service standard of at least two motor buses per
hour during the peak travel period. During off-peak
periods, however, segments of five routes in the
study area-Routes 10, 13, 23, 27, and 60--do not
meet the frequency-of-service standard of at least
one bus per hour, as shown on Map 92. On four of
the routes, the segments which do not meet the
standard are located at the outlying ends of the
routes. On Routes 1 0 and 60, the segments which

COMPARISON OF AVERAGE
TRAVEL TIMES ON ARTERIAL
STREET AND HIGHWAY SYSTEM
AND PUBLIC TRANSIT SYSTEM
WITHIN THE STUDY AREA: 1978

do not meet the standards branch toward the end
of the routes, where service and its frequency are
divided along two paths. On Routes 23 and 27,the
segments which do not meet the standard turn
back before the end of a route in order to provide
better service to the more central part of the route.
Those routes on which the frequency-of-service
standard is violated during evening and weekend
off-peak periods are Routes 12,13,23,60,62,and
82,as shown on Map 93.
Maximization of Public Transit Use: The ninth
standard under this objective specifies that ridership on the public transit system should be maximized. However, whether public transit use in
the study area is now being maximized can be
determined only through alternative public transit
system design and evaluation. In order to identify
problems the existing transportation system may
have in meeting this objective, existing transit use
and its variations in the study area will be assessed
under this standard. The percentage of all tripmaking by transit on an average weekday in 1972
in each subarea of the study area served by public
transit is shown on Map 36 in Chapter 111.
The highest transit utilization occurs in the southeastern portion of the study area, north and west
of the Milwaukee central business district. The
percentage of tripmaking by transit in this twoto three-square-mile area generally ranges from
10 to 20 percent, with some areas exceeding
20 percent. Generally, the percentage of trip-

' ~ o t a l mass transit ridership in the Milwaukee
urbanized area from 1972 through 1978 has
varied as follows:
Year
-

The ratio between tranrit r y ~ t e mtravel timer and highway system
travel times from each section of the study area t o all other sections
of the Milwaukee transit rervisa ares is shown on this map. The
average travel time on mubllo transit from ail parts of the northwest
side study ales ~ r v e dby local tranrit, except the outer fringes of
the transit service area, to all other marts of the Milwaukee tranrit
sewice area is t w o t o three timer longer than travel by automobile.
A t the outer fringer of the transit wrvice area. the average transit
travel time to all Other marts of the tranrit rervisa area is three to
four times longer than by automobile.

Source: SEWRPC.

Revenue Passengers

"1978 ridership was adjusted to eliminate the
effects of a 39-day transit operator strike which
suspended Milwaukee County Transit System services for portions of the months of May and June.

making by public transit decreases with distance
from the Milwaukee central business district,
although isolated areas, or corridors, of higher
transit use can be seen, particularly along the
eastern study area boundary. In the northern and
western fringes of the transit service area within
the Milwaukee County portion of the study areawhich are about three to five miles from the
southeastern corner of the study area-less than
4 percent of all tripmaking utilizes public transit.
Traveltime Standards for Industrial Centers: The
tenth standard under this objective requires that
the transportation system provide such service that
the number of industrial centers in the study area
within 30 minutes overall travel time of 50 percent
of the study area's resident population, 30 minutes
overall travel time by truck of the Milwaukee port
facility, 1 5 minutes overall travel time by truck of
a railroad team track, and 1 0 minutes overall travel
time by truck of a freeway exit and entrance ramp
is maximized.
Major regional industrial centers within the study
area are located exclusively in the Milwaukee
County portion, as shown on Map 21 in Chapter 111. The major industrial centers include the
entire Milwaukee North center, located along
a Chicago, Milwaukee, St. Paul & Pacific (Milwaukee Road) corridor between N. 27th and
N. 35th Streets; part of the Milwaukee Glendale
center, generally aligned along W. Capitol Drive
from N. 27th Street to the eastern study area
boundary; part of the Milwaukee Menomonee
Valley East center, located along W. St. Paul
Avenue; the Milwaukee Menomonee Valley West
center, located along W. State Street; part of the
Wauwatosa/Butler center, situated along the Chicago & North Western Transportation Company's
main line; and part of the West Allis West center,
located at S. 100th Street and the East-West Freeway (IH 94).

are situated along one or more railroad lines.
Second, all of the regional centers are in the
extreme southern portion of the study area,
while all of the comm.unity centers are located
north of the regional centers.
This standard addresses four specific requirements,
as mentioned earlier in this section, regarding
service provided by the transportation system to
industrial centers. The first requirement, that each
of the industrial centers within the study area be
within 30 minutes overall travel time by highway
of 50 percent of the study area's resident population, is met by each regional and community industrial center in the study area.
The second requirement of the standard, that each
of the industrial centers within the study area be
within 30 minutes overall travel time by truck of
the Port of Milwaukee, is met only by those industrial centers within the Milwaukee County portion
of the study area. The two industrial centers within
the City of Cedarburg and the Village of Grafton
do not meet this part of the standard, principally
because of the distance from these centers to
Milwaukee's only port facilities located at Jones
Island (approximately 25 to 30 miles).
The third requirement of the standard, that each
of the industrial centers within the study area be
within 1 5 minutes overall travel time by truck of
a designated railroad team track, is met by all the
industrial centers in the study area. There are
a total of 16 designated team tracks within the
study area, 1 2 of which are located in Milwaukee
County and four of which are located in Ozaukee
County (see Map 94). Team tracks consist of
a railroad siding and an adjacent space large enough
to park a motor truck, and effect a transfer of
cargo from the rail cars to the trucks. However,
even though specific team-track locations have
been designated for use by industries, railroads do
attempt to transport cars consigned to shippers
that don't have a private railroad siding to any
available side track close to the origin or destination of shipment.

Five community industrial centers are located
within the study area. Three are in the Milwaukee
County portion, and are situated in proximity to
each other in the northeast part of the City of
Milwaukee. The other two centers are located in
Ozaukee County--one in the southern portion of
the City of Cedarburg and the other along the Milwaukee Road in the Village of Grafton.

The fourth requirement of the standard, that the
industrial centers within the study area be within
1 0 minutes overall travel time by truck of a freeway entrance and exit ramp, is met by all the
regional and community centers in the study area.

Two characteristics of the location of these regional
and community industrial centers in the study area
should be noted. First, all of the industrial areas

Summary and Conclusions: The fifth objective sets
forth the need for a transportation system in the
study area that will facilitate quick and convenient

Map 94
DESIGNATED RAILROAD TEAM TRACKS
WITHIN THE STUDY AREA: 1978

travel hours, particularly in the southern two-thirds
of the Milwaukee County portion of the study
area. About 1 3 percent of the study area's arterial
street system was operating over design capacity
during peak travel hours in 1978, with an additional 8 percent of the arterial system operating at
design capacity. In the Milwaukee County portion
of the study area, about 20 percent of the arterial
system was operating over design capacity in 1978,
with an additional 1 3 percent of the arterial system
operating at design capacity. Substantial portions
of arterial streets and transit routes in the most
southeastern portion of this area have been determined to he operating below minimum travel
speeds on an average weekday. Transit trips originating in the study area are substantially slower
than automobile trips by arterial highway, requiring on the average at least twice the travel time
as trips by private automobile.
Deficiencies of the Existing Transportation
System in the Provision of Travel Safety
The sixth objective formulated under the study
asserts the need to reduce accident exposure and
provide increased travel safety within the study
area. This objective is supported by three standards, two of which may beused to identify problems on the existing transportation system of the
study area.
Traffic Accident Exposure: The first standard under
&is objective specifies that travel on facilities
exhibiting the lowest accident exposure should be
maximized so as to reduce the number of travel
accidents in northwestern Milwaukee County and
southern Ozaukee County. Accident exposure
problems on the existing arterial street and highway system of the study area were defined for the
year 1978. The total number, or frequency, of
accidents in 1978 for each standard arterial street
intersection and freeway segment within the
study area is shown on Map 95.

There are a total of 16 designated team tracks within the northwest
side n u d v area-12 in the Milwaukee County portion of the study
area and 4 in the 0zauk.e County portion of the study area. Team
tracks consist of a railroad siding and an adjacent space large enough
t o park B motor truok alongside of railroad freight cars. They enable
the ready transfer of cargo from the rail cars to trucks.

Soume: SEWRPC.

travel. Arterial street and highway congestion has
been identified as an existing obstacle to quick and
convenient travel during morning and evening peak

The standard arterial street intersections within the
study area have been stratified into six accident
frequency categories, as shown on Map 96, the
most serious of which is 30 to 39 accidents occurring per year at the intersection. At no standard
arterial street intersection in the study area were
there 40 or more accidents in 1978. At four intersections, between 30 and 39 accidents occurred in
1978: N. 76th Street and W. Good Hope Road,
N. Sherman Boulevard and W. Capitol Drive,
N. 35th Street and W. Capitol Drive, and N. 27th
Street and W. North Avenue. Between 25 and

Map 95
ANNUAL ACCIDENT FREQUENCY
FOR STANDARD ARTERIAL
STREET INTERSECTIONS AND
FREEWAY SEGMENTS WITHIN
THE STUDY AREA: 1978
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The frequency o f accidents i n 1978 on surface arterial street interwctions and on freeway aegmentswithin the study ares isshown on
this map. High accident intersections within the Milwaukee County
Q
V ~ p a r t i o nof the rtudy area are generally locatad along congested
srteriai streete. The majority o f thew interaestionr end associated
srteriai street segmenn were located i n the southeastern corner of
the Milwaukee County portion o f the study area. A l l high accldsnt
intersections i n the Ozsukee County portion o f the study area were
cated on the state trunk highway rynem, rpeclflcaliy on State
runk Highways 57, 167, 181. and 60. F r w w a y segments w i t h
a r t i ~ u I a r I yhigh accident frequencies in the n u d y area i n 1978
lncludo the East-West Freeway ( i H 94) from the Zoo t o the Stadium
Interchange and f r o m the Stadium m the Marquette Interchange.
and the North-South Freeway ( I H 43) from Hampton Avenue
t o N o r t h Avenue and from the Marqueno Interchange t o the Hillside Interchange.

%
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29 accidents occurred during 1978 at the intersections of: N. Teutonia Avenue and W. Bradley
Road, N. 76th Street and W. Appleton Avenue,
W. Fond du Lac Avenue and W. Capitol Drive,
N. Mayfair Road and W. Burleigh Street, N. 27th
Street and W. Townsend Street, N. Mayfair Road
and W. Watertown Plank Road, and N. 35th Street
and W. Wisconsin Avenue. All of these highaccident intersections were within the Milwaukee
County portion of the study area. Within the
Ozaukee County portion of the study area, no
more than 1 9 accidents occurred at any intersection in 1978. At nine intersections, all in the
urbanized portion of the study area, including
the City of Mequon, Villages of Thiensville and
Grafton, and City of Cedarburg, more than 1 0 accidents occurred in 1978. All these intersections in
the Ozaukee County, portion of the study area
were located on the state trunk highway system,
specifically STH 57, 167, 181, and 60. Highaccident intersections, those arterial street intersections with 1 0 or more accidents in 1978, within
the Milwaukee County portion of the study area
are generally located along particular arterial
streets. The majority of these arterial street segments are located in the southeastern comer of
the Milwaukee County portion of the study area.
These street segments are:

6. W. Capitol Drive from IH 43 to N. 60th
Street (nine intersections).
Another concentration of standard arterial street
segments with a number of high-accident intersections is located in the west-central portion of the
study area. These segments are:
North-South Streets

1.N. 60th Street from W. Center Street to
W. Good Hope Road (eight intersections).
2. N. 76th Street from W. Lisbon Avenue to
W. Brown Deer Road (eight intersections).
3. N. 92nd Street from W. Hampton Avenue to
W. Good Hope Road (four intersections).
East-West Streets (including diagonals)

1.W. Capitol Drive from N. 60th Street to
Mayfair Road (four intersections).
2. W. Hampton Avenue from N. 60th Street to
N. Mayfair Road (three intersections).
3. W. Good Hope Road from N. 60th Street to
N. 107th Street (four intersections).

North-South Streets

1.N. 27th Street from IH 94 to N. Teutonia
Avenue (14 intersections).
2. N. 35th Street from W. Wisconsin Avenue to
W. Capitol Drive (10 intersections).
3. N. Sherman Boulevard from W. Lloyd Street
to W. Hampton Avenue (seven intersections).
East-West Streets (including diagonals)

1.W. Wisconsin Avenue from IH 43 to N. 35th
Street (five intersections).
2. W. Highland Boulevard from N. 17th Street
to W. Vliet Street (five intersections).

3. W. Lisbon Avenue from N. Walnut Street to
N. 47th Street (four intersections).

4. W. North Avenue from IH 43 t o W. Lisbon
Avenue (seven intersections).
5. W. Burleigh Street from 27th Street to
Appleton Avenue (five intersections).

4. W. Silver Spring Drive from N. 60th Street
to N. 92nd Street (three intersections).

5. W. Appleton Avenue from W. Lisbon Avenue
to W. Hampton Avenue (five intersections).
6. W. Fond du Lac Avenue from N. Sherman
Boulevard to N. 68th Street (three intersections).
The total number of freeway accidents per freeway segment, generally defined as between freeway interchanges, is also shown on Map 95.
Freeway segments in the study area with more
than 350 accidents in 1978 include the East-West
Freeway (IH 94) from the Zoo to the Stadium
Interchange and from the Stadium Interchange to
the Marquette Interchange, and the North-South
Freeway (IH 43) from Hampton Avenue t o North
Avenue and from the Marquette Interchange to the
Hillside Interchange.
Accident rates are shown on Map 96 for the year
1978 for each standard arterial street intersection
in the study area in terms of the frequency of
accidents per hundred million vehicles entering the

intersection, and for each freeway segment in
terms of the frequency of accidents per million
vehicle miles of travel on the segment. Standard
arterial street intersections with high accident rates
are as prevalent in the Ozaukee County portion of
the study area as in the Milwaukee County portion
of the study area. The high-accident rate locations
in the Ozaukee County study area portion are
generally scattered, and, for the most part, have
noticeably higher accident rates than such locations in Milwaukee County. Standard arterial street
intersections within the Ozaukee County portion
of the study area with 400 or more accidents per
hundred million vehicles entering the intersection
include: STH 60 and CTH I in the Town of Cedarburg; STH 43, CTH Y, and Pleasant Valley Road in
the Town of Cedarburg; and Highland Road and
Granville Road in the City of Mequon.
At only one intersection within the Milwaukee
County portion of the study area were there more
than 400 accidents per hundred million vehicles
entering the intersection: N. Teutonia Avenue and
Bradley Road. The major standard arterial street
intersections with high accident rates in the Milwaukee County portion of the study area are also
concentrated in its southeastern corner.
The freeway segment in the study area with the
highest accident rate, six or more accidents per
million vehicle miles, was the North-South Freeway (IH 43) from the Marquette Interchange to
the Hillside Interchange. The East-West Freeway
from the Stadium Interchange to the Marquette
Interchange and the North-South Freeway (IH 43)
from Mequon Road (STH 167) to CTH C in
Ozaukee County experienced the next highest
accident rate in 1978, four to six accidents per
million vehicle miles.
Those standard arterial street intersections which
exceeded both the average accident frequency and
the average accident rate for all standard arterial
street intersections in the study area are shown on
Map 97. The average frequency of accidents in the
year 1978 for standard arterial street intersections
in the study area was eight, and the average accident fate for standard arterial street intersections
in the study area was 126.5 accidents per 100 million vehicles entering the intersection. As shown
on Map 97, those standard arterial street intersections with both an above average frequency and
above average rate of accidents are concentrated in
the southeastern part of the Milwaukee County
portion of the study area. The intersections which

exceed both the average frequency and the average
rate of accidents in the Ozaukee County portion
of the study area are largely located along STH 57
in the City of Mequon, Village of Thiensville, and
City of Cedarburg.
Shown on Map 98 are the segments of standard
arterial streets between intersections within the
City of Milwaukee portion of the study area that
exceeded both the average accident frequency and
the average accident rate in 1978. Standard arterial
street segments in the City of Milwaukee portion
of the study area experienced an average of eight
accidents in 1978, and the accidents occurred at an
average rate of 1,042 accidents per 100 million
vehicle miles on the segment. As shown on Map 98,
the arterial street segments which exceeded both
the average accident frequency and the average
accident rate within the City of Milwaukee portion
of the study area in 1978 are concentrated in that
portion of the City which occupies the extreme
southeastern portion of the study area.
Traffic Conflicts: The second standard under this
objective requires that the proportion of the total
arterial street and highway system operating at or
over design capacity during morning and evening
peak travel hours be minimized in order to minimize traffic conflicts and congestion, thereby
reducing the traffic accident potential. Maps 32
and 33 in Chapter I11 indicate those segments of
the arterial street and highway system of the study
area which operated at or over design capacity
during the morning and the evening peak travel
hour, respectively. As shown on Maps 32 and 33
and summarized in Table 27 in Chapter 111, about
1 3 percent of the study area arterial street system,
or 57 miles, was operating over design capacity
during the peak travel hours and experiencing
traffic conflicts and congestion. About 8 percent
of the study area arterial system, or 36 miles, was
operating at design capacity during each of the
peak travel hours. Most of the arterial street
mileage in the study area operating over design
capacity in the peak travel hours, about 56 miles of
a total 57 miles, was located within the Milwaukee
County portion of the study area, as was most of
the study area street mileage operating at design
capacity during the peak travel hours, about 35 of
a total 36 miles.
Summary and Conclusions: This sixth transportation system management and development objective for the northwest side study sets forth the
need for a transportation system which reduces

Map 97
STANDARD ARTERIAL STREET
INTERSECTIONS WITHIN THE
STUDY AREA EXCEEDING BOTH
THE AVERAGE ACCIDENT
FREQUENCYANDTHEAVERAGE
ACCIDENT RATE: 1978

%The average frequency of sceidenrs in 1878 for standard arrarial
street infcr$esfionr in the study area was eight, and the average
accident rate for standard arterial street intersections in the studv
area was 126.5 accidenfs per 100 million vehicles entering the
intersection. As shown on this map, thore arterial street intersecrionr w i t h both above ekrage frequency of and rate of accidents
are sonsentrsted i n !he routheartern par? of the Milwaukee Counry
portion of the rtudv area. The intersections whish exceed both
average frequency of and rate of accidents i n The Ozsukee Counry
portion of the study. area ore lllrgely located along STH 57 i n
the City of Meguon. the Vlllage of Thienrvilla, and the City
of Cedsrburg.
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Source: SEWRPC.

Map 98
STANDARD ARTERIAL STREET
SEGMENTS WITHIN THE CITY OF
MILWAUKEE PORTION OF THE
STUDY AREA EXCEEDING BOTH
THE AVERAGE ACCIDENT
FREQUENCYANDTHE
AVERAGE ACCIDENT
RATE: 1978

traffic accident exposure and provides for increased
travel safety. Current traffic safety problems,
measured in terms of accident frequency on standard arterial street intersections and freeway segments, were concentrated in the southern, and
particularly southeastern, parts of the Milwaukee
County portion of the study area in 1978. This is
the same part of the study area wherein a high
potential for increased traffic conflicts and accidents was identified.
Deficiencies in the Existing- Transportation
System in the Provision of Transportation
Facilities With a High Aesthetic Quality
The seventh and last objective formulated under
the study recognizes the need for beauty in the
environment for the physical and mental health
and well being of people in the study area. Transportation facilities are major and ubiquitous features of the land- and cityscape and therefore have
a significant impact on the attractiveness of the
environment. This objective and its supporting
standards are principally directed toward consideration of new or improved transportation facilities, specifying that such facilities should be located
so as to avoid the destruction of visually pleasing
buildings, structures, natural features and vistas to
natural features, and should be designed to complement the aesthetic quality of the area through
which they pass. The principal intended use of this
objective is to guide alternative plan design and
evaluation, not problem identification, as well as to
provide guidelines for use in the implementation of
plan recommendations. In addition, it is very difficult t o quantitatively identify aesthetic problems
related t o the existing transportation system. These
problems must be identified through the involvement of the resident population of the study area.
PRELIMINARY CONCLUSIONS BASED UPON
OBJECTIVE DEFINITION OF PROBLEMS
The seven transportation system management and
development objectives adopted for the Milwaukee
Northwest Side /Ozaukee County transportation
improvement study represent a formal definition
of the basic transportation needs of the northwestern Milwaukee County and southern Ozaukee
County study area. These basic transportation
needs include accessibility to land use; economic
and energy efficiency; safety; quick and convenient travel; minimum disruption of community and
natural resource base; an appropriate range of available services; and aesthetics.

The current transportation problems of the study
area were identified by determining how well the
quantitative standards supporting the objectives
were being met by the existing transportation
system in the study area. Land use accessibility
problems in the study area have been determined
to be limited principally to the transit system of
the area. Only in limited parts of the existing
transit service area within the study area is the
suggested level of accessibility to retail and service
centers, park and outdoor recreation areas, and
a scheduled air transport facility met. No part of
the study area meets the desirable level of accessibility to employment opportunities by transit.
The only highway accessibility problem relates to
the current relative levels of accessibility now provided by the transportation system and the relative
intensity of land use development recommended
within the study area. Although the southeastern
portion of the study area is recommended for
continued highdensity development, it is provided
a lower level of highway accessibility than other
high- and medium-density development in the
study area.
This extreme southeastern portion of the study
area also has transportation problems, relative to
the remainder of the study area, with respect to
economic and energy efficiency and disruption of
the community and the natural resource base.
Operating costs per mile to the user of the arterial
street system and public transit system in this
portion of the study area are significantly higher.
In addition, there are substantially greater concentrations of arterial facilities with operating speeds
that result in inefficient fuel consumption, and
with the potential to generate annoying noise
levels. Ambient air quality concentrations of
particulate matter and carbon monoxide emissions
in this portion of the study area have been estimated to exceed primary and secondary standards
promulgated for the protection of public health,
safety, and welfare.
Problems have also been identified in the southeastern portion of the study area concerning the
provision of quick and convenient travel. Public
transit routes in this area do not operate even at
minimum overall travel speeds during nonpeak
travel hours. Congested highway facilities in the
study area which preclude quick and efficient
travel by private automobile during morning and
evening peak travel hours are concentrated in
the entire southern two-thirds of the Milwaukee

County portion of the study area, which includes
this extreme southeastern portion of the study
area. Traffic accidents and traffic conflicts similarly have been noted to be concentrated in the
southeastern portion of the study area, as well as
in the entire southern two-thirds of the Milwaukee
County portion of the study area. And importantly, the basic provision of transportation facilities and services, including arterial streets and
highways, primary and secondary transit, and local
transit, has been found to be inadequate in the
southern two-thirds of the Milwaukee County portion of the study area, based on suggested levels
of arterial street and public transit route spacing
and location.
The existing transportation system problems of
the northwest side study area can be more specifically defined in terms of the arterial streets and
highways within the study area which have a severe
traffic problem. Fourteen arterial reaches have been
identified as having traffic problems (see Table 45).
These 1 4 arterial reaches exhibit at least one, and
in some segments a combination, of the following
traffic congestion symptoms: overdesign-capacity
operation during either the morning or evening
peak hour or both; substandard operating s p e e d s
that is, operating speeds below 25 mph on divided
facilities and below 20 mph on undivided facilities;
and the presence of high-accident locations-that
is, intersections experiencing 1 0 or more accidents
in 1978.
Within these 1 4 arterial reaches, five segments can
be identified as having the most severe traffic problems, as shown on Map 99. These are that portion
of N. 76th Street between W. Good Hope Road
and W. Bradley Road, including the intersection
with W. Good Hope Road; that portion of N. 76th
Street between W. Appleton Avenue and W. Capitol
Drive, including the intersection with W. Appleton
Avenue; that portion of N. Mayfair Road between
the East-West Freeway and Watertown Plank Road,
including the intersection with Watertown Plank
Road; that portion of W. Capitol Drive between
Sherman Boulevard and N. 35th Street, including
the intersections with Sherman Boulevard and
N. 35th Street; and that portion of W. Sherman
Boulevard between Congress Street and W. Capitol
Drive, including the intersection with W. Capitol
Drive. These five arterial segments operate over
design capacity during both the morning and
evening peak hours, exhibit substandard operating
speeds, and include at least one intersection that
experienced 25 or more accidents during 1978.

Twelve of the 1 4 arterial reaches with traffic
problems are located within the southeastern and
south-central parts of the Milwaukee County
portion of the study area. This is the same spatial
concentration of arterial reaches within the study
area which has streets exhibiting inefficient fuel
utilization, higher user operating costs, and areas
where suggested levels of arterial street spacing
have not been provided. Four freeway segments
with particularly severe transportation problemsthat is, severe congestion during both the morning
and evening peak hours and a high frequency of
accidents (at least 200 in 1978)-can also be identified (see Map 99). These segments generally bound
the southern portion of the study area and include:
the Zoo Freeway (USH 45) from W. North Avenue
to W. Wisconsin Avenue; the East-West Freeway
(IH 94) from the Zoo Interchange to the Stadium
Interchange; the East-West Freeway (IH 94) from
N. 35th Street t o the Marquette Interchange; and
the North-South Freeway (IH 43) from W. North
Avenue to W. Hampton Avenue.
The problems of the public transit system in the
northwest side study area cannot be identified by
specific existing routes because, unlike the study
area arterial streets, the public transit routes as
now designed and operated in the study area d o
not individually exhibit a combination of problems, such as substandard speeds, low frequency
of service, and excessive load factors. The public
transit problems in the study area can rather be
attributed to a more basic lack of certain types
of service in some parts of the study area. Within
parts of the southeastern portion of the study area,
as shown on Map 100, only local transit service,
and no primary or secondary service, is operated.
This is significant, because local service in this part
of the study area currently operates at substandard
speeds. In the outlying portion of the Milwaukee
transit service area within the study area, there are
inadequacies in the provision of all three types
of transit service : primary, secondary, and local.
Secondary or express transit service is provided
only in the southeastern portion of the City of
Milwaukee. Primary transit service is limited to
peak travel periods of the weekday and to a small
number of stops principally in the Milwaukee
central business district and in outlying suburban
shopping centers. These transit service problems in
this part of the study area are reflected by high
average overall travel time ratios between comparable public transit and arterial highway trips;
a higher number of transfers required per transit
trip than in the other portions of the study area
served by transit; and generally low levels of public
transit accessibility to major land use activities.
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Table 45
STANDARD ARTERIAL STREETS A N D HIGHWAYS WITHIN THE
STUDY AREA EXHIBITING SEVERE TRANSPORTATION PROBLEMS: 1978

Study Area
Standard Arterial
Streets and Highways

Length
(miles)

Milwaukee County Portion
N. 76th Street from W. Harwood Avenue to W. Bradley Road. . .
W. Capitol Drive from N. 76th Street
to the North-South Freeway (IH 43). . . . . . . . . . . . . . . . .
N. Mayfair Road (STH 100) from the East-West Freeway
(IH 94) to W. Capitol Drive. . . . . . . . . . . . . . . . . . . . . .
N. Sherman Boulevard from W. Lisbon Avenue
to W. Silver Spring Drive. . . . . . . . . . . . . . . . . . . . . . . .
W. Silver Spring Drive from W. Appleton Avenue
to N. Teutonia Avenue. . . . . . . . . . . . . . . . . . . . . . . . .
N. 35th Street from the East-West Freeway (IH 94)
to W. Capitol Drive. . . . . . . . . . . . . . . . . . . . . . . . . . .
N. 27th Street from the East-West Freeway (IH 94)
to N. Teutonia Avenue. . . . . . . . . . . . . . . . . . . . . . . . .
W. Vliet Street and Milwaukee Avenue from N. 20th Street
to Harwood Avenue . . . . . . . . . . . . . . . . . . . . . . . . . .
Related street segments proceeding from the terminus of the
Stadium Freeway-North"stub end" including W. Lisbon
Avenue from N. Sherman Boulevard to i t s intersection
with N. 60th Street, W. Center Street from i t s intersection
with W. Lisbon Avenue to N. 76th Street, N. 60th Street
from i t s intersection with W. Center Street to
W. Capitol Drive, and W. Appleton Avenue from i t s
intersection with W. Lisbon Avenue to N. 76th Street . . . . . . .
W. Hampton Avenue from N. 92nd Street to the
North-South Freeway (IH 43) . . . . . . . . . . . . . . . . . . . .
W. Fond du Lac Avenue from N. 20th Street
to W. Capitol Drive. . . . . . . . . . . . . . . . . . . . . . . . . . .
W. North Avenue from N. 124th Street to N. 76th Street . . . . .
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Subtotal
Total Arterial Streets
Freeway Portions
Zoo Freeway (USH 45) from W. North Avenue
to W. Wisconsin Avenue. . . . . . . . . . . . . . . . . . . . . . . .
East-West Freeway (IH 94) from Zoo lnterchange
tothestadium Interchange. . . . . . . . . . . . . . . . . . . . . .
East-West Freeway (IH 94) from N. 35th Street
to the Marquette Interchange. . . . . . . . . . . . . . . . . . . . .
North-South Freeway (IH 43) from W. North Avenue
to W. Hampton Avenue . . . . . . . . . . . . . . . . . . . . . . . .
Total Freeways

Source: SEWRPC.

Percent
of Total
Study Area
Arterial
System

8.0

Subtotal
Ozaukee County Portion
STH 57 from Donges Bay Road to Highland Road . . . . . .
STH 57 from Pioneer Road (CTH C) to the intersection of
Washington Street (STH 60) and Grafton Avenue (STH 57)

Percent of
Study Area
Portion
Arterial
System
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Fourteen regmentr of arterial streets a d hishwrvs i n the study area
evere t r s n m r t e t i o n problems i n 1978 are identified on this map. Tho- five se@mentr within these 1 4 arterial
reacher having the most revere traffic Problems are that rrortion of
N. 76th Strast between W. Good Hope end W. Bradley Road includIng the lntenection w i t h W. G o d Hope Road; that portion ef
N. 76th Street between W. Appleton Avenue and W. Capiml Drive
including tho interreotisn w i t h W. Applston Avenue: that portlon
of N. Marfair Road betwean the Eaat.Wert Freeway and Watertown
Plank Road ineluding the i n t e r w i q n w i r h Waserrown Plank Road:
thet 'Pordon o.+ W. Cspitol Drive bsfween Sherman Boulevard end
n
M. 35th Sweet insludinr the intsr-tionlt
mMR Sherman Boulevard
$
- and N. 35th Svrreec and that p a n i o n of W. Sherman-Soulevard
between Congress Street and W. Capital W i v r including the inter* W e t i o n w i t h W. Capitol Driv*. Ths* f i v ~srterisl w m e n t s operate
over design capactty durlng b o t h t h e mornins and evening peak
hour% exhibit rubrtandsrd operating speeds, and include at leert
one intersootion enverirncing %9. or morn. accidents during 1978.
Four fleeway segments with psnicularly Ware tranrportation
problems-that is, having nuere townibn during b o t h morning
end -"ins3
peek hours end a h l p h - m m * y of accidents, a t least
200 In 1978-have also .besn'iohsntWied. T h n e seornmn generally
bound the reuthern portion of the aurdy area and include the Zoo
Fraeway (WSH. 46) t r o m W. N e r l h *enw to W. Wisemnrin Avenue;
the E l r o t v w n Freeway (In 941 f r m . the-Zoo Interchange t~ t h e
Stsrlium i n t e r n h a w : t h e E a s - w e r i Freeww '(IH 941 from N. 35th
STrBBt t o tne Maraw.tN Interchange; snd'ths Narth-South Freeway
I I H 43) from W. North Avenue to W. Hampton Avenue.
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The basic problem of pubiic transit i n the northwest side study area
is the lack of certain ryper of service i n =me parts of the study area.
Within parts Of tho southsartern portion of the study area, only
iocai public transit service, and no primary or secondary service,
d. This fact is significant because local public tranriz rervice i n rhio part of the rtudv area currently operates at substandard
speeds. I n the outlying portion of the Milwaukee transit service area
within the rtudy area, there are inadequacies in the provision of
existing =,vice
w i t h respect t o ali three types of service: primary.
secondary, and local. NO secondary or express service is provided.
Pvimary transit service is limited t o peak travel periods of the weekday and t o a small number of stops, principally i n the Milwaukee
central b ~ ~ i n e
district
8 ~
and outlying suburban shopping center*

Source: SEWRPC.

The City of Milwaukee Department of Public
Works added to the list of problems identified
under the study through a separate but concurrently conducted and coordinated study which
focused on traffic accident frequencies and rates
for arterial street segments and intersections within
the City of Milwaukee. Eight additional problem
segments were so identified by the City of Milwaukee Department of Public Works Study:

1.W. North Avenue from N. 27th Street to the
North-South Freeway-IH 43-(1.2 miles);
2. W. Lisbon Avenue from N. Sherman Boulevard to W. Walnut Street (1.3 miles);
3. W. Wisconsin Avenue from N. 35th Street to
N. 16th Street (1.2 miles);
4. W. Fond du Lac Avenue from W. Capitol
Drive to N. 60th Street (0.8 mile);

5. N. 20th Street from W. Hopkins Street t o
W. North Avenue (1.0 mile);
6. N. 107th Street from W. Good Hope Road
to W. Brown Deer Road (2.0 miles);
7. W. Brown Deer Road from N. 91st Street to
N. 76th Street (1.0 mile); and
8. W. Good Hope Road from N. Sherman
Boulevard to N. 76th Street (2.0 miles).
RESULTS OF PUBLIC REVIEW OF DEFINED
STUDY AREA TRANSPORTATION PROBLEMS
The transportation problems of the study area as
identified in a preliminary manner by evaluation of
the performance of the existing transportation
system in light of the agreed-upon system performance objectives and standards was the subject
of three public informational meetings held by
the Commission in the months of September and
November of 1979. The schedule and location of
the meetings are provided below:
Ozaukee Countv
September 19,1979
7:00 p.m.
Webster Transitional School
Cedarburg, Wisconsin

Milwaukee County
November 13,1979
7:00 p.m.
Martin Luther King Center
1531 W. Vliet Street
City of Milwaukee
November 15,1979
7:00 p.m.
Custer Senior High School
5075 N. Sherman Boulevard
City of Milwaukee
Prior to the meeting, the Commission prepared
and widely distributed a SEWRPC Newsletter
(Volume 19, No. 4), which presented in summary
form the existing study area transportation system
problems, as identified in a preliminary manner.
Importantly, community groups within the study
area believed to be interested in transportation
issues were contacted prior to the public informational meetings with a mailing which was distributed with the Newsletter. In the mailing, the
Regional Planning Commission staff offered to
make a presentation to the group of the information presented in the Newsletter prior to the public
informational meetings. The following groups
received this mailing:
Appleton Avenue N.W. Advancement Association
Bluemound Business Advancement Association
Calvary Housing Development Ltd.
Central City Churches
Church, Inc.
Citizen's Regional Environmental Coalition
Cooperation West Side Association
Council on Urban Life
Harambee Ombudsperson
Inner City Development Project
Interfaith Central City Churches
Metro Milwaukee Fair Housing Council
Midtown Neighborhood Association
Milwaukee Associates in Urban Development
Milwaukee Tenants Union
Milwaukee Urban League
Neighborhood House of Milwaukee
Next Door Foundation
Northcott Neighborhood House
North Side Community Design Center
Northwest Action Council
NorthIWest Businessmen's Association
Organization of Organizations

Park West Redevelopment Task Force
Senior Action Coalition
Sherman Park Community Association
State Street Advancement Association
University of Wisconsin-Extension
Upper Center Street Business Association
West North Avenue Advancement Association
West Side Community Center
West Side Home Buyers Clinic
While public attendance and interest in the public
informational meeting held in the Ozaukee County
portion of the study area was high, the lack of
public attendance and interest in the two meetings
held in the Milwaukee County portion of the study
area was disappointing, although expected. However, constructive comments were derived from
both the Milwaukee County and Ozaukee County
sessions. The following discussion summarizes the
public reaction to the preliminary definition of
existing study area transportation problems at the
three informational meetings.
Ozaukee County Public Informational Meeting
At the public informational meeting held in
Ozaukee County, general support was expressed
for the preliminary definition of existing arterial
street and highway problems in the area. At that
meeting, a number of elected officials noted severe
transportation problems on STH 57, particularly
through the City of Cedarburg and Village of
Grafton in Ozaukee County. The problems of
STH 57 in Ozaukee County were also identified
by a number of other elected officials at the
meeting through their proposal of the use of
STH 1 8 1 and CTH N, Wauwatosa Road, as an
alternative routing to STH 57 if Wauwatosa Road
were widened. County Board Supervisor William F.
Kachel, supported by County Board Supervisor
James L. Swan, urged immediate action toward
additional right-of-way preservation for an
improved Wauwatosa Road in Ozaukee County.
Current traffic congestion and travel safety problems on STH 181, Wauwatosa Road, were also
identified by citizens at the meeting. Also pointed
out at the meeting were traffic problems on
STH 60 in Ozaukee County. Two major street
intersections on STH 60 were noted as being
unsafe, consistent with the preliminary problem
identification. These are the intersection of
STH 60 with STH 143 and CTH N, and the intersection of STH 60 and CTH I. A number of citizens also indicated a potential need for public

transit in the urbanized portion of Ozaukee
County, which was noted as being inadequate in
the problem definition.
Milwaukee County Public Informational Meetings
At the first public informational meeting in Milwaukee County, which was held in the extreme
southern portion of the study area, citizens
expressed a need to take advantage of a perceived
undemtilized potential of existing divided and
widened standard surface arterials in the northwest
side study area. Specific surface arterials identified
were Highland Avenue from 27th Street to Vliet
Street, 60th Street from Capitol Drive to Florist
Avenue, Green Bay Road from Capitol Drive to
Silver Spring, and Appleton Avenue from the Zoo
Freeway (USH 45) to Burleigh Street. The substantial industrial refurbishment and redevelopment
which had taken place along the Milwaukee Road
railroad corridor at 30th Street between North
Avenue and Burleigh Street was noted at the meeting, and the provision of more convenient public
transit service to this area through a circulation/
distribution public transit shuttle operation was
suggested. Also suggested was the establishment
of a "transportation center" at the intersection
of North Avenue and Fond du Lac Avenue to
facilitate intercity passenger transportation by
motorcoach and railroad from the northwest side
study area.
At the second public informational meeting in
Milwaukee County, concern was expressed by
public officials and citizens over the existing
transportation problems of the northwestern part
of the Milwaukee County portion of the study
area. General support for the preliminary definition of arterial street problems in the area was
expressed, particularly for those problems identified along 76th Street from Bradley Road to
Silver Spring Drive. Also expressed was a belief
that these problems were sufficiently severe to
require the implementation of transportation systems management measures along 76th Street
northerly beyond Bradley Road to County Line
Road, the construction of a new north-south arterial street along 68th Street from Brown Deer
Road to Florist Avenue, the widening of 91st
Street from Mill Road t o Brown Deer Road, the
extension of County Line Road through the construction of a bridge across the Milwaukee River,
the improvement of Brown Deer Road between
Green Bay Road and the North-South Freeway

(IH 43), and the improvement of Bradley Road
from 124th Street to the North-South Freeway
(IH 43). Also expressed at that meeting was a need
for transit service in scattered medium- and highdensity residential development and in the developing City of Milwaukee industrial land bank in the
northwestern part of the Milwaukee County portion of the study area.
SUMMARY AND CONCLUSIONS
The current problems and deficiencies of the transportation system of the Milwaukee Northwest
Side/Ozaukee County transportation improvement
study area have been identified in this chapter.
This identification is an important step in the
northwest side study because the short-range
transportation system improvement plans to be
prepared under the study will be directed toward
alleviation of the most severe problems identified.
This identification was conducted in two stages.
The first stage consisted of the preliminary identification of these problems based upon a quantitative evaluation of the performance of the existing
transportation system against the agreed-upon
study transportation system management and
development objectives. The second stage consisted
of public review and comment on these problems,
as identified in a preliminary manner through this
technical w o r k a step that involved not only the
advisory committee structure for the study, but
three public informational meetings held within
the study area.
Under the first stage of this problem identification
process, the current transportation system problems of the study area were identified by determining how well the quantitative standards supporting
the adopted study objectives were being met by
the existing transportation system in the study
area. The basic transportation needs or objectives
considered in this preliminary analysis included
the accessibility to land use provided by the transportation system; the economic and energy efficiency of the transportation system; the travel
safety of the transportation system; the provision
of quick and convenient travel by the transportation system; the disruption of community development and of the natural resource base by the
transportation system; the range of services provided by the transportation system; and the aesthetics of the transportation system.
Land use accessibility problems in the study area
were determined to be limited principally to the
transit system of the area. Only in limited parts of

the existing transit service area was the suggested
level of public transit accessibility to retail and
service centers, park and outdoor recreation areas,
and a scheduled air transport facility found to be
met. No part of the study area met the desirable
level of accessibility to employment opportunities
by transit. The only highway accessibility problem
concerned the current relative levels of accessibility
now provided by the transportation system and
the relative intensity of land use development
recommended within the study area. Although
the southeastern portion of the study area is
recommended for continued highdensity development, it was determined that it is being provided
a lower level of highway accessibility than other
high- and mediumdensity urban development in
the study area.
This extreme southeastern portion of the study
area also was determined to have transportation problems, relative to the remainder of the
study area, with respect to energy efficiency
and disruption of the community and the natural
resource base.
Problems were also identified in the southeastern
portion of the study area concerning the provision
of quick and convenient travel, both by public
transit and by highway facilities. Traffic accidents
and traffic conflicts were noted to be concentrated
in the southeastern portion of the study area, as
well as in the southern two-thirds of the Milwaukee
County portion of the study area.
The existing transportation system problems of the
northwest side study area were defined in the first
phase of the analysis in terms of specific arterial
streets and highways within the study area exhibiting particularly severe traffic problems. Arterial
streets and highways with severe problems were,
for the purposes of the study, defined as those
arterial streets and highways that exhibit a combination of transportation problems, including not
only a severe level of congestion-that is, operation
over design capacity--during morning and evening
peak travel hours and the provision of lower
than sugg'ested overall operating speeds, but also
a number of significantly high-accident intersections, and a higher than average intersection accident rate.
Fourteen arterial reaches in the study area, representing nearly 62 miles of arterials, were identified
as having traffic problems. These fourteen arterial
reaches exhibited at least one, and in some segments a combination, of the above-mentioned

severe traffic congestion symptoms and problems.
Twelve of these 1 4 arterial reaches were located in
the Milwaukee County portion of the study area;
two were located in the Ozaukee County portion
of the study area. Eight additional reaches, representing 1 0 miles of arterials, all within the City of
Milwaukee portion of the study area were identified by the City of Milwaukee as being problem
arterials based on consideration of accident rates
and frequencies. Four freeway segments with particularly severe traffic problems-that is, severe
congestion during both the morning and evening
peak hours and a high frequency of accidents (at
least 200 in 1978)-were also identified. These
segments generally bounded the southern portion
of the study area.
Under the technical analysis, the problems of the
public transit system in the northwest side study
area were attributed to a lack of certain types of
public transit service in some parts of the study
area. Within parts of the southeastern portion of
the study area, it was determined that only local
transit service was being operated, often at substandard speeds. In the outlying portion of the
Milwaukee transit service area within the study
area, inadequacies were determined to exist in
the provision of all three types of transit service:
primary, secondary, and tertiary. Primary transit
service was found to be limited to peak travel
periods of the weekday and to a small number of
stops, principally in the Milwaukee central business
district and in outlying suburban shopping centers.
No express transit service was being provided. The
above problems were reflected by the high average
overall travel time ratios found between comparable public transit and arterial highway trips; the
high number of transfers required per transit trip in
some portions of the study area served by transit;
and the generally low levels of public transit service
being provided to major land use activities.
Under the second stage of the definition of existing transportation system problems in the northwest side study area, public review and comment,
general support of the preliminary technical definition of arterial street and highway and transit problems was expressed at three public informational
meetings. There was no testimony that the problems as preliminarily defined did not exist. In fact,
a number of additional arterial street and highway

and public transit system problems were identified. These additional problems are primarily
concentrated in the northwestern part of the
Milwaukee County portion of the study area, and
include the need to consider transportation systems management in the short range along 76th
Street northerly beyond Bradley Road to County
Line Road, and to consider in the long range the
improvement of STH 181 and CTH N-Wauwatosa
Road in Ozaukee County--and of parallel northsouth surface arterials to STH 181-76th Street, in
northwestern Milwaukee County. Also expressed
was a need t o consider long-range improvements to
east-west streets in the northwestern part of the
Milwaukee County portion of the study area. Additional public transit problems were also noted in
this part of the study area-namely, the lack of any
type of local transit service in many pockets which
have medium- t o high-density development and
in the developing City of Milwaukee industrial
land bank.
The preparation of short-range transportation
system improvement plans under the northwest
side study is intended to alleviate the existing
transportation problems of the area to the extent
possible using transportation systems management
measures on arterial streets and highways and
transit service improvements on the public transit
system of the area. Based upon the comments
received at the public informational meetings, the
short-range transportation systems management
planning under the study will be directed toward
alleviating the most severe transportation system
problems existing in the study area as identified
under the first stage of this study-namely, the
problems on the 1 4 arterial street reaches listed in
Table 45 plus the problems on the eight reaches
identified as problem reaches by City of Milwaukee
officials, and the lack of provision of certain types
of transit service in the study area. In addition, the
short-range planning will consider transportation
systems management measures along 76th Street
between Bradley Road and County Line Road in
the northwestern part of the Milwaukee County
portion of the study area, as well as the possible
provision of public transit service to noncontiguous
high- and medium-density development in this
same area and to the City of Milwaukee industrial
land bank and the redeveloping industrial corridor
along the Milwaukee Road railroad line at 30th
Street between North Avenue and Burleigh Street.
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Chapter V
ALTERNATIVE AND RECOMMENDED SHORT-RANGE TRANSPORTATION SYSTEM PLANS
INTRODUCTION
Existing transportation system problems in the
northwest side study area were identified in Chapter IV of this report. Fourteen segments of arterial
streets were determined to have severe traffic congestion, travel speed, and safety problems. These
segments are:
1.W. Hampton Avenue from N. 92nd Street to
the North-South Freeway (IH 43);

2. N. 76th Street (STH 181) from W. Harwood
Avenue t o W. Bradley Road;
3. N. Sherman Boulevard from W. Lisbon
Avenue to W. Silver Spring Drive;

4. W. Vliet Street and W. Milwaukee Avenue
from W. Harwood' Avenue t o N. 20th Street;
5. W. Fond du Lac Avenue (STH 145) from
W. Capitol Drive (STH 190) t o W. Walnut
Street;

11.N. Mayfair Road (STH 100) from the EastWest Freeway (IH 94) to W. Capitol Drive
(STH 190);

12. W. Capitol Drive (STH 190) from N. 76th
Street (STH 181) to the North-South Freeway (IH 43);

13. STH 57 from Donges Bay Road t o Highland
Road; and
14. STH 57 from Pioneer Road (CTH C) t o the
intersection of Washington Street (STH 60)
and Grafton Avenue (STH 57).
The first 1 2 of these 1 4 segments are all in Milwaukee County, the last two in Ozaukee County.
An additional eight segments of arterial streets were
identified by the City of Milwaukee as problem
segments, including:

6. N. 27th Street from the East-West Freeway
(IH 94) t o N. Teutonia Avenue;

1.W. Fond du Lac Avenue (STH 145) from
N. 60th Street to W. Capitol Drive (STH 190);

7. W. Silver Spring Drive from W. Appleton
Avenue (USH 41) to N. Teutonia Avenue;

2. W. Lisbon Avenue from N. Sherman Boulevard t o W. Walnut Street;

8. Related street segments proceeding from the
terminus of the Stadium Freeway-North
(USH 41) "stub end," including W. Lisbon
Avenue from N. 60th Street t o its intersection with N. Sherman Boulevard; W. Center
Street from its intersection with N. 76th
Street (STH 181) to W. Lisbon Avenue;
N. 60th Street from its intersection with
W. Center Street to W. Capitol Drive (STH
190); and W. Appleton Avenue (USH 41)
from its intersection with N. 76th Street
(STH 181) to W. Lisbon Avenue;

3. W. Wisconsin Avenue from N. 35th Street t o
N. 16th Street;

9. N. 35th Street from the East-West Freeway
(IH 94) to W. Capitol Drive (STH 190);

7. W. Brown Deer Road (STH 100) from N. 91st
Street t o N. 76th Street (STH 181); and

10. W. North Avenue from N. 124th Street t o
N. 76th Street (STH 181);

8. W. Good Hope Road from N. 76th Street
(STH 181) to N. Teutonia Avenue.

4. N. 20th Street from W. North Avenue to
W. Hopkins Street;
5. W. North Avenue from N. 35th Street t o the
North-South Freeway (IH 43);
6. N. 107th Street (STH 100) from W. Good
Hope Road to W. Brown Deer Road
(STH 100);

Two of these additional eight segments--the
W. Fond du Lac Avenue (STH 145) and W. Lisbon
Avenue problem segments-were incorporated as
extensions of two of the original 1 4 problem segments. This resulted as a total of 20 problem arterial segments totaling approximately 76 miles, or
about 17 percent of the total arterial street mileage
within the northwest side study area, as shown on
Map 101.
A traffic engineering analysis was performed on
each of these identified problem street segments.
Alternative transportation system management
actions were developed and evaluated for each congested intersection along the problem arterial segments, and recommended actions were selected
from among the alternatives considered. Care was
taken in the conduct of all of the traffic engineering analyses of the 20 arterial street segments that
the transportation systems management actions
proposed for each intersection, and for each segment of an arterial street, were compatible with
other actions proposed along the reach of each
arterial street, and for the entire arterial street
system of the study area. However, no specific
analyses were conducted of safety problems along
the problem arterial segments as a part of the
traffic engineering analysis, and specific actions to
increase operating speeds and to reduce accident
rates and frequencies are not included in the shortrange transportation system plans. It is accordingly
recommended that accident rate analyses and safety
improvement considerations for intersections along
each arterial segment be coordinated with the
implementation of recommended congestion abatement actions at each intersection. In this respect, it
should be noted that actions to reduce congestion,
while not specifically designed to do so, should
generally contribute to freer traffic flow and therefore reduced accident frequency, particularly at
those locations at which an accident problem
involves left-turning vehicles and when the recommended congestion abatement action involves
separate left-turn signal phasing or left-turn lane
construction actions.
Also, an analysis was made of the midblock problems attendant to median and driveway openings on one of the 20 problem arterial stretchesN. 76th Street (STH 181)--which was identified at
public informational meetings on existing study
area transportation problems as requiring such an
analysis. The analysis of midblock problems and
recommendation of actions to abate those problems were prepared by the Wisconsin Department
of Transportation, District 2.

Another element of the short-range transportation
system plan for the northwest side study area is
the integration of the "stub ends" of the no longerproposed Park Freeway-West and Park Freeway
spur at the uncompleted Hillside Interchange on
the North-South Freeway (IH 43), and the "stubends" of the Stadium Freeway-North at W. Lloyd
Street, into the existing surface arterial street
system. A presentation of the alternative and recommended actions considered for incorporation of
these freeway "stub ends" into the surface arterial
street system is included in this chapter.
Also identified in Chapter IV of this report were
the most severe problems of the existing public
transit system of the northwest side study areaspecifically, the lack of primary and secondary
transit service in some of the most intensively
developed parts of the study area. In order to
alleviate these transit service problems, alternative
short-range transit system improvement plans were
developed, tested, and evaluated for the public
transit system of the study area as part of the
concurrent Milwaukee County Transit System service improvement study of the entire transit
system of Milwaukee County. That study considered four alternative short-range transit service
improvement plans for Milwaukee County:
1 ) a "status quo" plan, which consisted of continued operation of the existing transit routes and
frequency of service and which served as a basis for
the evaluation of the other alternatives; 2) an
"augmented" transit service plan, which consisted
only of increased frequency of transit service over
the existing routes of the Milwaukee County
Transit System; 3) a "timed-transfer" plan, under
which selected existing and new transit routes in
Milwaukee County would meet at a common point,
or transit center, with common arrival times in
order to facilitate transfers, and under which
express service would be expanded; and 4) an
"extended grid" plan, under which transit service
would be extended t o areas not presently served,
and express service would be expanded. Following
the testing and evaluation of these plans, a recommended plan for all of Milwaukee County was
developed which combined the best features of
both the "timed-transfer" and "extended grid"
plans. Under this recommended plan, local service
would be extended to portions of the study area;
existing local service would be rerouted to improve
directness and connectivity and the frequency of
local service would be increased; a timed-transfer
center would be provided at the Bay Shore Shopping Center at the eastern boundary of the study
area; and two new express routes and two new
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park-ride lots would be provided in the study
area. A description of the recommended shortrange transit system improvement plan as it
affects the northwest side study area is presented
in this chapter.
A TRANSPORTATION SYSTEMS
MANAGEMENT PLAN FOR
THE ARTERIAL STREET AND
HIGHWAY SYSTEM OF THE
NORTHWEST SIDE STUDY AREA
The following sections of this chapter present alternative and recommended traffic management
actions for each of the 20 identified problem arterial segments in the study area. Presented first are
actions recommended to resolve existing peak-hour
traffic congestion problems at controlled intersections along all of the 20 arterial segments, followed
by those actions recommended to resolve the existing midblock median crossing conflicts on the
N. 76th Street problem arterial segment. Finally,
the actions recommended for the integration of the
Hillside Interchange and Stadium Freeway-North
"stub ends" into the existing surface arterial street
system of the study area are presented.
Most of the traffic management actions recommended to resolve existing traffic congestion problems pertain to signalized intersections along the
20 arterial segments. In urban areas, such as those
within which all of these 20 segments are located,
traffic congestion problems are generally located
at controlled intersections with other arterial
streets. These intersections require a sharing of
the available vehicular roadway capacity between
the intersecting streets through the use of traffic
signals, which regu'late the flow and number of
vehicles that can travel over an arterial street
during a given time period. In some situations,
roadway capacity can be controlled by midblock
conditionssuch as a substantial reduction in
roadway width, or substantial turning movements
at nonarterial street intersections or at entrances to
major traffic generators.
The specific locations along the 20 problem arterial
segments where traffic management actions were
to be considered under this study to resolve existing traffic problems were determined through
a detailed inventory of the existing physical and
peak-hour operating characteristics of each segment. This inventory identified any unusual midblock restrictions between signalized intersections,
and established whether traffic congestion was

present on the roadway approaches to the signalized intersections located along the reaches of each
segment. The latter was accomplished by comparing the morning and evening peak-hour traffic
volumes to the maximum hourly capacity of each
approach to the signalized intersections along the
20 problem arterial segments. The peak-hour traffic volumes used in the analyses were obtained by
counts of manual turning movements, and represent the four consecutive 15-minute intervals of
heaviest traffic on each separate intersection
approach between the hours of 6:30 a.m. and
9:00 a.m. for the morning peak hour, and 3:00
p.m. and 6:00 p.m. for the' evening peak hour.
These traffic counts, which were taken by the
Commission staff during the months of March
through September 1980, were supplemented by
and verified with traffic counts taken in 1977
through 1980 by the staffs of the Wisconsin
Department of Transportation and of the municipality within which the arterials are located.
The maximum hourly capacity, defined as the
maximum number of vehicles which can pass
through an approach to a signalized intersection
given the physical and vehicular operating characteristics at that intersection, was calculated for the
analyses using the method set forth in the Highway
Capacity ~ a n u a l ?Under this method, seven factors control intersection capacity: 1 ) intersection
approach pavement width and the presence of
channelization for exclusive turn lanes; 2) parking
conditions within 250 feet of both sides of the
intersection; 3) the type of traffic control measures
at the intersection (at those intersections where signal phases are traffic-actuated, it was assumed that
actuation of those phases would occur throughout
the peak travel hour under analysis or for a portion
of the peak hour based on the traffic flow characteristics during that hour) 4) community population size and the character of land development
immediately adjacent to the roadway; 5) the distribution of right and left turns at each intersection;
6) the percent of trucks or buses in the traffic
stream; and 7) the peak-hour factor, which is a measure of the variation in traffic flow rate during the
peak hour. The first four of these factors constitute the existing physical conditions affecting

Transportation Research Board Special Report 87,
Highway Capacity Manual-1965, ~ a t i o n a lAcademy o f Sciences, National Research Council. Washington; D. C.
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roadway capacity, and the last three factors constitute the existing operating characteristics of the
vehicular traffic which affect roadway capacity.
One physical roadway characteristic which is not
addressed in the procedures set forth in the Highway Capacity Manual pertains to the i m p a m
divided roadway intersections on the capacity of
left-turning traffic movements. Based upon the
experience and current traffic engineering practices
of the City of Milwaukee and the Wisconsin Department of Transportation, and upon field observations by Commission staff of the peak-hour operation of various signalized intersections in the
northwest side study area, the procedures for
determining the maximum capacity of exclusive
Ca~acitv
left-turn movements in the Hi~hwav
"
"
Manual have been modified to more accurately
reflect the existing operation of left-turning traffic
movements in the-~ilwaukeearea at divided intersections. Specifically, these modifications in leftturn capacity levels occur at, and are a result of,
the improved operating conditions afforded by
the increased vehicular storage capacity, longer
signal clearance intervals; and separation of conflicting traffic movements at the intersection of divided
arterial roadway cross-sections. This modification
in left-turn-movement capacity levels is included in
the analysis and identification of existing traffic
congestion problems and recommended transportation system management actions designed to abate
those problems in the northwest side study area.
In the analyses, traffic congestion was assumed to
exist when the volume-to-capacity ratio equaled or
exceeded that attendant to a level-of-service of D
or E as defined in the Highway Capacity Manual.
Under level-of-service D operation, traffic volumes
approach unstable conditions characterized by
restrictions in operating speeds and vehicle flow.
Drivers have little freedom to manuever and experience extensive delays at signalized intersectionsturning movements may require waiting through
more than one red phase to travel through the
intersection. Under level-of-service D conditions,
from 30 to 70 percent of the green phases of the
traffic signal cycle are fully utilized by vehicular
traffic--that is, traffic is constantly moving through
the intersection during the green phase, or is waiting to use the green phase but is delayed, for
example, by pedestrian or opposing vehicular
traffic. The volume-to-capacity ratio attendant to
a level-of-service D ranges from 0.81 to 0.90.
Under level-of-service E operation, traffic volumes
approach maximum capacity, characterized by
unstable flow with stop-and-go conditions resulting

in long queues of vehicles waiting upstream of the
intersection. In addition, under level-of-service E
conditions drivers experience excessive delays, with
nearly all vehicles being delayed through one or
more traffic signal cycles. Under level-of-service
conditions, from 70 to 100 percent of the green
phases of the traffic signal cycle are fully utilized
by vehicular traffic. The volume-to-capacity ratio
at level-of-service E ranges from 0.91 to 1.00. Both
levels-of-service D and E represent conditions under
which traffic volumes exceed the design capacity
of standard arterial facilities.
The differences between facilities operating at
design capacity, or at level-of-service C, and over
design capacity, or at levels-of-service D or E,
include increased delays at intersections, a 20 to
25 percent reduction in travel speed, and similar
proportionate increases in motor fuel consumption and air pollutant emissions. Using these
assumptions, the number of congested traffic
movements was calculated for each intersection

2 ~ e s i g ncapacity is defined as the upper limit o f
level-of-service C, or the maximum vehicular traffic which can be accommodated o n an arterial
facility and still provide level-of-service C operating conditions. Those arterial facilities experiencing traffic congestion are defined as those
arterials with traffic volumes which exceed design
capacity, and operate at levels-of-service D or E.
The design capacity o f an arterial facility is generally 70 t o 80 percent o f its maximum capacity.
(Maximum capacity is sometimes simply referred
to as capacity.)
Because long-range transportation system planning must be conducted with at least 20-year forecasts of arterial traffic volumes, in which forecasts
are dependent upon forecasts o f regional population and economic activity levels and planned
allocations o f such levels to subareas of the Region,
and because forecasts of arterial traffic volumes
necessarily assume full implementation o f the
planned transportation system, design capacity is
conservatively expressed as a range in such planning. Thus, for long-range planning purposes an
arterial facility, in order to be considered to operate over design capacity, must have forecast traffic volumes which exceed its design capacity by
more than 10 percent. When existing traffic
volumes must be estimated or updated, this same
conservative assumption regarding design capacity
is generally applied as well, as in Chapter IV o f this
planning report.

roadway approach. In accordance with the Highway Capacity Manual, left turns were always
analyzed as a separate movement when provided
with a separate signal phase or exclusive turn lane,
and right-turn and through movements together
were analyzed as a separate movement, except
where a separate signal phase or right-turn channelization existed, in which case right turns were
analyzed as a separate movement. In those cases
where no separate turn phases or channelization
was provided, the entire intersection approachleft-turn, through-, and right-turn movements-was
analyzed in total.
Traffic management measures for the 20 problem
arterial street segments were designed to achieve
a level-of-service C-that is, at design capacityduring the peak-traffic-volume periods of an average weekday. These measures were so designed
because the traffic management planning was being
done for relatively long stretches of arterial streets
which were identified in a systemwide analysis
as requiring the abatement of congestion. Consideration of design levels-of-service D or E for long
stretches of the identified problem arterials would
implicitly mean permitting all of the problem arterials, representing nearly 20 percent of the study
area arterial street system, to operate under congested conditions. This would not represent good
practice, particularly when considering that the
street system of the study area is being planned for
average weekday conditions. Daily and seasonal
variations in travel demand, the occurrence of special events, severe weather, and street maintenance
and reconstruction operations can all cause either
significant increases in traffic or significant restrictions in the street width available to accommodate
traffic flow and thereby result in operating conditions which exceed design capacity levels, resulting
in excessive traffic congestion problems on major
portions of the arterial street system.
Four basic types of traffic management actions
have the potential to abate traffic congestion at signalized intersections on arterial streets: 1)retiming
the existing traffic signal phasing plan so as to
increase the green time allotted to a problem
intersection approach and thereby the resultant
capacity, thus reducing congestion; 2)adding signals or separate signal phases, such as exclusive
turn arrows, to provide for increased and segregated traffic movement and capacity on a problem
approach; 3) prohibiting on-street parking within
250 feet of the intersection to provide for increased
traffic movement; and 4) constructing new or addi-

tional through or exclusive turn lanes to add
capacity to the problem intersection approaches.
The first action listed above, the revision of signal
timing, involves the least capital cost and disruption. The second action listed would involve
a somewhat higher capital cost but no disruption.
The third action would involve little capital cost,
but may entail some disruption of urban activities
and therefore be liable to strong local opposition.
The fourth action, the construction of new or
additional turn lanes, would involve substantially
greater capital costs than the other actions and
may also involve some disruption. Therefore, in the
development of traffic management action recommendations for problem intersections, the revision
of signal timing was the first alternative considered,
and the other actions were considered-in the order
listed above--only if the analyses indicated the first
action could not solve the congestion problem.
Under each alternative action recommended to
solve a traffic congestion problem, an analysis was
made to ensure that sufficient pedestrian crossing
time, based on a pedestrian walking rate of four
feet per second and a walk start time of seven
seconds, was maintained on all approaches to the
problem intersection.
The retiming of the existing traffic signal phasing
plan at a problem intersection, as noted above, can
increase the green time allotted to the problem
approach. The resultant increase in the capacity of
the identified problem approach or approaches to
the intersection may be sufficient to alleviate the
congestion problem at that intersection. If the
retiming can be accomplished without increasing
the total cycle length of the traffic signal, it can be
implemented at minimal cost. If the total cycle
length needs to be increased-for example, from
60 seconds to 90 seconds-the attendant capital
cost will approximate $200.The drawback to traffic signal retiming is that in order to increase the
green time and capacity on the problem approaches
to an intersection, green time and capacity have to
be decreased for the cross approaches to the intersection. At some intersections, increasing green
time to the extent required to eliminate the congestion problems will only result in shifting the
congestion problem to the cross arterial approaches.
In all cases where retiming was recommended
under this study, the analyses indicated that the
existing traffic congestion could be eliminated, and
not merely shifted to the cross arterial approaches.
In certain cases, when implementing the recommended signal retimings, the implementing agency
may also desire to modify the signal timing plans

of the adjacent signal subsystems in order to assure
efficient traffic progression between signals. Such
modifications could be quite extensive, and no estimate has been made of the costs associated with
such additional signal timing alterations.
The second traffic management action considered
involves adding to the existing traffic signal phasing
plan a leading or lagging green arrow as a separate
right- and/or left-turn phase at the problem intersection approaches. The separate turn phase would,
as dictated by the existing traffic movements, operate concurrently with, or exclusive of, the through
green phase controlling the problem approach in
order to increase the green time and capacity associated with the turn movements at that approach.
The capital cost of adding separate turn phasing to
the traffic signalization at an intersection approximates $2,000 for each approach t o receive such
phasing, unless a new traffic controller is required
at the intersection. The new controller would add
an estimated $12,000 to the capital cost of adding
a new turn phase. The disadvantage of this action
is similar to that of traffic signal retiming. In order
to increase the green time and capacity associated
with turn movements at a problem approach to an
intersection through separate turn phasing, green
time and capacity must be reduced for the opposite approach, or cross approaches, to the intersection. In all cases where separate turn phasing is
recommended under this study, the analyses indicated that the levels of service for all approaches to
the problem intersection remained adequate, and
the congestion problems were not merely shifted
to an opposing or a crossing approach. Separate
turn phasing, consequently, was the second action
considered in the resolution of intersection traffic
congestion problems. At those intersections where
minimum pedestrian crossing time could not be
advanced, pedestrian-activated signal phasing was
recommended. All existing pedestrian-activated
phasing was retained. At each intersection at which
pedestrian-activated phasing was recommended,
new traffic controllers were also recommended.
The third traffic management action considered
involves the prohibition of on-street parking within
250 feet of both sides of the intersection. Prohibition of parking at an intersection can eliminate congestion in some cases by increasing the usable intersection approach width and attendant capacity,
particularly for high-volume right-turn movements.
This action has a low capital cost, as it requires
only regulatory signing changes for implementation, approximately $200 to $300 per intersection

approach. The disadvantage of this action is the
local disruption that it may entail. The prohibition
of on-street parking can reduce convenient, direct
access to adjacent land use activities. As a result, it
can generate substantial public opposition, particularly if it is to be implemented during the evening
peak hour in commercial and other nonresidential
land use areas where adequate nearby off-street
parking may not be available. The prohibition of
parking was therefore not recommended as a traffic management alternative under such conditions
unless it was the only remaining alternative traffic
management action available to abate a congestion
problem at a specific intersection.
The fourth traffic management action considered
for the resolution of congestion problems at intersections involves the widening of the intersection
to increase capacity at problem approaches. The
widening, depending upon the specific intersection
approach, could consist of the construction of
a new right-turn lane or left-turn lane within an
existing median, the construction of an additional
lane to create a double left- or double right-turn
lane, or the widening of the intersection to provide
an additional lane for through traffic. Some of
these actions could require the taking of adjacent
right-of-way. The minimum capital cost for intersection widening would be $15,000 to $20,000 per
approach, this being for the addition of a turn lane
constructed within an existing roadway median so
as not to require any additional right-of-way. Pavement markings at a capital cost of $200 may be
recommended with a turn lane to enable its more
efficient use.
Another traffic management action which can be
considered as an alternative solution for a congestion problem at an intersection is the prohibition
of right and/or left turns at the intersection. The
prohibition of turn movements increases the
capacity of an intersection by removing conflicts
between turning movements and through movements. This action has a low capital cost, as it
essentially requires only regulatory signing for
implementation, approximating $200 to $300 per
intersection approach. The disadvantage of this
action is the increased traffic that it may entail for
the surrounding land access, collector, and arterial
streets. The prohibited turns may be expected to
be diverted to nearby land access and collector
streets, resulting in the penetration of residential
neighborhoods by through traffic, or causing new
or exacerbating existing congestion problems at
other nearby arterial intersections. This action may

also result in a circuitous routing of traffic, with
additional vehicle trip length, trip time, and turning movements; increased fuel consumption and air
pollutant emissions; and little or no net systemwide
reduction in traffic congestion and its associated
undesirable impacts. Consequently, turn prohibition was considered but not recommended as
a solution for any problem intersection under
this study.
In addition to the signalized problem intersections in the study area, certain other intersections along the 20 arterial street segments which
were controlled by stop signs were also found
to exhibit traffic congestion, and required the
development of alternative traffic management
actions to abate this congestion. The action considered in such cases involved the installation of
new traffic signals at a capital cost of approximately $40,000 per intersection.
In any consideration of the recommended traffic
management actions presented in the following sections, it must be recognized that these actions will
require, prior to implementation, final engineering
and design studies by the implementing agencies.
Such studies may result in the identification of
alternatives in addition to the recommended
actions, or in the identification of desirable modifications to those actions. The final engineering
and design studies may also determine that some
recommended actions are not feasible, owing to
constraints or limitations which can be identified
only in the more detailed studies. These constraints
could include restrictions on the recommended
traffic signal timing modifications t o avoid adverse
effects on existing traffic signal progression systems, and negative impacts of recommended new
or lengthened turn bays on some pedestrian movements and driveway and median openings.
It should also be noted that the capital costs of the
traffic management actions recommended in this
study are presented in 1980 dollars. These costs
represent the estimated expenditures required t o
implement each recommendation, but do not
include the additional costs associated with the
preliminary design engineering or construction engineering, or the cost of timing modifications which
might be required to the signal subsystems adjacent
to each problem arterial segment evaluated in the
study. The additional costs associated with the
preliminary design engineering or construction
engineering for each recommendation could range
from zero percent for actions such as signal retim-

ing or parking prohibition, t o 1 0 percent for actions
such as the construction of exclusive turn lanes.
The additional costs associated with the retiming
modifications which might be required to the
signal subsystems adjacent to each problem arterial
segment evaluated in this study may be expected
to be minimal, due t o the fact that the signal retiming actions recommended at each congested problem intersection approach include consideration of
any effects of that action on adjacent signal subsystems, particularly when the signal subsystems
which might require modifications are located
immediately adjacent to the problem intersection
being considered.
W. Hampton Avenue from N. 92nd Street
t o the North-South
One of the 20 arterial street segments in the northwest side study area determined t o have sufficiently
severe traffic problems t o warrant investigation of
short-range traffic management improvements is,
as shown on Map 102, W. Hampton Avenue from
N. 92nd Street to the North-South Freeway (IH 43),
a distance of 5.6 miles. The existing land use pattern within a one-half-mile-wide corridor along this
problem segment of W. Hampton Avenue is shown
on Map 103. Residential land use comprises the
majority of all development in the corridor, as well
as of all development located immediately adjacent
to W. Hampton Avenue. Retail sales and service
land uses abut W. Hampton Avenue at its intersections with W. Appleton Avenue (USH 41), N. 76th
Street (STH 181), W. Fond du Lac Avenue (STH
145), W. Hopkins Street, and N. Teutonia Avenue,
and otherwise occur in a scattered fashion along
the corridor. The only major industrial development in the corridor is concentrated between
N. 35th and N. 20th Streets. Recreational land use
occurs at the western and eastern termini of this
problem segment at Madison Park and Lincoln
Park, respectively, and near W. Hampton Avenue
and N. 60th Street at the Lincoln Creek Parkway.
Governmental and institutional land uses are dispersed throughout the corridor.

Physical Characteristics: There are no physical roadway restrictions along this segment of W. Hampton
Avenue. The roadway is divided by a median ranging in width from 8 to 22 feet between N. 92nd
Street and N. Green Bay Avenue (STH 57), and the
curb-to-curb pavement widths of the dual roadways
range from 28 to 35 feet, adequate to provide two
lanes in each direction for moving traffic with parking permitted. The existing cross-section between
N. Green Bay Avenue and the North-South Free-
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way (IH 43) ranges in curb-to-curb width from 48 to
52 feet, adequate to provide two lanes in each
direction for moving traffic with parking prohibited. Parking is currently permitted along this problem segment of W. Hampton Avenue from N. 92nd
Street to W. Green Bay Avenue, and is prohibited
from W. Green Bay Avenue to the North-South
Freeway (IH 43).

Freeway (IH 43) is indicated in Table 47. Map 102
shows the location and jurisdiction of all traffic
signals on this segment of W. Hampton Avenue,
and the relationship of these signals to the other
interconnected progressive signal subsystems which
are located within approximately one-half mile of
W. Hampton Avenue and are directly affected by
the timing plans of the traffic signals on W. Harnpton Avenue. Nine of the traffic signals are located
at intersections of W. Hampton Avenue with other
arterial streets, while five of the traffic signals are
located at intersections of W. Hampton Avenue
with nonarterial streets-specifically, W. Grantosa
Drive, N. 68th Street, N. 51st Street, N. 37th
Street, and N. 32nd Street. 'Stop signs are located
on the approaches to all other collector and local
streets crossing this segment of W. Hampton
Avenue. Flashing railroad crossing signals are
located to control traffic at the Milwaukee Road
at-grade crossing of W. Hampton Avenue at N. 28th

As indicated in Table 46, the problem segment of
W. Hampton Avenue has 1 4traffic signal-controlled
intersections. Eight of the eastbound and nine of
the westbound approaches to these 1 4 intersections
provide exclusive lanes for left-turning vehicles.
On-street parking restrictions at each of the signalized intersection approaches along this segment of
W. Hampton Avenue are also indicated in Table 46.
Traffic Control Measures: The timing plan for each
of the 1 4 traffic signals along W. Hampton Avenue
between N. 92nd Street i d the North-South

Table 46
ROADWAY APPROACH WIDTHS, THE PROVISION OF EXCLUSIVE TURNING LANES, AND ON-STREET PARKING
RESTRICTIONS AT SIGNALIZED INTERSECTIONS ALONG THE PROBLEM SEGMENT OF W. HAMPTON AVENUE
Roadway Approach Width (feet)
Intersection

Westbound

Eastbound

W. Hampton Avenue and N. 92nd Street. . . . . . .
W. Hampton Avenue and W. Grantosa Drive. . . . .
W. Hampton Avenue and
W. Appleton Avenue (USH 41) . . . . . . . . . . .
W. Hampton Avenue and
N. 76th Street (STH 181) . . . . . . . . . . . . . .
W. Hampton Avenue and N. 68th Street. . . . . . .
W. Hampton Avenue and
W. Fond du Lac Avenue (STH 145). . . . . . . . .
W. Hampton Avenue and N. 60th Street. . . . . .
W. Hampton Avenue and N. 51st Street . . . . . . .
W. Hampton Avenue and N. Sherman Boulevard . .
W. Hampton Avenue and W. Hopkins Street. . . . .
W. Hampton Avenue and N. 37th Street. . . . . . .
W. Hampton Avenue and N. 32nd Street. . . . . . .
W. Hampton Avenue and N. Teutonia Avenue . . .
W. Hampton Avenue and
N. Green Bay Avenue (STH 57). . . . . . . . . . .

.

Northbound or
Northwest-bound

32 M L
32 M L

P
P

32ML
32ML

P
P

28ML
34ML

NS
P

32M
34ML

NP
P

32 M L

P

32ML

P

36ML

P

36ML

P

32 M L
44 M

P
P

32ML
32ML

P
NP

36ML
32M

P
FS

36ML
32 M

NP
P

32 M
32 M L
32 M L
32 M L
32 M
32 M
34 M
32 M

P
P
P
P
NS
P
FS
NP

32 M
32ML
32ML
32ML
32M
32M
34M
32 M L

P
P
P
P
NPPM
NPPM
NS
P

36 M L
32M
30M
32ML
24
18
20
44M

FS
P
P
P
P
FSPM
NSPM
NP

36ML
32 M
32 M
32ML
24
18
20
24ML

NP
P
P
P
P
FS
P
NPAM

FS

26

NP

34ML

P

34ML

P

32 M L

,

NOTE: M = median provided.
L = exclusive left-turn lane provided.
R = exclusive right-turn lane provided (does not include minor right-turn channelizations).
P = parking permitted on near- and far-side approaches during morning and evening peak hours.
NP = parking prohibited on near- and far-side approaches during morning and evening peak hours.
NPAM = parking prohibited on near- and far-side approaches during morning peak hour.
NPPM = parking prohibited on near- and far-side approaches during evening peak hour.
FS = parking prohibited on far-side approach during morning and evening peak hours.
FSAM = parking prohibited on far-side approach during morning peak hour.
FSPM = parking prohibited on far-side approach during evening peak hour.
NS = parking prohibited on near-side approach during morning and evening peak hours.
NSAM = parking prohibited on near-side approach during morning peak hour.
NSPM = parking prohibited on near-side approach during evening peak hour.
Source: SEWRPC.

Southbound or
Southeast-bound

Table 47
EXISTING TRAFFIC SIGNAL OPERATION ALONG THE PROBLEM SEGMENT OF W. HAMPTON AVENUE
Phase

Green.
Yellow
Red. .

Intersection (time i n seconds)

W. Harnpton Avenue

N. 92nd Street

28.2
3.6
28.2

22.2
3.6
34.2

60.0

60.0

W. Harnpton Avenue

W. Grantosa Drive

48.6
3.6
37.8

30.6
3.6
55.8

90.0

90.0

W. Hampton Avenue

W. Appleton Avenue (USH 41 )

.........
.........
.........

Total Cycle

Green.
Yellow
Red. .

.........
.........
.........

Total Cycle

Green. . . . . .
Yellow . . . . .
Red. . . . . . .
Green Arrow. .
Yellow A r r o w .

...

.
....
....
. ...
....

34.2
4.5
51.3

31.5
4.5
54.0
9.0 a
4.5

90.0

90.0

W. Hampton Avenue

N. 76th Street (STH 181)

---

Total Cycle

Green.
Yellow
Red . .

.........
.........
.........

Total Cycle

44.1
3.6
42.3

35.1
3.6
51.3

90.0

90.0

W. Hampton Avenue
Green.
Yellow
Red. .

.........
.........
.........

Total Cycle

N. 68th Street

53.1
3-6
33.3

26.1
3.6
60.3

90.0

90.0

W. Hampton Avenue
Morning

W. Fond du Lac Avenue (STH 145)

Northbound
Green. . . . . .
Yellow . . . . .
Red. . . . . . .
Green Arrow. .
Yellow A r r o w .

....
....
....
....
....

Total Cycle

Green. . . . .
Yellow . . .
Red . . . . . .

.

Total Cycle

..

...
.....
.....

Evening

Morning

Evening

Southbound

Northbound

Southbound

32.4
4.5
53.1

33.3
4.5
52.2

---

45.0
4.5
40.5
7.2b
2.7

35.1
4.5
50.4

44.1
4.5
41.4
10.8~
2.7

30.6
4.5
54.9

90.0

90.0

90.0

90.0

90.0

90.0

---

---

W. Hampton Avenue

N. 60th Street

25.2
3.6
31.2

25.2
3.6
31.2

60.0

60.0

---

Table 47 (continued)
Phase

Green.
Yellow
Red. .

Intersection (time in seconds)

W. Hampton Avenue

N. 51th Street

28.2
3.6
28.2

22.2
3.6
34.2

60.0

60.0

W. Hampton Avenue

N. Sherman Boulevard

25.2
3.6
31.2

25.2
3.6
31.2

60.0

60.0

.........

.........
.........

Total Cycle

Green.
Yellow
Red. .

.........

.........
.........

Total Cycle

Green.
Yellow
Red. .

W. Harnpton Avenue

W. Hopkins Street

28.2
3.6
28.2

22.2
3.6
34.2

60.0

60.0

.........
.........
.........

Total Cycle

N. 37th Street

W. Harnpton Avenue

Green.
Yellow
Red. .

.........
.........
.........

Total Cycle

28.2
3.6
28.2

22.2
3.6
34.2

60.0

60.0

W. Hampton Avenue
Green.
Yellow
Red. .

.........
.........
.........

28.2
3.6
28.2

22.2
3.6
34.2

60.0

60.0

W. Hampton Avenue

N. Teutonia Avenue

Total Cycle

Eastbound

Westbound
Green. . . . . . . . . .
Yellow . . . . . . . . .
Red. . . . . . . . . . .
Green Arrow. . . . . .
Yellow Arrow . . . . .
Total cycleC

25.2
3.6
31 .2b
7.2
3 .O

15.0
3.6
41.4

---

---

60.0

60.0

60.0

34.2
3.6
52.2

.....

---

Total Cycle

Southbound

15.0
3.6
41.4

.....
.....
.....

.....

Northbound

25.2
3.6
31.2
7.2b
3 .O

W. Hampton Avenue
Green. . . . .
Yellow . . . .
Red. . . . . .
Green Arrow.
Yellow Arrow

N. 32nd Street

60.0

N. Green Bay Road (STH 57)

90.0

36.0
3.6
50.4a
7.2
3.6
90.0

a~ctuated
lagging left-turn arrow.

I
I

b~eadingleft-turn arrow.

he signal timing sequence on one or more appoaches to this intersection is subject to change b y pedestrian-actuated control.
Source: Wisconsin Department o f Transportation, Milwaukee County, City o f Milwaukee, and SEWRPC.

Street. This problem segment of W. Hampton
Avenue is posted for a 35-mile-per-hour (mph)
speed limit from N. 92nd Street t o W. Appleton
Avenue (USH 41), a 30-mph speed limit from
W. Appleton Avenue to N. Green Bay Avenue
(STH 57), and a 25-mph speed limit from N. Green
Bay Avenue to the North-South Freeway (IH 43).
Existing Traffic Conditions and Problems: Current
-

morning and evening peak-hour traffic volumes are
shown for all approaches to the 1 4 signalized intersections along the problem segment of W. Hampton Avenue in Figures 7 and 8. The locations along
W. Hampton Avenue from N. 92nd Street t o the
North-South Freeway (IH 43) where traffic management actions are to be considered as a means of
reducing congestion and improving operating conditions were identified by comparing the morning
and evening traffic volumes for each approach to
the 1 4 controlled intersections to the maximum
hourly capacity of each approach. The major operating characteristics affecting the maximum hourly
roadway capacity of intersection approaches t o
W. Harnpton Avenue, including the percentage of
left- and right-turning vehicles and the percentage
of trucks or buses in the peak-hour traffic stream,
are summarized in Table 48.
Based upon the ratios of existing morning and
evening peak-hour traffic volumes and the maximum traffic-carrying capacities of each intersection approach along this segment of W. Hampton
Avenue, those vehicular traffic movements currently experiencing traffic congestion-that is operating at level-of-serviceD or E--were identified and
are shown in Figures 1and 2. One congested traffic
movement was found to occur along this segment
of W. Hampton Avenue during the morning peak
hour, and eight c~ngestedtraffic movements were
found t o occur during the evening peak hour.
Alternative
and Recommended l?I-ans~ortationSss.
..
- --

- --

-

eight evening peak-hour traffic congestion problems identified along W. Hampton Avenue occur at
its intersections with the five streets: N. 92nd
Street, W. Appleton Avenue (USH 41), W. Fond du
Lac Avenue (STH 145), N. Teutonia Avenue, and
N. Green Bay Avenue (STH 57). Table 49 provides
a summary of the specific congestion problems at
each intersection, and of the traffic management
actions recommended to abate those problems.
Table 50 summarizes all of the changes in traffic
signal timing recommended for the problem intersections along this segment of W. Harnpton Avenue.
A total of 1 6 actions are recommended at the five
intersections, with a capital cost of approximately

$101,400 expressed in 1980 dollar^.^ Table 49 also
summarizes the changes in traffic signal timing recommended for the five problem intersections.
As shown in Table 49, only the retiming of the
existing traffic signal plan was necessary t o solve
the congestion problem at one of the five problem intersections, the intersection of W. Hampton
Avenue and W. Appleton Avenue (USH 41). Minimal cost would be entailed in this action.
The remaining four intersections would all require
turn-lane construction t o abate their existing congestion. One of the intersections, W. Hampton
Avenue and N. 92nd Street, would require the
lengthening of an existing left-turn lane in an existing median so that adequate storage capacity for
left-turning vehicles is provided for the east- to
northbound turning movement during the evening
peak hour. In addition, an increase in traffic signal
cycle length and the addition of a special turn
phase, as well as the addition of a new traffic controller, is required at this intersection, at an estimated total capital cost of $14,200. The total cost
of improvements at this intersection is estimated at
$29,200, the lengthenning of the existing turn lane
accounting for $15,000 of this total.
Another of the four intersections, W. Hampton
Avenue and N. Teutonia Avenue, requires the
retiming of its existing traffic signal plan at minimal cost, and the reconstruction of an existing
tapered turn lane to full width for its entire length
at an estimated cost of $15,000.
To resolve the existing traffic congestion problem
at the intersection of W. Hampton Avenue and
N. Green Bay Avenue (STH 57), the northwest-towestbound left-turn lane at the intersection must
be reconstructed from one to two lanes within the
existing median. Also, the existing traffic signal
plan at the intersection must be retimed at minimal
cost, and a restricted red turn phase should be
added during the morning and evening peak hours
at an estimated capital cost of $800. The total cost
of these improvements is estimated at $20,800.

The addition o f one or several new signal phases
at certain intersections will require the installation
of new traffic controllers at each of those intersections. The estimated capital cost of a new traffic
controller is $12,000. The capital cost shown in
the text and tables o f this chapter includes the cost
o f the provision o f new controllers at each location
at which they are required, as identified by the
City of Milwaukee.

Figure 7
EXISTING TRAFFIC VOLUMES ALONG THE PROBLEM SEGMENT OF W. HAMPTON
AVENUE DURING THE MORNING PEAK HOUR^
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Figure 8
EXISTING TRAFFIC VOLUMES ALONG THE PROBLEM SEGMENT OF W. HAMPTON
AVENUE DURING THE EVENING PEAK HOUR^
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Table 48
PERCENTAGE RIGHT A N D LEFT TURNS AND PERCENTAGE TRUCKS AND BUSES I N THE
TRAFFIC STREAM DURING THE MORNING AND EVENING PEAK HOURS A T SIGNALIZED
INTERSECTIONS ALONG 'THE PROBLEM SEGMENT OF W. HAMPTON AVENUE
Evening Peak Hour

Morning Peak Hour
Turns

lntersection
W. Hampton Avenue and
N. 92nd Street

Approach
Direction
Eastbound
Westbound
Northbound
Southbound

Percent
Right

Percent
Left

Percent
Trucks
and
Buses

Turns
Percent
Right

Percent
Left

Percent
Trucks
and
Buses

9
1
11
29

18
7
11

--

5
3
4
3

7
2
12
31

22
5
12
1

1
1
1
1

--

W. Hampton Avenue and
W. Grantosa Drive

Eastbound
Westbound
Northbound
Southbound

2
54
57

12
13
2
7

3
3
1
1

1
3
50
52

15
13
4
6

2
2
1
1

W. Hampton Avenue and
W. Appleton Avenue
(USH 41)

Eastbound
Westbound
Northwest-bound
Southeast-bound

19
8
4
3

4
2
18
12

6
4
3
3

19
22
3
4

7
7
18
21

2
3
1
1

W. Hampton Avenue and
N. 76th Street
(STH 181)

Eastbound
Westbound
Northbound
Southbound

7
5
6
6

10
10
4
6

4
6
3
3

11
10
7
9

11
12
9
6

2
2
2
1

W. Hampton Avenue and
N. 68th Street

Eastbound
Westbound
Northbound
Southbound

8
1
35
23

3
9
17
4

3
4

9
2
19
33

7
7
30
4

2
2
1
3

W. Hampton Avenue and
W. Fond du Lac Avenue
(STH 145)

Eastbound
Westbound
Northwest-bound
Southeast-bound

20
21
1

--

--

11
21

5
4
7
4

21
24
1

--

1
2
16
19

3
2
3
2

W. Hampton Avenue and
N. 60th Street

Eastbound
Westbound
Northbound
Southbound

1
6
20
15

6
11
3
14

3
5
3
3

2
6
19
15

10
9
6
10

3
2
1
1

W. Hampton Avenue and
N. 51st Street

Eastbound
Westbound
Northbound
Southbound

3
4
24
12

4
9
8
14

2
5
1
2

3
4
21
23

7
6
23
15

3
1

--

Eastbound
Westbound
Northbound
Southbound

7
9
16
4

9
14
3
9

3
5
3
6

8
4
10

12
9
8
5

2
1
2
2

7
8
2
3

1
2
24
22

3
5
11
8

7
9
5
5

3

18
22

3
2
6
10

--

4
5
I
32

1
4
3
1

3

5
3
2
18

4
1
2
1

W. Hampton Avenue and
N. Sherman Boulevard

W. Hampton Avenue and
W. Hopkins Street

W. Hampton Avenue and
N. 37th Street

Eastbound
Westbound
Northwest-bound
Southeast-bound
Eastbound
Westbound
Northbound
Southbound

2
35
14

1

-3

9

1
27
37

--

2

Table 48 (continued)
Evening Peak Hour

Morning Peak Hour

l ntersection

Approach
Direction

Buses

Eastbound
Westbound
Northbound
Southbound

30
4
3
15

6
4
75
12

2
3
18
9

15
5
3
45

72
23

2
2
1
3

W. Harnpton Avenue and
N . Teutonia Avenue

Eastbound
Westbound
Northwest-bound
Southeast-bound

14
13
22
6

6
25
9
20

5
7
10
7

16
14
20
10

12
14
11
29

3
3
6
7

W. Harnpton Avenue and
N . Green Bay Avenue
(STH 57)

Eastbound
Westbound
Northwest-bound
Southeast-bound

42
21
3
5

5
8
26
16

2
1
5
3

24
24
3
11

7
5
31
26

W. Harnpton Avenue and
N . 32nd Street

6

--

Source: SEWRPC.

Turn-lane construction is also required to resolve
the problems at the intersection of W. Hampton
Avenue and N. Fond du Lac Avenue (STH 145).
This intersection is the most congested on W. Hamton Avenue, with one congested approach in the
morning peak hour and three in the evening peak
hour. Elimination of the morning and evening peak
congestion at this intersection would require the
addition of separate turn phasing during the morning and evening peak hour, as well as the addition
of a new traffic controller, at an estimated capital
cost of $16,000; the prohibition of on-street parking and substitution of a far-side for a near-side bus
stop during the evening peak hour on the westbound W. Hampton Avenue approach at an estimated capital cost of $200; the designation by
pavement marking of the right-hand lane on the
westbound approach for right-turns only at an estimated capital cost of $200; and the reconstruction
to two lanes of an existing single left-turn lane at
an estimated capital cost of $20,000. The total
cost of improving this intersection is thus estimated at $36,400.

In addition, the existing offsets between the traffic
signal timing plans of the 1 4 signalized intersections along this segment should be reviewed by the
implementing agency and altered as necessary to
accommodate the recommended traffic management actions and to assure efficient signal progression. Efficient progression is intended to yield
increased average vehicle operating speeds and
reduced vehicular delay at the signalized intersections along this segment of W. Hampton Avenue by

permitting traffic to travel along the arterial segment with a minimum number of stops at traffic signals.
N. 76th Street (STH 181) from
l
l
e
y Road
Another of the 20 arterial street segments in the
northwest side study area determined to have sufficiently severe existing traffic problems to warrant
investigation of short-range traffic management
improvements is, as shown on Map 104, N. 76th
Street (STH 181) from W. Harwood Avenue to
W. Bradley Road, a distance of 8.0 miles. Map 105
shows the existing land use pattern within a onehalf-mile-wide corridor along this problem segment
of N. 76th Street. Residential land use comprises
the majority of the existing urban development in
the corridor, as well as of the existing urban development immediately adjacent to N. 76th Street.
Retail sales and service uses abut N. 76th Street
at its intersections with W. Harwood Avenue,
W. Capitol Drive (STH 190), W. Appleton Avenue
(USH 41), W. Hampton Avenue, W. Fond du Lac
Avenue (STH 145), W. Mill Road, and W. Good
Hope Road, and otherwise occur in a scattered
fashion along the corridor. Industrial land use is
evident along the northern one-third of this segment of N. 76th Street. Governmental and institutional land uses occur along N. 76th Street at
W. Harwood Avenue at the Milwaukee County
Institutions; at W. North Avenue at Longfellow
Junior High School, Wauwatosa Cemetery, and the
Wauwatosa Civic Center; and between W. Lisbon
Avenue and W. Nash Avenue at Holy Cross Cemetery. Recreational land uses are dispersed throughout the corridor.

Table 49
SUMMARY OF ALTERNATIVE AND RECOMMENDED TRANSPORTATION SYSTEMS MANAGEMENT ACTIONS
TO ABATE THE TRAFFIC CONGESTION PROBLEMS ON THE PROBLEM SEGMENT OF W. HAMPTON AVENUE
Alternative and

Locatlon

Problem

W Hampton Avenue and
N 92nd Street

Congested east t o northbound left turn
durlng the evenlng peak hour (206
vehlcles per hour at level of servlce E l

lnsufflclent east to-northbound left
turn-lane storage capaclty durlng
the evenlng peak hour

Recommended
Transportat~onSystems
Management Actlons

Capital
Cost of
Recommended
Act~on

Recommended Actlons
Retlme slgnal cycle length t o 9 0 seconds,
maktng necessary slgnal phaslng
changes at other approaches

$

A d d an actuated 1 0 8 second east t o northbound leadlng green arrow t o
operate concurrently w l t h eastbound
through green phase durlng the
mornlng and evenlng peak hours

$14,000

Increase storage length of east tonorthbound left turn lane f r o m 134 t o
ZOO feet

$1 5.000

200

Alternatlve Actlon
Retlme 60-second cycle or lnltlate
9 0 second cycle so that east-to
northbound left turn can be
adequately negotiated on through
green phase
( N o t recommended because nelther
a 6 0 nor a 90-second cycle length
would provlde a suff~clentpercentage
of through green tlme o n W Hampton
Avenue t o accommodate the exlstlng
left turns durlng the evenlng peak hour)

W Hampton Avenue
W Appleton Avenue
(USH 411

W Hampton Avenue and
N Fond d u Lac Avenue
(STH 1451

Congested northwest-to westbound
left turn durlng the evenlng peak hour
(151 vehlcles per hour at level of
servlce E l and congested southeast
t o eastbound left turn durlng the
evenlng peak hour (130 vehtcles
per hour at level of-servlce E l

Recommended Actlon
Retlme 9 0 second cycle, and lncrease
exlstlng laggang left turn arrows
c o n t r o l l ~ n gb o t h northwest bound
and southeast bound approaches from
9 0 t o 12 6 seconds t o operate
Independently of the through green
phase, maklng necessary slgnal phaslng
changes at other approaches

Congested southeast to-eastbound left
turn durlng the mornlng peak hour
(270 veh~clesper hour at level o f servlce €), congested southeast t o
eastbound left turn durlng the evenlng
peak hour 1139 vehlcles per hour at
level-of servlce El. congested northwest
t o westbound left turn durlng the
evenlng peak hour (186 vehlcles per
hour at levelaf-servlce El, and con
gested left turn, rlght-turn, and
through movements f r o m westbound
approach durlng the evenlng peak hour
(991 vehlcles per hour enterlng
approach at level of servlce D l

Recommended A c t ~ o n s
A d d 12 6-second southeast toeastbound
actuated lead~nggreen arrow t o operate
concurrently w l t h through southeast
bound green phase termmated w l t h a
restr~ctedclrcular red turn lndlcatlon
for the remalnlng portlon of the
southeast bound green phase for
pedestrian crosslng protection, and
ellmanate 7 2 second northwest t o
west actuated lead~nggreen arrow
durlng the mornlng peak hour Also,
add 11 7 second southeast t o eastbound
actuated leadlng green left-turn arrow
termmated w l t h a restr~ctedclrcular
red turn lndlcatlon for the remalnlng
portlon of the southeast-bound green
phase for pedestlran crosslng protec
tlon, and 11 7 second west-to northwest
actuated leadlng green rlght turn arrow
t o operate lndependently of through
north and southbound green phase,
northwest-to-westbound leadlng left-turn
arrow t o 11 7 seconds durlng the evenlng
peak hour, maklng necessary slgnal
phaslng changes on all other approaches

Total Capital
Cost per
lntersectlon

$16,000

$29,200

I

Table 49 (continued)

Locatoon

W Hampton Avenue and
N Fond d u Lac Avenue
(STH 145) (contonued)

Problem

Alternat~veand
Recommended
Transportat~onSystems
Management A c t ~ o n s

Capltal
Cost of
Recommended
Actoon

Total Capotal
Cost per
lntersectlon

( I t should be noted that under thls recommendat~on.~t1s ontended that the westbound roght-turn arrow would be
actuated only when the southeastbound and northwest-bound left-turn
arrows are actuated t o provode
addlt~onalgreen tlme for the
current r~ght-turn-on-red
operatoon t o facol~tatethe heavy
t
westbound r ~ g hturn)
Prohob~ton-street parkong o n westbound
approach durlng the evenlng peak
hour and relocate bus stop o n
westbound approach
Reconstruct exclusove left-turn lane t o
150-foot-long double lane for southeast-toeastbound movement
Des~gnater~ght-handlane on westbound
t
only
approach for r ~ g h turns

$

200

.$20.000

$

$36.400

200

Alternatlve A c t ~ o n s
Retome 90-second cycle so that all
vehocular traffoc movements
operate at or over des~gnlevels
( N o t recommended because the
90-second cycle length would n o t
provode a sufflcoent percentage of
green tkme t o adequately accom
modate the magnotude of traffoc
volumes occurring at thls
~ntersectoon)
Increase northwest t o westbound
actuated leadong left turn arrow f r o m
10 8 seconds t o 11 7 seconds, and add
11 7-second actuated leadong south
east-to eastbound left turn and west
to-northwest bound rlght tbrn arrows
durong the evening peak hour A d d
22 5-second southeast-to-eastbound
actuated left-turn arrow and elom~nate
7 2 second lead~nggreen arrow f r o m
northwest-bound approach durong the
mornlng peak hour
P r o h ~ bp~at r k ~ n g
on westbound approach
durlng the evening peak hour
Lengthen t u r n lane o n northwest-bound
approach f r o m 140 t o 190 feet
( N o t recommended because owlng t o
space restroctlons. exortong exclus~ve
southeast-to-eastbound left turn
lane cannot be lengthened adequatrly
t o p r o v ~ d estorage capaclty necessary
for present turn v o l u ~ n rConsrquuntlv
double left turn lane 8s recomtnrndcdl

i

Table 49 (continued)

Location

W. Hampton Avenue a n d
N . Teutonia Avenue

Problem
Congested left-turn, right-turn, and
through movements from northwestbound approach during the evening
peak hour (871 vehicles per hour
entering approach at level-of-service E )

Alternative and
Recommended
Transportation Systems
Management Actions
Recommended Actions
Retime 60-second cycle t o increase
northwest-bound green time f r o m
15.0 t o 16.8 seconds. making
necessary signal phasing changes
at other approaches
Reconstruct right-turn lane
curbline o n northbound
approach t o remove irregular
alignment

W. Hampton Avenue and
N. Green Bay Avenue
(STH 571

Congested northwest-to-westbound left
turn during the evening peak hour
(284 vehicles per hour at level-ofservice E )

Capital
Cost of
Recommended
Action

Total Capital
Cost per
lntersection

..
$15,000

Recommended Actions
Retime signal phasing such that
actuated lagging green arrow
controlling this lane is increased
f r o m 7.2 t o 12.6 seconds t o
operate independently of through
green phase during the morning
and evening peak hours, making
necessary signal timing changes
at all other approaches

$15.000

..

A d d restricted circular red-turn
phase while the northwest-bound
through green phase is operating
t o precede the northwest-towestbound lagging turn arrows
during the morning and evening
peak hours t o r pedestrian
crossing protection

$

Reconstruct exclusive northwestto-westbound left-turn lane
t o double lane

$20,000

800

$20,800

Alternative Action
Retime 90-second signal cycle so
that northwest-to-westbound
actuated green arrow is
increased f r o m 7.2 t o 1 8
seconds, making necessary
signal phase changes at all
other approaches
( N o t recommended because this
retiming does n o t provide
sufficient green time t o
adequately improve the levelof-service of the left-turn movement on the northwest-bound
approach t o the intersection.
Also, further increases i n green
time of the exclusive turn arrow
would adversely affect the level
of service on the other approaches)
Total Cap~talCost

Source: SEWRPC.

$101,400

Table 50
RECOMMENDED TRAFFIC SIGNAL OPERATION ALONG THE PROBLEM SEGMENT OF W. HAMPTON AVENUE
Phase

Intersection (time in seconds)
N. 92nd Street

W. Hampton Avenue
Westbound

Eastbound
Green. . . . . .
Yellow . . . . .
Red. . . . . . .
Green Arrow. .
Yellow Arrow.

... ..
.....
.....
.....
.....

Total Cycle

48.0
3.6
38.4
10.8~
3.6

33.6
3.6
52.8

31.2
3.6
55.2

90.0

90.0

90.0

---

---

W. Hampton Avenue
Green.
Yellow
Red. .

..........
.... ......
........ ..

Total Cycle

W. Grantosa Drive

48.6
3.6
37.8

30.6
3.6
55.8

90.0

90.0
W. Appleton Avenue (USH 41)

W. Hampton Avenue
Green. . . . . .
Yellow . . . . .
Red. . . . . . .
Green Arrow.
Yellow Arrow.

... ..
... ..
... ..
. . . ...
. ....

34.2
4.5
51.3

---

27.9
4.5
57.6
12.6b
4.5

Total Cycle

90.0

90.0
N. 76th Street (STH 181

W. Hampton Avenue
Green. . . . . .
Yellow . . . . .
Red. . . . . .
Green Arrow.
Yellow Arrow.

.....
.....
......
......
.. . . .

41.1
3.6
42.3

37.8
3.6
48.5

Total Cycle

90.0

90.0

---

---

W. Hampton Avenue
Green.
Yellow
Red. .

........ ..
........ ..
. . .. .. . . . .

Total Cycle

N. 68th Street

53.1
3.6
33.3

26.1
3.6
60.3

90.0

90.0
W. Fond du Lac Avenue (STH 145)

W. Hampton Avenue
Evening

Morning

Evening

Eastbound Westbound

Northwest-bound Southeast-bound

Northwest-bound Southeast-bound

Morning

Green. . . . . . . . . . .
Yellow . . . . . . . . . .
Red . . . . . . . . . . . .
Green Arrow. . . . . . .
Yellow Arrow. . . . . .
Red-Turn Indication . .
Total Cycle

34.2
4.5
51.3

----

90.0

29.7
4.5
55.8

--

--90.0

29.7
4.5
55.8
11.7'
4.5

26.1
4.5
59.4

--

----

43.2
4.5
42.3
12.6a
4.5
72.9

31.5
4.5
54.0
11.7a
4.5

31.5
4.5
54.0
11.7
4.5

90.0

90.0

90.0

90.0

77.9

W. Hampton Avenue
Green.
Yellow
Red. .

......
. .....

....
.. ..
. . .. . . . . . .

Total Cycle

--

N. 60th Street

25.2
3.6
31.2

25.2
3.6
31.2

60.0

60.0

--

Table 50 (continued)

1

Phase

Intersection (time in seconds)

Green.
Yellow
Red . .

..........
..........

I

II

..........

I
I

28.2

I

Total Cycle

60.0

-

-

I

..........
..........
..........

60.0

-

N. Sherman Boulevard

25.2
3.6
31.2

I

Total Cycle

25.2
3.6
31.2

I

60.0

..........
..........
... .......

Total Cycle

W. Hopkins Street

28.2
3.6
28.2

22.2
3.6
34.2

60.0

60.0
N. 37th Street

W. Hampton Avenue
Green.
Yellow
Red. .

I

..........
..........
.... ......

Total Cycle

60.0

60.0

W. Hampton Avenue

r

Green.
Yellow
Red. .

. . ..... .
........ ..
..........

..

N. 32nd Street

22.2
3.6
34.2

28.2
3.6
28.2

I

Total cycle

I
.....
.....
.....
.....
.....

I

W. Hampton Avenue
Eastbound

Green. . . . . .
Yellow . . . . .
Red. . . . . . .
Green Arrow. .
Yellow Arrow.
d
Total Cycle

I

60.0

W. Hampton Avenue
Green.
Yellow
Red. .

I
I

34.2

W. Hampton Avenue
Green.
Yellow
Red. .

I

N. 51st Street

W. Hampton Avenue
1

Westbound

N. Teutonia Avenue
Northwest-bound

16.8
3.6
39.6

---

23.4
3.6
33.0
7.2'
3.O

16.8
3.6
39.6
---

60.0

60.0

60.0

Southeast-bound

23.4
3.6
33.0
7.2'
3.O
60.0
-

W. Hampton Avenue

N. Green Bay Road (STH 57)
Northwest-bound

Green. . . . . . . . .
Yellow . . . . . . . .
Red. . . . . . . . . .
Green Arrow. . . . .
Yellow Arrow. . . .
Red-Turn Indication

..
..
..
..
..
..

Total Cycle

32.4
3.6
54.0

--

---

90.0

30.6
3.6
55.8
1 2.6b
3.6

30.6
3.6
55.8
12.6~
3.6
73.8

90.0

90.0

--

a~ctuatedleading left-turn arrow.
b ~ c t u a t e dlagging left-turn arrow.
'feading left-turn arrow.
d ~ h signal
e
timing sequence on one approach to this intersection is subject to change by pedestrian-actuated control.
Source: SEWRPC.
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Map 104
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Map 105
LAND USE ADJACENT TO THE PROBLEM SEGMENT OF N. 76TH STREET (STH 181)
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Physical Characteristics: There are no physical roadway restrictions between intersections along the
length of this segment of N. 76th Street. Between
W. Harwood Avenue and W. North Avenue, the
roadway is not mediandivided and has a curb-tocurb width of 36 feet, adequate to provide one
lane for moving traffic in each direction. Parking
is currently prohibited on this segment of N. 76th
Street. Between W. North Avenue and W. Center
Street, with the exception of its intersection with
W. North Avenue, which is channelized, N. 76th
Street is not mediandivided and has a curb-to-curb
width of 51 feet, adequate to provide two lanes for
moving traffic in each direction with parking prohibited. Parking is currently permitted between
W. North Avenue and W. Center Street. Between
W. Center Street and W. Bradley Road, the roadway is divided by a median ranging in width from
9 to 24 feet, and the curb-to-curb widths of the
dual roadways range from 34 to 36 feet, adequate
to provide two lanes for moving traffic in each
direction with parking permitted. Parking is currently permitted on this stretch of the N. 76th
Street problem segment except between W. Mill
Road and W. Acacia Street, on the overpasses of
the Fond du Lac Freeway (STH 145) and W. Silver
Spring Drive, and between W. Capitol Drive (STH
190) and W. Congress Street, where parking is currently prohibited.
As indicated in Table 51, the problem segment
of N. 76th Street in the study area has 21 signalized intersections, at which the N. 76th Street
approaches range in width from 17 to 36 feet.
Eighteen of the northbound and 1 6 of the southbound approaches to these 21 intersections provide
separate lanes for the exclusive use of left-turning
vehicles. Only one approach along this segmentthe southbound approach at the intersection of
W. Harwood Avenue--provides a separate lane for
the exclusive use of right-turning vehicles, and this
lane is identified through regulatory pavement
markings rather than channelization. On-street
parking restrictions at each of the signalized intersection approaches along N. 76th Street are also
indicated in Table 51.
Traffic Control Measures: The timing plan for each
of the 21 traffic signals along N. 76th Street (STH
181) between W. Harwood Avenue and W. Bradley
Road is indicated in Table 52. Map 104 shows the
location and jurisdiction of each of these signals
and the relationship of these signals to the other
interconnected progessive signal subsystems which
are located within approximately one-half mile of
N. 76th Street and are directly affected by the

timing plans of the traffic signals on N. 76th Street.
Sixteen of the traffic signals are located at intersections of N. 76th Street with other arterial streets,
and five of the traffic signals are located at intersections of N. 76th Street with nonarterial streetsspecifically, W. Nash Street, W. Grantosa Drive,
W. Villard Street, W. Florist Avenue, and W. Acacia
Street. Stop signs are located at all other approaches
to collector or local street crossings of this segment of N. 76th Street. The stop sign control on
W. Watson Avenue at the intersection of W. Watson
Avenue and N. 76th Street is supplemented by
a flashing signal beacon which displays red on
the W. Watson Avenue approaches and amber on
the N. 76th Street approaches. This segment of
N. 76th Street is posted for a 30-mile-per-hour
(mph) speed limit from W. Harwood Avenue to
W. Hadley Street, a 35-mph speed limit from
W. Hadley Street to W. Florist Avenue, a 40-mph
speed limit from W. Florist Avenue to W. Good
Hope Road, and a 45-mph speed limit from
W. Good Hope Road to W. Bradley Road.
Existing Traffic Conditions and Problems: Current
morning and evening peak-hour traffic volumes
are shown for all approaches to the 21 signalized
intersections along the problem segment of N. 76th
Street in Figures 9 and 10. The locations along
N. 76th Street from W. Harwood Avenue to
W. Bradley Road where traffic management actions
are to be considered as a means of reducing congestion and improving operating conditions were identified by comparing the morning and evening traffic
volumes for each approach to the 21 controlled
intersections to the maximum hourly capacity of
each approach. The major operating characteristics
affecting the maximum hourly roadway capacity
of intersection approaches to N. 76th Street,
including the percentage of left- and right-turning
vehicles and the percentage of trucks or buses in
the peak-hour traffic stream, are summarized in
Table 53.
Based upon the ratios of existing morning and
evening peak-hour traffic volumes and the maximum traffic-carrying capacities of each intersection approach along this segment of N. 76th Street,
those vehicular traffic movements currently experiencing traffic congestion-that is, operating at
a level-of-service D or E-were identified and are
shown in Figures 9 and 10. Eight congested traffic
movements were found to occur along this segment of N. 76th Street during the morning peak
hour, and 17 were found to occur during the evening peak hour.

Table 51
ROADWAY APPROACH WIDTHS, THE PROVISION OF EXCLUSIVE TURNING
LANES, AND ON-STREET RESTRICTIONS A T SIGNALIZED INTERSECTIONS
ALONG THE PROBLEM SEGMENT OF N. 76TH STREET (STH 181)
Roadway Approach Width (feet)
Intersection
N. 76th Street and W. Harwood Avenue . . . . . . . . .
N. 76th Street and W. Milwaukee Avenue . . . . . . . .
N. 76th Street and W. North Avenue. . . . . . . . . . .
N. 76th Street and W. Center Street . . . . . . . . . . .
N. 76th Street and W. Burleigh Street . . . . . . . . . .
N. 76th Street and W. Lisbon Avenue . . . . . . . . . .
N. 76th Street and W. Nash Street . . . . . . . . . . . .
N. 76th Street and W. Capitol Drive (STH 190). . . . .
N. 76th Street and W. Appleton Avenue (USH 41). . .
N. 76th Street and W. Congress Street . . . . . . . . . .
N. 76th Street and W. Hampton Avenue. . . . . . . . .
N. 76th Street and W. Grantosa Drive . . . . . . . . . .
N. 76th Street and W. Villard Avenue . . . . . . . . . .
N. 76th Street and W. Fond du Lac Avenue
(STH 145) . . . . . . . . . . . . . . . . . . . . .
N. 76th Street and W. Silver Spring Drive (south)6'
. '. '.
N. 76th Street and W. Silver Spring Drive (northlc . . .
N. 76th Street and W. Florist Avenue . . . . . . . . . .
N. 76th Street and W. Mill Road . . . . . . . . . . . . .
N. 76th Street and W. Acacia Street . . . . . . . . . . .
N. 76th Street and W. Good Hope Road. . . . . . . . .
N. 76th Street and W. Bradley Road . . . . . . . . . . .

Northbound

Southbound

17
18
32 ML
32 ML
34 ML
34 ML
36 ML
36 ML
36 ML
36 ML
36 ML
36 ML
36 ML

NP
NP
NP
P
P
P
P
FS
P
P
P
P
P

2
4
18
32 ML
34ML
34ML
36ML
36ML
36 ML
36ML
36ML
36ML
36 M
36 M

~NP ~
NP
NP
FS
P
P
P
P
FS
FS
NS
P
P

36ML
36 M
36 ML
36 ML
36 ML
36 ML
36 ML
36 ML

P
NP
NP
P
FS
NS
P
P

36ML
36 ML
36 M
36ML
36ML
36 ML
36ML
36ML

NS
NP
NP
P
NS
P
P
P

Eastbound or
Southeast-bound
2 4 ~P ~
NPAM
20
NP
34 ML
P
25
P
34ML
P
34ML
P
17
NPAM
36ML
P
36MR
NS
22
P
32ML
P
34ML
P
31 ML
36M
24

--

32 M
33 ML
17
40ML
32ML

NOTE: M = median provided.
L = exclusive left-turn lane provided.
R = exclusive right-turn lane provided (does not include minor right-turn channelizations).
P = parking permitted on near- and far-side approaches during morning and evening peak hours.
NP = parking prohibited on near- and far-side approaches during morning and evening peak hours.
NPAM = parking prohibited on near- and far-side approaches during morning peak hour.
NPPM = parking prohibited on near- and far-side approaches during evening peak hour.
FS = parking prohibited on far-side approach during morning and evening peak hours.
FSAM = parking prohibited on far-side approach during morning peak hour.
FSPM = parking prohibited on far-side approach during evening peak hour.
NS = parking prohibited on near-sideapproach during morning and evening peak hours.
NSAM = parking prohibited on near-side approach during morning peak hour.
NSPM = parking prohibited on near-sideapproach during evening peak hour.
a~xclusive
turn-lane width included as a part of roadway approach width.
b~ne-wayroadway eastbound.
'one-way roadway westbound.
Source: SEWRPC.

NS
NP

--

P
P
FS
NS
P

Westbound or
Northwest-bound
24
18
34 ML
25
34 ML
34 ML
20
36ML
36 MR
22
32 M L
34 ML
31 M

NPFS
NP
NP
P
P
P
P
NPPM
P
P
P
P
P

36 M

FS

--

--

NP
24
P
32 M
P
33 ML
17
NS
~ O M L R ~NS
P
32 ML

Table 52
EXISTING TRAFFIC SIGNAL OPERATION ALONG THE PROBLEM SEGMENT OF N. 76TH STREET (STH 181)
Phase

Intersection (time in seconds)
W. Harwood Avenue

N. 76th Street

Northbound
Green. . . . .
Yellow . . . .
Red . . . . . .
Green Arrow.
Yellow Arrow

..
..
..
..
..

22.5
3.6
63.9

---

Total Cycle

90.0

Southbound

Northbound

......
......
......

Total Cycle

.. ..
.. ... .
....... .

Green.
..
Yellow
Red
Green Arrow.
Yellow Arrow

..
..

Total Cycle

......
. . . . ..
......

Total Cycle

......
......
......

Total Cycle

. . ..
....
...

Total Cycle

Green.
Yellow
Red. .

.. .. ..
.. ....
..... .

Total cycleC

-

Eastbound

Westbound

56.7
3.6
29.7
23.4b
3.6

27.9
3.6
58.5

60.3
3.6
26.1
36.0~
3.6

18.9
3.6
67.5

90.0

90.0

90.0

90.0

90.0

90.0

90.0

---

---

W. Milwaukee Avenue

31.2
3.0
25.8

19.2
3.0
37.8

60.0

60.0

N. 76th Street

W. North Avenue

26.1
3.6
60.3
9.gb
3.6

26.1
3.6
60.3
9.gb
3.6

90.0

90.0
W. Center Street

25.2
3.6
31.2

25.2
3.6
31.2

60.0

60.0
W. Burleigh Street

39.6
3.6
46.8

39.6
3.6
46.8

90.0

90.0

N. 76th Street
Green. . .
Yellow . .
Red. . . . .

Westbound

18.9
3.6
67.5
36.0~
3.6

N. 76th Street
Green.
Yellow
Red . .

Eastbound

18.9
3.6
67.5

N. 76th Street
Green.
Yellow
Red. .

Southbound

22.5
3.6
63.9
23 .4a
3.6

N. 76th Street

Green.
Yellow
Red. .

Evening

Morning

Evening

Morning

W. Lisbon Avenue

39.6
3.6
46.8

39.6
3.6
46.8

90.0

90.0

N. 76th Street

W. Nash Street

57.6
3.6
28.8

21.6
3.6
64.8

90.0

90.0

---

Table 52 (continued)
Intersection (t~rnein seconds)

Phase
N . 76th Street

W . Capitol Drive (STH 190)

Green . . . . . . .
Yellow . . . . . .
Red . . . . . . . .
Green Arrow . . .
Yellow Arrow . .

20.7
4.5
64.8
..
..

44.1
4.5
41.4
9.0~
3.6

Total cycleC

90.0

90.0

N . 76th Street

W . Appleton Avenue (USH 41)

Green . . . . . . .
Yellow . . . . . .
Red . . . . . . . .
Green Arrow . . .
Yellow Arrow . .

34.2
4.5
51.3
7.2'
3.6

32.4
4.5
53.1

Total cycleC

90.0

90.0

N . 76th Street
Green .
Yellow
Red . .

......
......

......

Total cycleC

Green.
Yellow
Red . .

......
......

......

Total Cycle

......
......
......

Total Cycle

......
......
......

Total Cycle

90.0

90.0

N. 76th Street

W . Hampton Avenue

35.1
3.6
51.3

44.1
3.6
42.3

90.0

90.0

......
......
......

Total Cycle

W . Grantosa Drive

44.1
3.6
42.3

35.1
3.6
51.3

90.0

90.0

W . Villard Avenue

47.7
4.5
37.8

29.7
4.5
55.8

90.0

90.0

N . 76th Street
Green.
Yellow
Red . .

W . Congress Street
21.6
3.6
64.8

N. 76th Street
Green .
Yellow
Red . .

..

57.6
3.6
28.8

N . 76th Street
Green .
Yellow
Red . .

..

W . Fond du Lac Avenue (STH 145)

43.2
4.5
42.3

34.2
4.5
51.3

90.0

90.0

Table 52 (continued)

Intersection (time in seconds)

Phase

W. Silver Spring Drive (south)

N. 76th Street
Northbound

Southbound

Green. . . . . . .
Yellow . . . . . .
Red . . . . . . . .
Green Arrow. . .
Yellow Arrow . .

43.2
4.5
42.3

20.7
4.5
64.8

--

56.7
4.5
28.8
7.2d
4.5

Total Cycle

90.0

90.0

90.0

--

W. Silver Spring Drive (north)

N. 76th Street

Green. . . . . . .
Yellow . . . . . .
Red . . . . . . . .
Green Arrow. . .
Yellow Arrow . .
Total Cycle

Northbound

Southbound

56.7
4.5
28.8
7.2d
4.5

43.2
4.5
42.3

90.0

90.0

---

20.7
4.5
64.8

--

--

90.0
W. Florist Avenue

N. 76th Street
Green. . . . . . .
Yellow.. . . . .
Red. . . . . . . .

52.2
4.5
33.3

25.2
4.5
60.3

Total Cycle

90.0

90.0
W. Mill Road

N. 76th Street

Green . . . .
Yellow
Red . . . . .

...
......
...

Total Cycle

47.7
4.5
37.8

29.7
4.5
55.8

90.0

90.0

W. Acacia Street

N. 76th Street
Southbound

Northbound
Green. . . . . . .
Yellow . . . . . .
Red. . . . . . . .
Green Arrow.
Yellow Arrow . .

36.0
4.5
49.5

Total Cycle

90.0

..

--

--

47.7
4.5
37.8
9.0~
2.7

29.7
4.5
55.8

90.0

90.0

Northbound

......

Green.
Yellow . . . . . .
Red. . . . . . . .
Green Arrow. . .
Yellow Arrow . .

40.0
4.5
80.5

Total Cycle

125.0

---

---

W. Good Hope Road

N. 76th Street

.

---

Southbound
58.0
4.5
57.5
15.0~
3 .O
125.0

37.0
4.5
83.0
16.0~
3.O
125.0

Table 52 (continued)

Intersection (time in seconds)

Phase

N. 76th Street

W. Bradley Road

Green. . . . . . .
Yellow . . . . . .
Red . . . . . . . .
Green Arrow. . .
Yellow Arrow . .

35.0
5.0
30.0

24.0
5.0
41 .O

Total Cycle

70.0

70.0

---

---

a~eadingright-turn arrow.
b~eadingleft-turn arrow.
'The signal timing sequence on one or more *proaches to this intersection is subject to change by pedestrian-actuatedcontrol.
d~ctuatedlagging left-turn arrow.
e~ctuatedleading left-turn arrow.
Source: Wisconsin Department of Transportation, City of Milwaukee, City of Wauwatosa, and SEWRPC.

Alternative and Recommended Transportation Ssstems Management Actions: The eighi morning A d
17 evening peak-hour traffic congestion problems
identified along N. 76th Street are associated
with the following eight signalized intersections:
W. Capitol Drive (STH 190), W. Appleton Avenue
(USH 41), W. Fond du Lac Avenue (STH 145),
W. Silver Spring Drive, W. Mill Road, W. Acacia
Street, W. Good Hope Road, and W. Bradley Road.
Two intersections along N. 76th Street-W. Harwood Avenue, and W. North Avenue-while not
displaying congestion problems, were found to lack
adequate vehicle storage capacity within an existing exclusive turn lane, and two other intersections-N. 76th Street and W. Center Street and
N. 76th Street and W. Grantosa Drive--while also
not displaying congestion problems, were found to
have signals that could be retimed to more efficiently serve existing traffic volumes. Transportation
systems management actions were accordingly also
considered for these intersections.
Table 54 provides a summary of the specific congestion problems found at each intersection, the
alternative actions considered for the alleviation
of these problems, the associated costs, and the
recommended actions. Table 55 summarizes the
changes in traffic signal timing recommended for
the problem intersections along this segment of
N. 76th Street. A total of 19 actions are recom-

mended to be implemented at the eight problem
intersections at a capital cost of approximately
$206,400, expressed in 1980 dollars, not including right-of-way and relocation costs. Right-of-way
and relocation costs would be associated only
with improvements recommended at the intersection of N. 76th Street and W. Good Hope Road,
and would represent an additional $35,000 to
$150,000, as shown in Table 54. An additional
three actions are recommended to be implemented
at three of the four intersections not displaying
congestion problems, at a total capital cost of
$31,000.
As indicated in Table 54, the addition of separate
signal phasing is the only action considered necessary to eliminate the congestion problems at two
of the eight problem intersections: the intersections
of N. 76th Street with W. Fond du Lac Avenue
(STH 145) and with W. Mill Road. The capital
costs of providing the necessary additional signal
phasing at these intersections are both estimated
at approximately $2,000. At the intersection of
N. 76th Street and W. Silver Spring Drive, it was
recommended that one additional signal phase and
separate morning and evening timing plans be added
at an estimated capital cost of $2,000, and that
program visibility signal heads be installed at an
estimated capital cost of $10,000. The total cost of
improvements at this intersection is estimated at

I
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Figure 10

Figure 9
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EXISTING TRAFFIC VOLUMES ALONG THE PROBLEM SEGMENT OF
N. 76TH STREET (STH 181) DURING THE MORNING PEAK HOUR^

EXISTING TRAFFIC VOLUMES ALONG THE PROBLEM SEGMENT OF
W. 76TH STREET (STH 1811 DURING THE EVENING PEAK HOUR"
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Table 53
PERCENTAGE RIGHT A N D LEFT TURNS A N D PERCENTAGE TRUCKS A N D BUSES I N THE
TRAFFIC STREAM DURING THE MORNING AND EVENING PEAK HOURS A T SIGNALIZED
INTERSECTIONS ALONG THE PROBLEM SEGMENT OF N. 76TH STREET (STH 181)
Evening Peak Hour

Morning Peak Hour

Percent
Left

Percent
Trucks
and
Buses

Turns
lntersection

Approach
Direction

Percent
Right

Turns
Percent
Right

Percent
Left

Percent
Trucks
and
Buses

N. 76th Street and
W. Harwood Avenue

Eastbound
Westbound
Northbound
Southbound

5
11
6
63

61
7
4
4

6
2
9
3

3
15
14
63

65
8
3
5

1
3
1
4

N. 76th Street and
W. Milwaukee Avenue

Eastbound
Westbound
Northbound
Southbound

13
46
7
3

13
14
4
18

--

1

7
3

16
49
1
6

15
4
8
11

2
1
1
3

Eastbound
Westbound
Northbound
Southbound

21
4
17
7

12
18
16

3
2
5
1

8
11
14
8

14
13
16
27

1
1
1
1

N. 76th Street and
W. Center Street

Eastbound
Westbound
Northbound
Southbound

13
14
9
4

17
19
5
7

3
3
3
3

8
18
7
12

15
16
6
8

3
3
3
3

N. 76th Street and
W. Burleigh Street

Eastbound
Westbound
Northbound
Southbound

8
4
14
9

11
15
12
3

3
3
3
3

8
6
7
15

13
15
13
5

4
2
1
2

N. 76th Street and
W. Lisbon Avenue

Southeast-bound
Northwest-bound
Northbound
Southbound

5
20
3
2

3
2
10
14

1
1
1
1

10
14
3
5

9
1
15
13

1
2
1
1

N. 76th Street and
W. Nash Street

Southeast-bound
Northwest-bound
Northbound
Southbound

14
7
14
3

39
77
1
3

2
1
4
5

15
15
10
5

41
57
3
2

N. 76th Street and
W. Capitol Drive
(STH 190)

Eastbound
Westbound
Northbound
Southbound

3
2
17
19

7
11
5
2

4
6
4
3

4
5
13
26

18
9
9
7

2
2
1
3

N. 76th Street and
W. Appleton Avenue
(USH 41 )

Southeast-bound
Northwest-bound
Northbound
Southbound

12
36
1
1

1

31
39

--

3

11
45

2
4
4
2

1

24
27

1
1
1
1

Eastbound
Westbound
Northbound
Southbound

6
19
3
3

16
16
1
6

8
6
4
2

8
19
6
5

20
18
2
6

--

Eastbound
Westbound
Northbound
Southbound

7
5
6
6

10
10
4
6

4
6
3
3

11
10
7
9

11
12
9
6

2
2
2
1

N. 76th Street and
W. North Avenue

N. 76th Street and
W. Congress Street

N. 76th Street and
W. Harnpton Avenue

20

--

--

-3
1
2

9
2

2

Table 53 (continued)
Evening Peak Hour

Morning Peak Hour

Percent
Left

Percent
Trucks
and
Buses

Turns
Intersection

Approach
Direction

Percent
Right

Turns
Percent
Right

Percent
Left

Percent
Trucks
and
Buses

N. 76th Street and
W. Grantosa Boulevard

Eastbound
Westbound
Northbound
Southbound

11
1
17
7

27
36
1
1

2
3
5
4

7
4
13
8

28
43
2
1

1
1
2
1

N. 76th Street and
W. Villard Avenue

Eastbound
Westbound
Northbound
Southbound

21
5
1
3

34
13
3
1

4
18
4
4

33
1
1
6

27
5
6
1

3
6
1
2

N. 76th Street and
W. Fond du Lac Avenue
(STH 145)

Southeast-bound
Northwest-bound
Northbound
Southbound

41
1
3

7
4
6
21

5
17
3
4

31
18
1
1

13
4
8
20

1
3
2
2

N. 76th Street and
W. Silver Spring Drive
(south)

Eastbound
Westbound
Northbound
Southbound

64

33

12

72

26

17

3
4

N. 76th Street and
W. Silver Spring Drive
(north)

N. 76th Street and
W. Florist Avenue

Eastbound
Westbound
Northbound
Southbound
Eastbound
Westbound
Northbound
Southbound

26

-7
--

---

--

-6
--

---

3

--

11

1
2

--

-

-

--

--

--

--

18

77
2

14

--

7
4
4

79
3

14

--

4
1
3

31
20
8
5

12
5
4
4

18
25
5
8

39
29
4
6

3
5
2
3

15
12
10
8

28
33
6
5

2
4
2
3

--

14
25

29
4
9

--

Eastbound
Westbound
Northbound
Southbound

15
12
15
3

13
50
5

6

3
8
4
5

N. 76th Street and
W. Acacia Street

Eastbound
Westbound
Northbound
Southbound

41
45
2
2

28
36
6
5

5
2
3
4

27
63
4
3

26
17
3
9

3
1
3
2

N. 76th Street and
W. Good Hope Road

Eastbound
Westbound
Northbound
Southbound

6
15
22
23

22
22
7
14

5
6
5
3

9
17
16
17

27
22
7
14

5
3
3
3

N. 76th Street and
W. Bradley Road

Eastbound
Westbound
Northbound
Southbound

30
20
15
2

20
67
4
11

7
5
5
4

33
28
14
2

25
50
4
13

4
6
3
4

N. 76th Street and
W. Mill Road

Source: SEWRPC.

Table 54
SUMMARY OF ALTERNATIVE AND RECOMMENDED TRANSPORTATION SYSTEMS
MANAGEMENT ACTIONS TO ABATE THE TRAFFIC CONGESTION PROBLEMS ON
THE PROBLEM SEGMENT OF N. 76TH STREET (STH 181)

Location
N. 76th Street and
W. Capitol Drive
(STH 1901

N. 76th Street and
W. Appleton Avenue
(USH 411

Problem

Capital
Cost of
Recommended
Action

Alternative and
Recommended
Transportation Systems
Management Actions

Congested east-to-northbound left-turn
movement during the evening peak hour
(220 vehicles per hour at level-ofservice E) and congested right-turn and
through movements from northbound
and southbound approaches during the
evening peak hour 1886 and 838 vehicles
entering approaches per hour, respectively, both at level-of-service E1

Recommended Actions
Retime east-to-northbound and west-tonorthbound traffic-actuated 9.0-second
leading green arrows t o 14.4-second
leading green arrows operating simultaneously and independently of the
through green phase during the evening
peak hour, making necessary signal
changes at other approaches

Insufficient east-to-northbound left-turnlane storage capacity during the evenlng
peak hour. (This storage capacity
problem cannot be corrected owing
t o inadequate space for construction
due t o the location o f N . 77th Street)

Prohlbit on-street parking on northbound
and southbound approaches t o intertion during the evening peak hour

Congested north-to-northwest-bound leftturn movement during the evening peak
hour (215 veh~clesper hour at level-ofservice E): congested south-to-southeastbound left-turn movement during the
morning peak hour (350 vehlcles per
hour at level-of-service E l and durlng
the evening peak hour (233 vehicles per
hour at level-of-service E l

Recommended Actions
Retime traffic s~gnalst o Increase southto-southeast-bound and north-to-northwest-bound 7.2-second lagging left-turn
arrows t o 9.9-second lagging arrows
operating independently of through
green phase during the morning and
evening peak hours

Insufficient north-to-northwest-bound
left-turn-lane storage capacity during
the evening peak hour and south-tosoutheast-bound left-turn-lane storage
capaclty durlng both peak hours

Add circular red indication t o operate
concurrently wlth the southbound
through green phase and precede the
south-to-southeast-bound lagging turn
arrows durlng the morning and evening
peak hours for pedestrian crossing
protection

$ 12.800

Reconstruct exclus~vesouth-tosoutheast-bound left-turn lane t o
double lane with 200 feet of storage

$ 15,000

Lengthen north-to-northwest-bound
left-turn lane from 110 t o 220 feet
for increased storage capacity

$ 15,000

Total Capital
Cost per
Intersection

..

$

300

$

300

..

$ 42,800

Alternative Action
R e t ~ m e90-second cycle, t a k ~ n ggreen
time from north- and southbound
through movements and allotting i t
t o s~gnalphases controlling the northand southbound approaches of
N. 76th Street
(Not recommended. as such signal
phas~ngalterations cannot provfde
adequate hourly green time t o the
problem turning movements t o
alleviate congestion)
N. 76th Street and
W. Fond du Lac Avenue
(STH 1451

204

Congested south-to-southeast-bound
left turn d u r ~ n gthe mornlng and
evening peak hours (173 and 214
vehicles per hour, respectively, at
level-of-serv~ceE )

Recommended Action
Add 12.6-second traffic-actuated southto-southeast-bound leading green
left-turn arrows during the evening
peak hour operating somultaneously
and independently of through green
phase; and 9.9-second south-tosoutheast-bound lead~nggreen leftturn arrow during the morning peak
hour operating concurrently w i t h
the southbound through green phase.
Make all other necessary signal timing
rev~sionsat other approaches

$

2.000

$

2.000

Table 54 (continued)

Location

Problem

N. 76th Street and
W. Fond d u Lac Avenue
(STH 145)
(continued)

Alternative and
Recommended
Transportation Systems
Management Actions

Capital
Cost of
Recommended
Action

Total Capital
Cost per
Intersection

Alternative Action
Retime existing 90-second cycle, taking
green time from W. Fond du Lac
Avenue and allotting i t t o N. 76th
Street i n order t o alleviate congested movements
( N o t recommended, as adequate through
green time cannot be allotted t o alleviate
north-to-northwest.bound and southto-southeast-bound left-turn congestion)

N. 76th Street and
W. Silver Spring Drive

Congested south-toeastbound left-turn
movement during both the morning and
evening peak hours (178 vehicles per
hour at level-of-service E during the
morning peak hour, and 148 vehicles
per hour at level-of-service E during
the evening peak hour)

Insufficient south-toeastbound leftturn-lane storage capacity during the
morning and evening peak hours.
(This storage capacity problem cannot
be corrected owing t o inadequate
space for construction)

Recommended Actions
Add a traffic-actuated south-to-eastbound
lagging green left-turn arrow of 12.6 and
16.2 seconds during the morning and
evening peak hours, respectively, operating concurrently w i t h the southbound
through green phase. making necessary
signal timing revisions on all other
approaches

$

2,000

Add separate morning and evening timing
plans t o existing 90-second traffic
signal sequence, and modify signals
for program visibility heads

$ 10.000

$ 12,000

Alternative Action
Retime existing 90-second traffic signal
sequence without adding any separate
phasing, a l l o t t ~ n gmore green time
t o south-toeastbound left-turn phase
(Not recommended, as such signal
timing revisions cannot provide adequate green time t o alleviate congestion
from southbound left-turn movement)
N. 76th Street and
W. Mill Road

Congested west-to-southbound left-turn
movement during the morning and
evening peak hours (147 vehicles per
hour during the morning peak at levelof-service E and 241 vehicles per hour
during the evening peak at level-ofservice El

Insufficient west-to-southbound
left-turn-lane storage capacity
during the evening peak hour

Recommended Actions
Add west-to-southbound 9.0- and 14.4second leading left-turn arrows during
the morning and evening peak hours.
respectively, t o existing signalization t o
operate concurrently with the througri
green phase, making necessary signal
timing changes at other approaches
Monitor traffic volumes t o update slgnal
timing i n accordance w i t h the scheduled opening of N . 60th Street. I l f
such volumes are considerably higher,
parking restrictions o n N . 76th Street
andlor construction of a double leftturn bay for west-to-southbound
movement may be required)
Alternative Action
Retime existing 90-second cycle such that
all problem turning movements can be
negotiated at an acceptable level of
servtce on the through green phase
(Not recommended. as high opposing
volumes preclude such action and
require the installation of separate
left-turn phasing)

$

2,000

$

2,000

Table 54 (continued)

Location
N. 76th Street and
W. Acacia Street

N. 76th Street and
W. Good Hope Road

Problem
Congested through and right-turn movements from northbound approach
during the evening peak hour (1,308
through vehicles and 58 right-turning
vehicles at level-of-service D l

Congested west-to-southbound left-turn
movement (206 vehicles per hour at
level-of-service El; congested eastbound through and right-turn movements (902 and 75 vehicles per hour
at level-of-service D l ; and congested
east-to-northbound left-turn m o w ment (278 vehicles per hour at level.
of-service E l during the morning peak
hour. Congested westbound through
movement 1944 vehicles per hour at
level-of-service Dl; congested west-tosouthbound left-turn movement
1343 vehicles per hour at level-ofservice El; congested east-to-northbound
left-turn movement (319 vehicles per
hour at level-of-service El: congested
northbound through and right-turn
movements (1,120 and 230 vehicles
per hour at level-of-service El; congested southbound right-turn and
through movements (320 and 1,280
vehicles per hour at level-of-service El;
and congested south-to-eastbound leftturn movements (257 vehicles per
hour at level-of-service E l during the
evening peak hour
Insufficient east-to-northbound leftturn-lane storage capacity during the
morning and evening peak hours

Alternative and Recommended
Transportation Systems
Management Actions

Capital Cost of
Recommended
Action

Recommended Actions
Change existing pretimed signal operation t o semi-actuated operation
controlled by pedestrian pushbutton

$

Reconstruct and channelize existing
median opening so that through and
left-turn movements from W. Acacia
Street approaches cannot be made

$ 10,000

Recommended Actions
Change traffic signal sequence from
125.0-second cycle t o 90.0-second
cycle, adding separate morning and
evening signal timing plans, reducing
the maximum morning east-to-northbound and west-to-southbound leftturn arrows t o 9.0 seconds. and the
south-to-eastbound left-turn arrow
t o 6.3 seconds, and reducing the
maximum evening east-to-northbound
and west-to-southbound left-turn
arrows t o 12.6 seconds and the southtoeastbound left-turn arrow t o 7.2
seconds. The southbound, eastbound,
and westbound green left-turn arrows
should be followed b y a restricted red
arrow during the through green phases
o n each respective approach

$

A d d 43.0-second west-to-northbound
and 39.6-second north-to-eastbound
and south-to-westbound right-turn
arrows operating concurrently with
the through green phases during the
morning peak hour. During the
evening peak hour, add.36.0-second
west-to-northbound and 54.9-second
north-toeastbound and south-towestbound right-turn arrows operating
concurrently w i t h the through green
phase. Add also a circular red indication t o follow the south-, east-, and
westbound left-turn arrows t o restrict
timing movements during the through
green phase on each of these
approaches make all necessary signal
timing revisions at other approaches

$ 16.500

Restrict on-street parking on all
approaches during the evenlng peak
hour and on southbound approach
during the morning peak hour

$

Construct exclusive ZOO-foot northbound
and 250-foot southbound right-turn
lanes; reconstruct westbound r ~ g h t - t u r n
lane for 250-foot exclusive approach;
and construct double left-turn lanes o n
the southbound, eastbound. and westbound approaches

Total Capital
Cost per
Intersection

600

$ 10,600

200

800

$105,000
(Right-of-way and
possible relocation
costs associated
w i t h southbound
right-turn lane will
add between $35,000
and $150,000 t o
these construction
costs, depending
upon whether the
entire existing retail
gasoline station is
purchased or whether
a strip of right-ofway is purchased
from this propern/)

.

$1 57.500 $272,500
(Including right.of-way
and possible relocation costs associated
with southbound
right-turn lane)

I

Table 54 (continued)

Locat~on

Problem

Alternat~veand Recommended
Transportat~onSystems
Management A c t ~ o n s

Capital Cost of
Recommended
Actton

Total Capital
Cost per
lntersectlon

Alternatlve Actton
Retlme exlstlng 125 O-second cycle
SO that all problem movements
can be negot~atedat an acceptable level o f servlce ustng extstlng
phastng structure
( N o t recommended, as congested
movements at thls lntersectlon are
too extenslve and only s ~ g n ~ f ~ c a n t
Increases In lntersectlon capaclty
are seen as solut~onsl

N. 76th Street and
W Bradley Road

Congested south to-eastbound left-turn
durlng the mornlng and evenlng peak
hours (110 veh~clesper hour at levelof-service E durlng mornlng peak-hour
and 168 veh~clesper hour durlng
evenlng peak hour at level-of-serv~ceE)
lnsufflctent west-to-southbound left
turn lane storage capaclty durlng
the mornlng and evensng peak hours

Recommended A c t ~ o n s
Retlme exlstlng 7 0 O-second s~gnalcycle
t o 9 0 O-second cycle, m a k ~ n gneces
sary s~gnaltlmlng changes at all other
approaches

$

A d d a 7 2 second lead~nggreen left turn
phase for south to-eastbound move
ment d u r ~ n gthe mornlng peak hour
and 9 9-second lead~nggreen leftturn phase for south to.eastbound
movement d u r ~ n gthe evenlng peak
hour, both operatlng concurrently
w ~ t hsouthbound through green phase

5 14.000

200

Include west t o southbound exclus~ve
left turn lane of 230 feet In recon
structlon plans for W Bradley Road
scheduled for l e t t ~ n gIn 1982

$ 14,200

Alternatlve A c t ~ o n
Retlme exlstlng s~gnalssuch that all
problem movements can be
negot~atedat an adequate level
of-serv~ceuslng exlstlng phas~ng
structure
(Not recommended, as sufflc~ent
through green tame cannot be
allotted southbound approach
d u r ~ n gelther the mornlng or
evenlng peak hour t o allev~ate
problem turnlng congest~on)
Subtotal

N Wauwatosa Avenue and
W Harwood Avenue

$241,400 $356.400
(Includ~ngr ~ g hof-way
t
and poss~blereloca
tlon costs assoc~ated
w ~ t hsouthbound r ~ g h t turn lane at lntersec
tlon of N 76th Street
and W Good Hope
Road)
lnsufflclent east-to-northbound leftturn-lane storage capactty durlng the
mornlng and evenlng peak hours

Recommended A c t ~ o n
N o actlon IS recommended due t o
1) the p r o x ~ m l t yof the lntersectlon
of W Harwood Avenue t o N 76th
Street and W State Street whlch
llmlts the storage length of the
eastbound t o northbound left-turn
lane, and 2) the scheduled construc
tlon of the W Harwood Avenue
br~dgewhlch will serve t o allev~ate
t h ~ sproblem

..

1

Table 54 (continued)

Location

N. 76th Street and
W. North Avenue

N. 76th Street and
W. Center Street

N. 76th Street and
W. Grantosa Drive

Problem

Alternative and Recommended
Transportation Systems
Management Actions

Insufficient north-to-westbound leftturn-lane storage capacity during the
evening peak hour and south-toeastbound left-turn-lane storage capacity
during the morning and evening
peak hours

Recommended Action
Increase storage length of north-towestbound left-turn lane from 100 to
140 feet and south-toeastbound
left-turn lane from 90 to 160 feet

Inefficient signal timing plan; needs t o
be updated t o reflect current traffic
conditions

RecommendedAction
Retime traffic signal sequence from
60.0second cycle to 90.0-recond
cycle

Inefficient signal timing plan; needs t o
be updated to reflect current traffic
conditions

RecommendedAction
Retime existing 90-second cycle t o
prov~debalanced distribution of
signal time between N. 76th Street
and W. Grantosa Drive

Subtotal
Total

Cap~talCost of
Recommended
Action

Total Capital
Cost per
lntersection

$ 31.000

$ 31.000

..

..

..

..
$ 31.000
$272,400 - $387,400
(Including right-of-way
and possible relocation costs associated
with southbound
rtght-turn lane at
intersection of
N. 76th Street and
W. Good Hope Road)

Source: SEWRPC.

$12,000. However, these actions will not alleviate
the problem of inefficient storage capacity at the
south-to-east-bound left-turn lane at this intersection, the lengthening of which ,cannot be accomplished owing to inadequate spdce for construction
because of the signalized ramp located on the
north side of the intersection.
At the intersection of N. 76th Street and W. Bradley Road, it is recommended that the total signal
cycle length be changed from 70 to 90 seconds at
an estimated cost of $200, that one additional
signal phase be added at an estimated capital cost
of $2,000, and that a new traffic controller be
added at an estimated cost of $12,000, bringing
the total estimated cost of all recommended
improvements at this intersection to $14,200.
To abate existing congestion at the intersection of
N. 76th Street and W. Capitol Drive (STH 190),the
prohibition of on-street parking on the north- and
southbound approaches during the evening peak
hour at an estimated capital cost of $300, in addition to the retiming of the existing signal timing
plan at minimal cost, is required. At this intersection, however, the inefficient storage capacity of
the east- to northbound left-turn lane cannot be

corrected owing to inadequate space for construction because of the location of the intersection of
N. 77th Street.
The remaining two intersections which exhibited
congestion problems require some turn-lane construction. At one of the intersections, N. 76th
Street and W. Appleton Avenue (USH 41), a leftturn lane on the southbound intersection approach
should be enlarged from one to two lanes within
the existing median at an approximate cost of
$15,000, and an existing left-turn lane on the
northbound approach should be lengthened from
110 to 220 feet at a capital cost of approximately
$15,000. Also at this intersection, a separate red
indication for pedestrian crossing protection, in
addition to a new traffic controller, should be
added at an estimated capital cost of $12,800, and
the existing signal timing plan should be retimed
at minimal cost. The estimated total cost of the
recommended improvements at this intersection
is $42,800.
To resolve the existing congestion at the intersection of N. 76th Street and W. Acacia Street, it
would be necessary only to retime the existing
signal timing plan. However, efficient traffic signal

1

1
I
I

I

I
I

Table 55
RECOMMENDED TRAFFIC SIGNAL OPERATION ALONG THE PROBLEM SEGMENT OF N. 76TH STREET (STH 181)
Phase

Intersection (time in seconds)
W. Harwood Avenue

N. 76th Street
Morning
Northbound
Green. . . . . . .
Yellow . . . . . .
Red . . . . . . . .
Green Arrow. . .
Yellow Arrow . .

22.5
3.6
63.9

Total Cycle

Evening

Southbound

Northbound
18.9
3.6
67.5

--

22.5
3.6
63.9
23.4a
3.6

90.0

90.0

90.0

--

---

N. 76th Street
Green.
Yellow
Red . .

......
......

......

Total Cycle

Morning

Southbound

Eastbound

Evening

Westbound

Eastbound

Westbound

60.3
3.6
26.1
36.0~
3.6

18.9
3.6
67.5

90.0

90.0

18.9
3.6
67.5
36 .oa
3.6

56.7
3.6
29.7
23.4b
3.6

27.9
3.6
58.5

90.0

90.0

90.0

---

W. Milwaukee Avenue

31.2
3.0
25.8

19.2
3.0
37.8

60.0

60.0

N. 76th Street

W. North Avenue

Green. . . . . . .
Yellow . . . . . .
Red. . . . . . . .
Green Arrow. . .
Yellow Arrow . .

26.1
3.6
60.3
9.gb
3.6

26.1
3.6
60.3
9.gb
3.6

Total Cycle

90.0

90.0

N. 76th Street
Green.
Yellow
Red. .

......
......
......

Total Cycle

42.3
3.6
44.1

36.9
3.6
49.5

90.0

90.0

N. 76th Street
Green.
Yellow
Red. .

......
......

......

Total Cycle

W. Center Street

W. Burleigh Street

39.6
3.6
46.8

39.6
3.6
46.8

90.0

90.0

N. 76th Street

W. Lisbon Avenue

Green. . . . . . .
Yellow . . . . . .
Red . . . . . . . .

39.6
3.6
46.8

39.6
3.6
46.8

Total Cycle

90.0

90.0

N. 76th Street
Green.
Yellow
Red. .

......
......
......

Total cycleC

W. Nash Street

57.6
3.6
28.8

21.6
3.6
64.8

90.0

90.0

---

Table 55 (continued)
Phase

Intersection (time in seconds)
N. 76th Street

Green. . . . . .
Yellow . . . . .
Red . . . . . . .
Green Arrow. .
Yellow Arrow .

.
.
.
.
.

W. Capitol Drive (STH 190)

20.7
4.5
64.8

---

Total cycleC

90.0
N. 76th Street

W. Appleton Avenue (USH 41

--

75.6

--

90.0

90.0

90.0

......
......
......

......
......
......

.... ..
......
......

Total Cycle

......
... . . .
.. .. . .

Total Cycle

90.0

..

Total Cycle

Green.
Yellow
Red . .

90.0

31.5
4.5
54.0
9.gd
4.5

Total cycleC

Green.
Yellow
Red . .

38.7
4.5
46.8
14.4~
3.6

31.5
4.5
54.0
9.gd
4.5

N. 76th Street

Green.
Yellow
Red . .

44.1
4.5
41.4
9.0~
3.6

..
..
..
..
..

Total cycleC

Green.
Yellow
Red . .

Evening

Southbound

Northbound
Green. . . . .
Yellow . . . .
Red . . . . . .
Green Arrow.
Yellow Arrow
Red-Turn
Indication .

Morning

31.5
4.5
54.0

--

--

W. Congress Street

57.6
3.6
28.8

21.6
3.6
64.8

90.0

90.0

N. 76th Street

W. Hampton Avenue

35.1
3.6
51.3

44.1
3.6
42.3

90.0

90.0

N. 76th Street

W. Grantosa Drive

48.6
3.6
37.8

30.6
3.6
55.8

90.0

90.0

N. 76th Street

W. Villard Avenue

47.7
4.5
37.8

29.7
4.5
55.8

90.0

90.0

Table 55 (continued)

Intersection (time in seconds)

Phase

W. Fond du Lac Avenue (STH 145)

N. 76th Street
Evening

Morning
Northbound

.. ..

Green. . .
Yellow . . . . .
Red . . . . . . .
Green Arrow. .
Yellow Arrow.

37.8
4.5
47.7

Total Cycle

90.0

.

.

.
.

---

Southbound

Northbound

Southbound

51.3
4.5
34.2
9.ge
3.6

35.1
4.5
50.4

26.1
4.5
59.4

--

51.3
4.5
34.2
12.6
3.6

90.0

90.0

90.0

90.0

--

--

--

W. Silver Spring Drive (south)

N. 76th Street
Northbound
Morning

. ..
....
. ..
..

Southbound

Evening

Morning

Evening

Green. . . .
Yellow . .
Red . . . . .
Green Arrow. . .
Yellow Arrow

37.8
4.5
47.7

34.2
4.5
51.3

---

56.7
4.5
28.8f
12.6
4.5

56.7
4.5
28.8f
16.2
4.5

20.7
4.5
64.8

Total cycleC

90.0

90.0

90.0

90.0

90.0

......
......
.....

Green.
Yellow
Red . . .

Total cycleC

......
......
.... . . .

Green.
Yellow
Red .

Total Cycle

---

---

N. 76th Street

W. Silver Spring Drive (north)

56.7
4.5

28.8

20.7
4.5
64.8

90.0

90.0

N. 76th Street

W. Florist Avenue

52.2
4.5
33.3

25.2
4.5
60.3

90.0

90.0

N. 76th Street

W. Mill Road

Eastbound

. .. ..
..
. . . . ....
..
..

Evening

Morning

Evening

Westbound

Eastbound

Westbound

Green. .
Yellow . . . .
Red
Green Arrow.
Yellow Arrow

41.4
4.5
44.1

23.4
4.5
62.1

36.0
4.5
49.5
9.0~
3.6

18.0
4.5
62.5

36.9
4.5
49.5
14.4~
3.6

Total Cycle

90.0

90.0

90.0

90.0

90.0

---

---

---

Table 55 (continued)
Phase

Intersection (time in seconds)
N. 76th Street

Green. . . . . . .
Yellow . . . . . .
Red. . . . . . . .
Green Arrow. . .
Yellow Arrow . .
h
Total Cycle

W. Acacia Street
32.8
3.6
53.6

48.2
3.6
38.2

---

---

90.0

90.0

N. 76th Street
Morning
Northbound
Green. . . . . . .
Yellow . . . . . .
Red. . . . . . . .
Green RightTurn Arrow . .
Yellow RightTurn Arrow . .
Green LeftTurn Arrow . .
Yellow LeftTurn Arrow . .
Red Left-Turn
Indication . . .
Total Cycle

W. Good Hope Road
Evening

Eastbound

Southbound

Northbound

Southbound

27.0
3.6
59.4

37.8
3.6
48.6

30.6
4.5
34.9

44.4
4.5
44.1

39.6g

39.6g

46 .8g

3.6

3.6

--

Morning

Westbound

Evening

Morning

30.6
3.6
55.8

23.4
4.5
62.1

30.6
3.6
55.8

23.4
4.5
62.1

46 .8g

--

--

43.2g

36.0~

3.6

3.6

--

--

3.6

3.6

7.2e

--

7 .2e

7.2e

.-

3.6

--

3.6

3.6

3.6

3.6

3.6

--

79.2

--

79.2

79.2

75.6

79.2

75.6

90.0

90.0

90.0

90.0

90.0

90.0

90.0

90.0

Northbound
Green. . . . . . .
Yellow . . . . . .
Red. . . . . . . .
Green Arrow. . .
Yellow Arrow . .

40.5
4.5
45.0

Total Cycle

90.0

--

--

10.8~

7.2e

W. Bradley Road

N. 76th Street
Morning

Evening

Southbound

Northbound

Southbound

51.3
4.5
34.2
7.2b
3.6

37.8
4.5
47.7

---

51.3
4.5
34.2
9.gb
3.6

26.1
4.5
59.4

90.0

90.0

90.0

90.0

---

a~eadingright-turn arrow.
b~eadingleft-turn arrow.

he signal timing sequence on one or more approaches t o this intersection is subject t o change by pedestrian-actuated control.
d~aggingleft-turn arrow.
e~ctuated
leading-left turn arrow.
f ~ c t u a t e dlagging le ft-turn arrow.
g~ight-turn
arrow initially concurrent with through green phase and then lagging arrow.
h~ignaloperates as flashing yellow indication on N. 76th Streer approaches unless activated by pedestrian-actuated control.
Source: SEWRPC.

Evening

10.8~

I
/
1

progression along the N. 76th Street problem segment cannot be provided, given the location of the
existing traffic signal at the intersection of N. 76th
Street and W. Acacia S t r e e h collector street--as
it is only one-quarter mile north of the signalized
intersection of N. 76th Street and W. Mill Road.
Travel time and delay studies conducted by the
Wisconsin Department of Transportation indicate
that the number of test vehicle stops and average
test vehicle delays at the W. Acacia Street intersection with N. 76th Street is between 4 and 12 times
greater than that at any other controlled intersection under State of Wisconsin jurisdiction on the
N. 76th Street problem segment.
It is therefore recommended that this traffic signal
be changed from its existing pretimed operation
to a semi-actuated operation controlled only by
a pedestrian pushbutton. That is, N. 76th Street at
this intersection would be under a flashing yellow
signal and W. Acacia would be under a flashing red
traffic signal, except when actuated by a pedestrian
wishing to croas N. 76th Street. Then, N. 76th
Street would be under a red traffic signal. The estimated capital cost of this action is $600. It is also

recommended at this intersection that the existing
median opening be reconstructed and channelized
so that through and left-turn movements from the
W. Acacia Street approaches cannot be made, as
shown in Figure 11, at an estimated capital cost
of $10,000. The greatest disadvantage of this recommendation is the indiiection of traffic movement £rom, to, and between the two neighborhoods north of W. Mill Road and east and west of
N. 76th Street. As a result of this indiiection, some
increased access travel will be required in the neighborhoods, with additional travel on some local
streets in the neighborhood, and there may be
some increase in U-turn movements at median
openings on N. 76th Street north and south of
W. Acacia Street. It should be noted, however, that
the increased travel on selected local streets and
U-turns on N. 76th Street will be only from neighborhood traffic, and that any resultant additional
travel time and accident potential can be expected
to be very small compared to the reduced travel
delays and accident potential at the intersection
of N. 76th Street and W. Acacia Street. To reduce
the possible additional neighborhood access travel
time in the northern parts of the neighborhood

Figure 11

RECOMMENDED TRAFFIC MANAGEMENT ACTIONS AT THE
INTERSECTION OF N. 76TH STREET (STH 181) AND W. ACACIA STREET

Source: Wisconsin Department of Transportationand SEWRPC.

north of Mill Road and east of N. 76th Street, it
may be appropriate to extend N. 74th Street
approximately 200 feet from W. Casper Street t o
W. Green Tree Road. W. Green Tree Road is recommended to be signalized at its intersection with
N. 76th Street upon the completion of these recommended actions at W. Acacia Street, as such
signalization would provide the one-half-mile spacing of traffic signals necessary to promote efficient
traffic signal progression along N. 76th Street.
The other problem intersection on N. 76th Street
requiring turn-lane construction is that of N. 76th
Street and W. Good Hope Road. This intersection
is the most congested on N. 76th Street, with three
separate congested traffic movements during the
morning peak hour and six separate congested traffic movements during the evening peak hour. The
elimination of morning and evening peak-hour congestion at this intersection would require the retiming of the existing traffic signal and changing of the
total cycle length at an estimated capital cost of
$200; the addition of six separate right- and leftturn phases during the morning and evening peak
hour, as well as the addition of a separate red indicator on three approaches, at an approximate cost
of $16,500; the restriction of onsite street parking
on all four approaches to the intersection during
the evening peak hour and on the southbound
approach during the morning peak hour at an
approximate cost of $800; and the construction
of new exclusive right-turn lanes on the north- and
southbound approaches, the reconstruction of the
existing right lane on the westbound approach to
an exclusive right-turn lane, and the enlargement
of the existing left-turn lanes on the south-, east-,
and westbound approaches from one to two lanes
within the existing medians, all at an approximate
capital cost of $105,000. The estimated cost of the
recommended improvements at this intersection is
thus $122,500.
All turn-lane construction recommended for this
intersection is possible within the existing right-ofway with the exception of the construction of the
southbound-to-westbound right-turn lane. A minimum of 1 0 feet of additional right-of-way would
have to be acquired for the length of this turn lane
from a retail gasoline station now located on the
northwest comer of the intersection. Construction
of an exclusive right-turn lane of sufficient length
to provide the required storage for right-turning
vehicles during the morning and evening peak hours
at this intersection approach is likely to require
a strip of land 1 0 feet wide, which would entail
relocation of station gasoline pumps, possibly
resulting in the dislocation of the gasoline station.
The cost of obtaining an additional 10-foot-wide

strip of right-of-way from this retail gasoline service station is estimated at $35,000, while the cost
of obtaining the station in its entirety is estimated
at $150,000. Construction of a somewhat shorter
turn lane would not require relocation of gasoline
pumps, but would nevertheless require some additional right-of-way. Furthermore, right-turn and
through movements on this intersection approach
may operate below level-of-service C during the
morning and evening peak hours as a result of this
construction. The total cost of implementing all
recommended improvements at this intersection,
including right-of-way costs, is thus $157,500 to
$272,500, depending upon the extent of right-ofway required.
As indicated in Table 54 and as already noted, four
other intersections, although not exhibiting specific congestion problems, were found to warrant
traffic management actions to improve operations.
These are the intersections of N. 76th Street with
W. Harwood Avenue, W. North Avenue, W. Center
Street, and W. Grantosa Drive. The intersections of
N. 76th and W. Harwood Avenue and N. 76th Street
and W. North Avenue were both found to have
insufficient left-turn lane storage capacity during
both peak hours; while the intersections of N. 76th
Street and W. Center Street and N. 76th Street and
W. Grantosa Drive were found to have timing plans
which could be revised to more efficiently balance
traffic operating conditions. No action is recommended at the intersection of N. 76th Street and
W. Harwood Avenue, owing to the lack of adequate
distance between the intersection of N. 76th Street
with W. Harwood Avenue and its intersection with
W. State Street to lengthen the existing eastbound
left-turn lane, and to the fact that the current construction of a new N. 76th Street to W. Harwood
Avenue bridge over the Menomonee River should
serve to alleviate the turn lane storage capacity
problem.4 At the intersection of N. 76th Street
4

The construction of the new Harwood Avenue
bridge between N. 76th Street and W . Harwood
Avenue, completed in August 1981, resulted in the
diversion of some traffic from the intersection
of N. 76th Street and W . Harwood Avenue, and
thereby served to abate the turn-lane storage
capacity problem at this intersection. Traffic flow
problems which may be associated with the new
W . Harmonee Avenue route are currently being
monitored and studied by the City of Wauwatosa.
The timing o f this monitoring effort, however, is
such that a specific analysis o f the traffic flow
problems associated with the new route cannot be
addressed within the time frame of the northwest
side study.

and W. North Avenue, however, the lengthening of
the existing westbound exclusive left-turn lane
from 100 t o 140 feet, with appropriate signing and
pavement marking, and the lengthening of the
southbound exclusive left-turn lane from 90 to
160 feet should alleviate storage capacity problems
during the morning and evening peak hours at an
approximate capital cost of $31,000. Only the
retiming of the existing signal timing plans is
required to improve operations at the intersections
of N. 76th Street and W. Center Street and N. 76th
Street and W. Grantosa Drive, at minimal cost.
In addition, the existing offsets between the traffic signal timing plans of the 21 signalized intersections along this segment of N. 76th Street
should be reviewed by the implementing agency
and altered as necessary to accommodate the recommended transportation systems management
actions and to assure efficient signal progression.
Efficient progression is intended t o yield increased
average vehicle operating speeds and to reduce
vehicular delays at the signalized intersections
along this segment of N. 76th Street by permitting
traffic to travel along- the arterial segment with
a minimum number of stops at traffic signals.
N. Sherman Boulevard from W. Lisbon
Avenue to W. Silver Spring Drive
Another of the 20 arterial street segments in the
northwest side study area identified as having
sufficiently severe existing traffic problems to warrant investigation of short-range traffic management improvements 0s. as shown on Map 106,
N. Sherman Boulevard from W. Lisbon Avenue to
W. Silver Spring Drive, a distance of 4.4 miles.
Map 107 shows the existing land use pattern within
a one-half-mile-wide corridor along this problem
segment of N. Sherman Boulevard. Residential land
use comprises the majority of the existing urban
development in the corridor, as well as of the
existing urban development immediately adjacent
to N. Sherman Boulevard. Retail sales and service uses, however, abut N. Sherman Boulevard at
its intersections with W. Lisbon Avenue, W. North
Avenue, W. Burleigh Street, W. Keefe Avenue,
W. Fond du Lac Avenue (STH 145), W. Capitol
Drive (STH 190), and W. Silver Spring Drive.
Industrial land use occurs along N. Sherman Boulevard adjacent to its intersection with W. Hopkins
Street. Governmental and institutional land uses
occur at the intersection of N. Sherman Boulevard with W. Center Street at Washington Senior
High School and between W. Hampton Avenue and
W. Villard Avenue at Custer Senior High School.

Recreational land uses occur along the corridor at
W. Lisbon Avenue at Washington Park, at W. Burleigh Street at Sherman Park, at W. Hampton
Avenue at Lincoln Creek Parkway, and at W. Silver
Spring Drive at McGovern Park.
Physical Characteristics: There are no physical
roadway restrictions between intersections along
the length of this segment of N. Sherman Boulevard. For the entire length of this segment,
N. Sherman Boulevard is divided by a median
ranging in width from 24 to 30 feet, and the
curb-to-curb pavement widths of the dual roadways range from 26 to 3 6 . feet. Except for the
bridge over Lincoln Creek north of W. Congress
Street, which restricts the width of the dual
roadways to 26 feet, adequate to provide two lanes
for moving traffic in each direction with parking
prohibited, N. Sherman Boulevard between W. Lisbon Avenue and W. Custer Avenue has dual roadways which have curb-to-curb pavement widths
which range from 30 to 33 feet, adequate to provide two lanes for traffic in each direction with
parking permitted. Between W. Custer Street and
W. Silver Spring Drive, the curb-to-curb pavement
widths of the dual roadways are 36 feet wide, adequate to provide two lanes for moving traffic in
each direction with parking permitted. Except on
the bridge over Lincoln Creek where parking is currently prohibited, parking is currently permitted
between W. Lisbon Avenue and W. Custer Avenue.
Parking is currently prohibited on that segment of
N. Sherman Boulevard between W. Custer Avenue
and W. Silver Spring Drive.
As indicated in Table 56, the problem segment
of N. Sherman Boulevard in the study area has
1 5 signalized intersections, at which the N. Sherman Boulevard approaches range in width from
26 t o 36 feet. Ten of the northbound and 1 3 of
the southbound approaches to these 1 5 intersections provide separate lanes for the exclusive
use of left-turning vehicles. Only two approaches
along this segment-the south- and northbound
approaches at the intersection of W. Roosevelt
Drive-provide a separate lane for the exclusive
use of right-turning vehicles. These right-turn lanes
are identified by regulatory pavement marking
rather than channelization. On-street parking
restrictions at each of the signalized intersection
approaches along N. Sherman Boulevard are also
indicated in Table 56.
Traffic Control Measures: The timing plan for each
of the 1 5 traffic signals along N. Sherman Boulevard between W. Lisbon Avenue and W. Silver

Map 106
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Shown on this map is another of the 20 arterial street wgments in the northwest side study area identified as having sufficiently severe existing
traffic problems t o warrant invenigatlon of short-range improvements-N. Sherman Boulevard from W. Lisbon Avenue to W. Silver Spring
Drive, a distance of 4.4 miles. The map also shows the location and jurisdiction of each of the 15 traffic signals along this arterial segment,
including the relationship of thepa signals to the other interconnected progressive signal subsystems which are located within approximately
one.haif mile of N. Sherman Boulevard and are directly affected by the timing plans of the traffic signals on the N. Sherman Boulevard.

Source: SEWRPC.

Spring Drive is shown in Table 57. Map 106 shows
the location and jurisdiction of each of these
signals and the relationship of these signals to the
other interconnected progressive signal subsystems
which are located within approximately onehalf
mile of N. Shmman Boulevard and are directly
affected by the timing plans of the traffic signals
on the Boulevard. Eleven of the traffic signals are
located at the intersections of N. Sherman Boulevard with other arterial streets, and four are located
at intersections of N. Sherman Boulevard with
nonarterial streets-specifically, W. Wright Street,
W. Locust Street, W. Hope Avenue, and W. Custer

Avenue. Stop signs are located at all other
approaches to collector or local street crossings
of this segment of N. Sherman Boulevard. This
segment of N. Sherman Boulevard is posted for
a 30-mile-per-hour (mph) speed l i i i t from W. Lisbon Avenue to W. Villard Avenue, and a 35-mph
speed l i i i t from W. Villard Avenue to W. Silver
Spring Drive.
Existing Traffic Conditions and Problems: Current
morning and evening peak-hour traffic volumes are
shown for all approaches to the 15 signalized intersections along the problem segment of N. Sherman

Map 107
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exlsttng urban development in this conjdor, as well as Of the exbotlns urban development imrnedtately sdjacem to N. Sherman Boulevard. Retail sales and service uses, hewever, abut N. Shennan
Boulevard at its intersections wnh W. Lldbon Avenue, W. Mcnh Avenue, W. Burieigh Street.
W. Keefe Avenue, W. Fond du Lac Avenue lSTH 145),W,Capitol Drive (STH 190),and W.Sliver
Spr~ngDrive. Industrial land use occurs along N. S h m n Boulevard adjacent to its lntsrseotlon
wlth W. Hopkins Srreet. Governmental and instlmt~onallard uses occur at the interredmn of
N . Sherman Boulevard with W. Center Street at Wahlmton Senior Hiah S~hool,and bwnreen
W. Harnpton Avenue and W. V I a d Arewe at Cuasr Sennor High School. Recreational land uses
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Source: SEWRPC.

Table 56
ROADWAY APPROACH WIDTHS, THE PROVISION OF EXCLUSIVE
TURNING LANES, A N D ON-STREET PARKING RESTRICTIONS A T SIGNALIZED
INTERSECTIONS ALONG THE PROBLEM SEGMENT OF N. SHERMAN BOULEVARD

I

Roadway Approach Width (feet)
Eastbound,
Southeast-bound, or
Northeast-bound

Intersection
N. Sherman Boulevard and W. Lisbon Avenue. . .
N. Sherman Boulevard and W. North Avenue . . .
N. Sherman Boulevard and W. Wright Street. . . .
N. Sherman Boulevard and W. Center Street. . . .
N. Sherman Boulevard and W. Locust Street . . .
N. Sherman Boulevard and W. Burleigh Street. . .
N. Sherman Boulevard and W. Townsend Street .
N. Sherman Boulevard and
W. Fond du Lac Avenue (STH 145). . . . . . . .
N. Sherman Boulevard and W. Roosevelt Drive . .
N. Sherman Boulevard and
W. Capitol Drive (STH 190) . . . . . . . . . . .
N. Sherman Boulevard and W. Hope Avenue . . .
N. Sherman Boulevard and
W. Congress Street (south) . . . . . . . . . . . . .
N. Sherman Boulevard and W. Harnpton Avenue .
N. Sherman Boulevard and W. Villard Avenue. . .
N. Sherman Boulevard and W. Custer Avenue. . .

.

Westbound,
Northwest-bound, or
Southwest-bound

Northbound

Southbound

NPAM
P
P
P
NS
FSAM
FS

NS
P
FS
P
FS
NS
NS

NPPM
NPPM
NPPM
NPPM
NYPM
NPPM
NPPM

NPAM
NPAM
NPAM
P
P
NSAM
P

NSAM
P

NSPM
P

NPPM
NSPM

FS
P

NPAM
P

NPPM
P

P
P

P
P

P
P
P
FS

NP
P
NSPM
NS

P
P
P
P

P
P
P
NS

NOTE: M = median provided
L = exclusive left-turn lane provided.
R = exclusive right-turn lane provided (does not include minor right-turn channelizations).
P = parking permitted on near- and far-side approaches during morning and evening peak hours.
NP = parking prohibited on near- and far-side approaches during morning and evening peak hours.
NPAM = parking prohibited on near- and far-side approaches during morning peak hour.
NPPM = parking prohibited on near- and far-side approaches during evening peak hour.
FS = parking prohibited on far-side approach during morning and evening peak hours.
FSAM = parking prohibited on far-side approach during morning peak hour.
FSPM = parking prohibited on far-side approach during evening peak hour.
NS = parking prohibited on near-side approach during morning and evening peak hours.
NSAM = parking prohibited on near-side approach during morning peak hour.
NSPM = parking prohibited on near-side approach during evening peak hour.
a~xclusiveturn-lane width included as a part of roadway approach width.
Source: SEWRPC.

Boulevard in Figures 12 and 13.The locations along
N. Sherman Boulevard from W. Lisbon Avenue to
W. Silver Spring Drive where traffic management
actions are to be considered as a means of reducing
congestion and improving operating conditions
were identified by comparing the morning and
evening traffic volumes for each approach to the
15 controlled intersections to the maximum hourly
capacity of each approach. The major operating
characteristics affecting the maximum hourly roadway capacity of intersection approaches to N. Sherman Boulevard, including the percentage of left-

and right-turning vehicles and the percentage of
trucks or buses in the peak-hour traffic stream, are
summarized in Table 58.
Based upon the ratios of existing morning and
evening peak-hour traffic volumes and the maximum traffic-carrying capacities of each intersection
approach along this segment of N. Sherman Boulevard, those vehicular traffic movements currently
experiencing traffic congestion-that is, operating
at a level-of-service D or E--were identified and are
shown in Figures 12 and 13. Two congested traffic

Table 57
EXISTING TRAFFIC SIGNAL OPERATION ALONG THE PROBLEM SEGMENT OF'N. SHERMAN BOULEVARD
Phase

Intersection (time in seconds)
W. Lisbon Avenue

N. Sherman Boulevard
Morning
Northbound

Southbound

Southbound

Northbound

Evening

Morning

Evening

Westbound

Eastbound

Westbound

Eastbound

Green. . . . . . .
Yellow . . . . . .
Red . . . . . . . .
Green Arrow. . .
Yellow Arrow . .

18.9
3.6
67.5

---

47.7
3.6
38.7
25.2a
3.6

28.8
3.6
57.6

---

47.7
3.6
38.7
15.3a
3.6

31.5
3.6
54.9
23.4b
3.6

31.5
3.6
54.9

31.5
3.6
54.9
13.5b
3.6

31.5
3.6
54.9

Total cyclea

90.0

90.0

90.0

90.0

90.0

90.0

90.0

90.0

---

W. North Avenue

N. Sherman Boulevard
Green.
Yellow
Red. .

......
......

24.6
4.2
31.2

24.0
4.2
31.8

60.0

60.0

N. Sherman Boulevard

W. Wright Street

25.2
3.6
31.2

24.0
4.2
31.8

60.0

60.0

N. Sherman Boulevard

W. Center Street

25.2
3.6
31.2

24.0
4.2
31.8

60.0

60.0

N. Sherman Boulevard

W. Locust Street

25.2
3.6
31.2

24.6
4.2
31.2

60.0

60.0

N. Sherman Boulevard

W. Burleigh Street

25.2
3.6
31.2

25.2
3.6
31.2

60.0

60.0

N. Sherman Boulevard

W. Townsend Street

......

Total Cycle

Green.
Yellow
Red . .

......
......

......

Total Cycle

Green.
Yellow
Red. .

......
......
......

Total Cycle

Green.
Yellow
Red. .

......
......
......

Total Cycle

Green.
Yellow
Red . .

......
......
......

Total Cycle

Morning
Northbound
Green. . . . .
Yellow . . . .
Red . . . . . .
Green Arrow.
Yellow Arrow

..
..
..
..
..

Total cycleC

47.7
4.5
37.8

Southbound

Evening

Morning

Evening

Westbound

Eastbound

21.6
3.6
64.8

---

21.6
3.6
64.8,
12.6
3.6

21.6
3.6
64.8

-

---

90.0

90.0

90.0

90.0

58.5
4.5
27.0

--

58.5
4.5
27.0
7.2d
3.6

90.0

90.0

--

---

--

Table 57 (continued)
lntersectlon (time ~nseconds)

Phase

W. Fond du Lac Avenue (STH 145)

N. Sherman Boulevard
Mornlng
Northbound
Green. . . . .
Yellow . . . .
Red . . . . . .
Green Arrow.
Yellow Arrow

..
..

..
..
..

Total Cycle

Even~ng

Southbound

Northbound

Southbound
34.2
3.6
52.2

43 2
45
42.3f
10.8
3.6

28 8
4.5
56.7

---

43 2
4.5
42.3f
10.8
3.6

--

---

90.0

90.0

90.0

90.0

90.0

28.8
4.5
56.7

--

W. Roosevelt Drive

N. Sherman Boulevard
Green. . . . .
Yellow . . . .
Red . . . . . .
Green Arrow.
Yellow Arrow

-

-

..
..

38.7
45
46.8
13.5~
3.6

27.9
4.5
57.6
7.2d
3.6

90.0

90.0

N. Sherman Boulevard

W. Capltol Dr~ve(STH 190)

34.2
4.5
51.3

43.2
4.5
42.3

90.0

90.0

N. Sherman Boulevard

W. Hope Avenue

34.2
3.6
22.2

16.2
3.6
40.2

60.0

60.0

N. Sherman Boulevard

W. Congress Street (south)

..
..

34.2
3.6
22.2

16.2
3.6
40.2

Total cyclee

60.0

60.0

N. Sherman Boulevard

W. Hampton Avenue

25.2
3.6
31.2

25.2
3.6
31.2

60.0

60.0

N. Sherman Boulevard

W. Vlllard Avenue

..
..

..

Total Cycle

Green.
Yellow
Red . .

......
......
.... .

Total Cycle

Green.
Yellow
Red . .

......
......
......

Total cycleC

Green.
Yellow
Red. .

Green.
Yellow
Red . .

....
....
......

......
......
......

Total Cycle

Green. . . . .
Yellow . . . .
Red . . . . . .
Green Arrow.
Yellow Arrow

I

Total Cycle

..
..
..
..
..

17.4
3.6
39.0

--60.0

Westbound

Eastbound

33.0
3.6
23.4
f
7.2

24.0
3.6
32.4

--

---

60.0

60.0

Table 57 (continued)
Phase

Intersection (time in seconds)

W. Custer Avenue

N. Sherman Boulevard

Green. . . . .
Yellow . . . .
Red . . . . . .
Green Arrow.
Yellow Arrow

Northbound

Southbound

22.2
3.6
34.2

34.2
3.6
22.2
9.0~
3 .0

16.2
3.6
40.2

60.0

60.0

..

..
..

..
..

Total cycleC

--

-60.0

---

a~aggingleft-turn arrow concurrent with through green phase.
b~eadingrigh t-turn arrow.
C ~ i g n atiming
l
sequence on one or more approaches to this intersection is subject to change by pedestrian-actuated control.
d~eadingleft-turn arrow.
Lagging right-turn arrow.
f~eadingleft-turn arrow concurrent with through green phase.
Source: City of Milwaukee and SEWRPC.

movements were found to occur along this segment
of N. Sherman Boulevard during the morning peak
hour, and four were found to occur during the
evening peak hour.
Alternative and Recommended Transportation Systems Management Actions: The two morning and
four evening peak-hour traffic congestion problems
identified along N. Sherman Boulevard are associated with the following five signalized intersections: W. North Avenue, W. Fond du Lac Avenue
(STH 145), W. Capitol Drive (STH 190), W. Villard
Avenue, and W. Custer Avenue.
Two intersections along N. Sherman BoulevardW. Lisbon Avenue and W. Roosevelt Drive-while
not evidencing congestion problems, were found to
lack adequate vehicle storage capacity within an
existing exclusive turn lane. Transportation systems management actions were accordingly also
considered for these intersections.
Table 59 provides a summary of the specific congestion problems found at each intersection, the
alternative actions considered for the alleviation of
these problems, the associated costs, and the recommended actions. Table 60 summarizes all of the
changes in traffic signal timing recommended for
the problem intersections along this segment of

N. Sherman Boulevard. A total of 1 3 actions are
recommended to be implemented at the five intersections having congestion problems at a capital
cost of approximately $63,000, expressed in 1980
dollars. An additional three actions are recommended to be implemented at the two intersections not displaying congestion problems, at a total
capital cost of $50,000.
As indicated in Table 59, in order to abate the congestion problems at one of the five problem intersections, the intersection of N. Sherman Boulevard
and W. Villard Avenue, it is necessary to retime the
existing signal timing plan at minimal cost, and
to add a pedestrian-actuated signal sequence plus
a required new traffic controller at an estimated
capital cost of $12,000.
The prohibition of on-street parking, the addition
of a pedestrian-actuated signal sequence, and the
retiming of the existing traffic signal plan are the
actions considered necessary to abate the congestion problems at three of the other five problem
intersections: the intersections of N. Sherman
Boulevard with W. North Avenue, W. Fond du Lac
Avenue (STH 145), and W. Custer Avenue. The
capital cost of prohibiting on-street parking at
these intersections is estimated at $400 at W. North
Avenue and $200 at W. Custer Avenue and W. Fond

Figure 12
EXISTING TRAFFIC VOLUMES ALONG THE PROBLEM SEGMENT OF
N. SHERMAN BOULEVARD DURING THE MORNING PEAK HOUR=
I
LEGEND
TRAfFlC VOLUME

\\L
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Source: SEWRPC.
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Figure 13

EXISTING TRAFFIC VOLUMES ALONG THE PROBLEM SEGMENT OF
N. SHERMAN BOULEVARD DURING THE EVENING PEAK HOUR=
LEGEND

I

TRAFFIC VOLUME

&8.338.S8

RlEHT TURN

\THROUGH

LEFT TURN

Source: SEWRPC.

Table 58
PERCENTAGE RIGHT A N D LEFT TURNS A N D PERCENTAGE TRUCKS AND BUSES I N THE
TRAFFIC STREAM DURING THE MORNING A N D EVENING PEAK HOURS A T SIGNALIZED
INTERSECTIONS ALONG THE PROBLEM SEGMENT OF N. SHERMAN BOULEVARD
Evening Peak Hour

Morning Peak Hour
Turns
Intersection
N. Sherman Boulevard and
W. Lisbon Avenue

Approach
Direction
Eastbound
Westbound
Northbound
Southbound

Percent
Right

--

Percent
Left

Percent
Trucks
and
Buses

--

--

1

34

6
13
4
4

52

1
1

Turns
Percent
Right

Percent
Left

Percent
Trucks
and
Buses

--

--

1

21

6
3
1
4

2
49

2
1

N. Sherman Boulevard and
W. North Avenue

Eastbound
Westbound
Northbound
Southbound

4
11
7
4

24
30
2
7

7
7
4
3

5
17
9
8

27
25
2
7

3
4
2
3

N. Sherman Boulevard and
W. Wright Street

Eastbound
Westbound
Northbound
Southbound

49
19
2
4

29
58
2
2

5
8
5
3

33
35
1
3

38
43
2
2

7
7
2
4

N. Sherman Boulevard and
W. Center Street

Eastbound
Westbound
Northbound
Southbound

18
13
6
3

11
20
3
2

5
13
6
3

19
14
4
5

23
22
4
4

9
4
2
3

N. Sherman Boulevard and
W. Locust Street

Eastbound
Westbound
Northbound
Southbound

21
16
7
1

8
35
2
4

2
4
5
4

20
19
5
2

23
24
4
3

3

N. Sherman Boulevard and
W. Burleigh Street

Eastbound
Westbound
Northbound
Southbound

18
15
14
2

9
25
5
3

7
10
5
4

20
6
8
7

18
28
9
3

4
5
2
5

N. Sherman Boulevard and
W. Townsend Street

Eastbound
Westbound
Northbound
Southbound

17
6
18
1

7
75
1
7

2
4
3
3

3
1
2
2

17
62
2
3

3
1
2
2

N. Sherman Boulevard and
W. Fond du Lac Avenue
(STH 145)

Southeast-bound
Northwest-bound
Northbound
Southbound

12
12
1

---

4

24
9
1
1

1

9
5
4

28
9

7
3
3
4

N. Sherman Boulevard and
W. Roosevelt Drive

Northeast-bound
Southwest-bound
Northbound
Southbound

4
4
28
11

26
47
1

--

1
3
5
3

1
1
2
3

29
37
12
2

1
1
2
3

Eastbound
Westbound
Northbound
Southbound

2
6
11
5

5
4
7
13

4
11
4
4

5
5
7
11

8
2
10
15

5
3
4
4

N. Sherman Boulevard and
W. Capitol Drive
(STH 190)

--

21
17

--

2
2
4

Table 58 (continued)

Evening Peak Hour

Morning Peak Hour

Percent
Left

Percent
Trucks
and
Buses

4
13
4
4

Turns

l ntersection

Approach
Direction

Percent
Right

Percent
Right

--

Percent
Left

Percent
Trucks
and
Buses

--

1
3
6

27
5
4
3

1
3

20
9
1
5

36
2
5
3

7
1
2
5

9
14
3
9

3
5
3
6

8
4
10
9

12
9
8
5

2
1
2
2

12
6
20
3

8
40
6
3

3
3
3
3

12
5
16
8

15
20
11

5

3
3
3
3

8
89
1
3

60
5
2
3

3
3
3
3

77
88
2
8

6
1
4
17

3
3
3
3

N . Sherman Boulevard and
W. Hope Avenue

Eastbound
Westbound
Northbound
Southbound

47
31
1
3

13
32
1
2

N . Sherman Boulevard and
W. Congress Street
(south)

Eastbound
Westbound
Northbound
Southbound

15
23
2
5

28
10
5
1

N . Sherman Boulevard and
W. Hampton Avenue

Eastbound
Westbound
Northbound
Southbound

7
9
16
4

N. Sherman Boulevard and
W. Villard Avenue

Eastbound
Westbound
Northbound
Southbound
Eastbound
Westbound
Northbound
Southbound

N . Sherman Boulevard and
W. Custer Avenue

Turns

2

--

1
3
6

Source: SEWRPC.

du Lac Avenue. The capital cost of adding a pedestrian-actuated signal sequence in addition to a new
traffic controller at each of these intersections is
estimated at $12,000. The retiming of the existing
signal timing plan at each of these intersections
would require minimal cost.
The addition of separate signal phasing in addition
to the prohibition of on-street parking were the
only actions considered necessary to abate the congestion problems at the intersection of N. Sherman
Boulevard and W. Capitol Drive (STH 190). The
capital cost of prohibiting parking at this intersection is estimated at $200, while the estimated
capital cost of adding separate signal phasing is
$14,000, owing to the required addition of a new
traffic controller.

As indicated in Table 59 and as already noted, two
other intersections, although not exhibiting specific congestion problems, were found to warrant
traffic management actions to improve operations.
The intersections of N. Sherman Boulevard with
W. Lisbon Avenue and with W. Roosevelt Drive
were both found to have insufficient left-turn-lane
storage capacity during the morning and/or evening
peak hours. At the intersection of N. Sherman
Boulevard and W. Lisbon Avenue, the lengthening
of the existing southbound exclusive left-turn lane
from 125 to 180 feet with appropriate signing and
pavement marking, at a cost of $20,000, would be
necessary to eliminate storage capacity problems
during the morning peak hour. At the intersection
of N. Sherman Boulevard and W. Roosevelt Drive,
the lengthening of the existing westbound exclu-

Table 59
SUMMARY OF ALTERNATIVE AND RECOMMENDED TRANSPORTATION SYSTEMS MANAGEMENT ACTIONS
TO ABATE THE TRAFFIC CONGESTION PROBLEMS ON THE PROBLEM SEGMENT OF N. SHERMAN BOULEVARD

I

I

Location

N. Sherman Boulevard and
W. North Avenue

N. Sherman Boulevard and
W. Fond du Lac Avenue
(STH 145)

Problem
Congested westbound approach during
the evening peak hour (599 vehicles
per hour at level-of-service D)

Congested north-to-northwest-bound
left-turn during the evening peak
hour (265 vehicles per hour at levelof-service E)

Alternative and Recommended
Transportation Systems
Management Actions

Capital Cost of
Recommended
Action

Recommended Actions
Retime 60-second cycle so that all
vehicular traffic movements operate
at or over design levels

Total Capital
Cost per
Intersection

..

Prohibit on-street parking on westbound and southbound approaches
during the evening peak hour

$

A d d pedestrian-actuated sequence t o
provide adequate pedestrian crossing
time on N. Sherman Boulevard

$12,000

400

Recommended Actions
Retime 90-second cycle and increase
existing leading northwest-bound
green arrow f r o m 10.8 t o 16.2 seconds
during the evening peak hour, making
necessary signal changes at other
approaches
Add pedestrian-actuated signal sequence
t o provide adequate pedestrian crossing
time o n W . Fond du Lac Avenue and
N . Sherman Boulevard

$12,000

Prohibit on-street parking on southbound
approach during the evening peak hour

$

$ 12,400

..

200

$ 12,200

Alternative Action
Retime 90-second cycle so that all vehicles
can negotiate north-to-northwest-bound
left turn on through green phase
(Not recommended because the existing
90-second cycle could not provide
sufficient green time t o accommodate
all traffic movements during the morning
peak hour)

N. Sherman Boulevard and
and W. Capitol Drive
(STH 190)

N. Sherman Boulevard and
W. Villard Avenue

N. Sherman Boulevard and
W. Custer Avenue

Subtotal

Congested south-to-eastbound left-turn
during the evening peak hour
(121 vehicles per hour at level-ofservice E)

Congested southbound combined rightturn and through traffic movement
during the morning peak hour (708
vehicles per hour at level-of-service D),
and northbound combined right-turn
and through traffic movement during
the evening peak hour (705 vehicles
per hour at level-of-service D)
Congested south-to-eastbound left turn
during the morning peak hour
(258 vehicles per hour at level-ofservice E)

Recommended Actions
A d d actuated 7.2-second south.to-eastbound leading green arrow operati:ig
concurrently with the through green
phase during the evening peak hour

$14,000

Prohibit on-street parking on northbound
approach during the evening peak hour

$

Recommended Actions
Retime 60-second cycle so that all
vehicular traffic movements
operate at or over design levels
A d d pedestrian-actuated signal sequence
t o provide adequate pedestrian crossing
time on N. Sherman Boulevard

200

$ 14,200

..

$12.000

Recommended Actions
Retime 60-second cycle and increase
existing leading southbound green
arrow from 9.0 t o 10.8 seconds,
making necessary signal changes at
other approaches

$ 12.000

.-

A d d pedestrian-actuated signal sequence
to provide adequate pedestrian crossing time on N. Sherman Boulevard

$1 2,000

Prohibit on-street parking on northbound approach during the evening
peak hour

$

200

$ 12,200

$ 63,000

Table 59 (continued)

Locat~on

N Sherman Boulevard and
W L~sbonAvenue

N Sherman Boulevard and
W Roosevelt D r ~ v e

Problem
lnsuffic~entsouth-toeastbound leftturn-lane storage capaclty dur~ng
the mornlng peak hour

lnsuff~c~ent
west-to-southbound and
east-to-northbound left turn-lane
storage capaclty dur~ngthe evenlng
and mornlng peak hours, respect~vely

Alternat~veand Recommended
Transportat~onSystems
Management Act~ons

Cap~talCost of
Recommended
Actlon

Total Cap~tal
Cost per
lntersect~on

Recommended Actlon
Increase storage length of south-to-westbound double-left-turn lane from
125 to 180 feet

$20,000

$ 20,000

Recommended A c t ~ o n
Increase storage length of west-to-south
bound left-turn lane from 135 to
235 feet and east-to-northbound
left-turn lane from 9 5 to 1 15 feet

$30.000

$ 30,000

Subtotal

$ 50,000

Total

$1 13.000
I

Source: SEWRPC.

sive left-turn lane from 135 to 235 feet, and the
eastbound exclusive left-turn lane from 95 to
115 feet, at a total capital cost of $30,000, would
be required to alleviate storage capacity problems
during the morning and evening peak hours.
In addition, the existing offsets between the traffic
signal timing plans of the 1 5 signalized intersections along this segment of N. Sherman Boulevard
should be reviewed by the implementing agency
and altered as necessary to accommodate the
recommended transportation system management
actions and to assure efficient signal progression.
Efficient progression is intended to yield increased
average vehicle operating speeds and reduced
vehicular delay at the signalized intersections along
this segment of N. Sherman Boulevard by permitting traffic to travel along the arterial segment
with a minimum number of stops at traffic signals.
W. Vliet Street and W. Milwaukee Avenue
'from W. Harwood Avenue to N. 20th Street
Another of the 20 arterial street segments in the
northwest side study area identified as having sufficiently severe existing traffic problems to warrant
investigation of short-range traffic management
improvements is, as shown on Map 108, W. Vliet
Street and W. Milwaukee Avenue from W. Harwood
Avenue to N. 20th Street, a distance of about
3.4 miles. Map 109 shows the existing land use
pattern within a one-half-mile-wide corridor along
this problem segment of W. Vliet Street and W. Milwaukee Avenue. Residential land use comprises the
majority of the existing urban development in the
corridor, as well as of the existing urban development immediately adjacent to W. Vliet Street and
W. Milwaukee Avenue. Retail sales and service uses

abut W. Vliet Street and W. Milwaukee Avenue at
its intersections with N. 60th Street, N. Hawley
Road, N. 51st Street, N. 35th Street, and N. 27th
Street, and otherwise occur in a scattered fashion
along the corridor. Recreational land uses occur
along W. Vliet Street and W. Milwaukee Avenue
at its intersection with N. Sherman Boulevard at
Washington Park, at its intersection with N. 50th
Street at Wick Playfield, and at its intersection
with N. 17th Street at Martin Luther King Park.
Physical Characteristics: There are no physical roadway restrictions between intersections along the
length of this segment of W. Milwaukee Avenue
and W. Vliet Street. Between W. Harwood Avenue
and N. 47th Street, the roadway is not median
divided. From W. Harwood Avenue to N. 50th
Street, the roadway has a curb-to-curb width of
40 to 46 feet, adequate to provide two lanes for
moving traffic in each direction with parking
prohibited, and a curb-to-curb width of 58 feet
from N. 50th Street to N. 47th Street, adequate to
provide two lanes for moving traffic in each
direction with parking permitted. Between N. 47th
Street and N. 40th Street, W. Vliet Street is divided
by a median ranging in width from 2 to 10 feet,
and the curb-to-curb pavement widths of the dual
roadways range from 28 to 40 feet, also adequate
to provide two lanes for moving traffic in each
direction with parking permitted. That segment of
W. Vliet Street between N. 40th Street and N. 20th
Street is not median divided and has a curb-to-curb
width of 50 feet, adequate to provide two lanes
for moving traffic in each direction with parking
prohibited. Parking is currently permitted along
this problem segment of W. Vliet Street and
W. Milwaukee Avenue.

Table 60
RECOMMENDED TRAFFIC SIGNAL OPERATION ALONG THE PROBLEM SEGMENT OF N. SHERMAN BOULEVARD
Phase

Intersection (time i n seconds)
W. Lisbon Avenue

N. Sherman Boulevard
Morning
Northbound
Green. . . . .
Yellow . . . .
Red . . . . . .
Green Arrow.
Yellow Arrow

..

..
..
..
..

Total cycleC

Evening

Southbound

18.9
3.6
67.5

Northbound

Southbound

Westbound

Eastbound

Westbound

Eastbound

28.8
3.6
57.6
--

--

47.7
3.6
38.7
25.2a
3.6

--

47.7
3.6
38.7
1 5.3a
3.6

31.5
3.6
54.9
23.4b
3.6

31.5
3.6
54.9
---

31.5
3.6
54.9
1 3.5b
3.6

31.5
3.6
54.9
---

90.0

90.0

90.0

90.0

90.0

90.O

90.0

90.0

--

N. Sherman Boulevard
Green.
Yellow
Red . .

......
......
......

22.8
4.2
33.4

60.0

60.0

N. Sherman Boulevard

W. Wright Street

25.2
3.6
31.2

24.0
4.2
31.8

60.0

60.0

N. Sherman Boulevard

W. Center Street

25.2
3.6
31.2

24.0
4.2
31.8

60.0

60.0

......
......
......

Total Cycle

Green.
Yellow
Red . .

......
......
......

Total Cycle

Green.
Yellow
Red . .

N. Sherman Boulevard

W. Locust Street

25.2
3.6
31.2

24.6
4.2
31.2

60.0

60.0

N. Sherman Boulevard

W. Burleigh Street

25.2
3.6
31.2

25.2
3.6
31.2

60.0

60.0

......
......
......

Total Cycle

Green.
Yellow
Red . .

W. North Avenue

25.8
4.2
29.4

Total cycleC

Green.
Yellow
Red . .

......
......

......

Total Cycle

W.Townsend Street

N. Sherman Boulevard
Morning
Northbound
Green. . . . . . .
Yellow . . . . . .
Red . . . . . . . .
Green Arrow.
Yellow Arrow . .

47.7
4.5
37.8

Total cycleC

..

Evening

Morning

Evening

Southbound

---

58.5
4.5
27.0
7.2d
3.6

58.5
4.5
27.0

90.0

90.0

90.0

---

Morning

Evening

Westbound

Eastbound

21.6
3.6
64.8
12.6~
3.6

21.6
3.6
64.8

90.0

90.0

--

--

21.6
3.6
64.8

---

90.0

Table 60 (continued)

Phase

Intersection (time in seconds)
W. Fond du Lac Avenue (STH 145)

N. Sherman Boulevard
Morning
Northbound
Green. . . . . . .
Yellow . . . . . .
Red . . . . . . . .
Green Arrow. . .
Yellow Arrow. .

30.6
4.5
54.9

Total cycleC

Green. . . . .
Yellow . . . .
Red . . . . . .
Green Arrow.
Yellow Arrow

Southbound

Northbound

---

45.9
4.5
39.6
16.2~
3.6

26.1
4.5
59.4

90.0

90.0

90.0

90.0

..
..
..
..

Total Cycle

34.2
4.5
51.3

Total Cycle

90.0

..

Green.
Yellow
Red . .

......
......
......

Total cycleC

Green.
Yellow
Red . .

......

......
......

Total cyclee

Green.
Yellow
Red . .

......
......

......

Total Cycle

31.5
3.6
54.9

--

--

--

--

90.0

90.0

W. Roosevelt Drive

38.7
4.5
46.8,
13.5
3.6

27.9
4.5
57.6d
7.2
3.6

90.0

90.0

N. Sherman Boulevard

W. Capitol Drive (STH 190)
Evening

Northbound
Green.
Yellow
Red . . . . . . . .
Green Arrow. . .
Yellow Arrow

---

36.0
3.6
50.4

N. Sherman Boulevard

Morning

......
......

Southbound

41.4
4.5
44.1
7.2f
3.6

..

Evening

Morning

Evening

---

34.2
4.5
51.3f
7.2
3.6

43.2
4.5
42.3

90.0

90.0

90.0

23.4
4.5
62.1

---

Southbound

--

--

N. Sherman Boulevard

W. Hope Avenue

34.2
3.6
22.2

16.2
3.6
40.2

60.0

60.0

N. Sherman Boulevard

W. Congress Street (south)

34.2
3.6
22.2

16.2
3.6
40.2

60.0

60.0

N. Sherman Boulevard

W. Hampton Avenue

25.2
3.6
31.2

25.2
3.6
31.2

60.0

60.0

Table 60 (continued)
r

I

I

I

Phase

I

I

N . Sherman Boulevard

I
Green. . . . . . .
Yellow . . . . . .
Red . . . . . . . .
Green Arrow. . .
Yellow Arrow . .
Total cycleC

I

Intersection (time in seconds)

1

60.0

I

Westbound

I

Eastbound

I

I

60.0

I

60.0

1

W. Custer Avenue

N . Sherman Boulevard
Northbound

Southbound

Green. . . . . . .
Yellow . . . . . .
Red . . . . . . . .
Green Arrow.
Yellow Arrow .

18.6
3.6
37.8
---

33.O
3.6
23.4
10.8~
3.O

19.2
3.6
37.2

Total cycleC

60.0

60.0

90.0

..
.

I

W. Villard Avenue

---

'Lagging left-turn arrow concurrent with through green phase.
b~eadingrigh t-turn arrow.
'signal timing sequence on one or more approaches to this intersection is subject to change by pedestrian-actuated control.
d~eadingleft-turn arrow.
e~aggingrigh t-turn arrow.
f~eadingleft-turn arrow concurrent with through green phase.
Source: SEWRPC.

As indicated in Table 61, the problem segment
of W. Vliet Street and W. Milwaukee Avenue has
11 controlled intersections, at which the W. Vliet
Street and W. Milwaukee Avenue approaches range
in width from 20 to 36 feet. Of these 11intersections, two intersections are controlled with fourway stop signs-the intersections of W. Milwaukee
Avenue with N. 68th Street and with W. Harwood
Avenue. Of the other nine signalized intersections, only the east- and westbound approaches of
W. Vliet Street and W. Highland Boulevard provide
separate lanes for the exclusive use of left-turning
vehicles. Only one approach along this segment-

the westbound approach at the intersection of
W. Vliet Street and N. 47th Street-provides a separate lane for the exclusive use of right-turning
vehicles, and this lane is identified by regulatory
pavement markings rather than channelization.
On-street parking restrictions at each of the signalized intersection approaches along W. Vliet Street
and W. Milwaukee Avenue are also indicated in
Table 61.
Traffic Control Measures: The timing plan for each
of the nine traffic signals along W. Vliet Street
and W. Milwaukee Avenue between W. Harwood

1

I

i
j

I

Map 108
DETAIL OF THE PROBLEM SEGMENT OF W. VLIET STREET AND W. MILWAUKEE
AVENUE-TRAFFIC SIGNAL JURISDICTION AND SUBSYSTEM ALIGNMENT

LEGEND
SIGNAL JURISDICTION
@

ClTY OF W W W A T O S A
ClTY OF MILWAUKEE

SIGNAL SUESYSTEM ASSOCIATED W I T H TRAFFIC
CONTROL DEVICES LOCATED ON W VLlET STREET
AND W.MILWAUKEE AVENUE INCLUDED A S PART
OF THE TOTAL PROGRESSION SYSTEM ALONG
THE CORRlDOR
Shown on this map i s another of the 20 arterial street segments in the northwest side study area identifisd as having sufficiently severe existing
traffic problems to warrant investigation Of short-range improvements-W. Vliet Street and W. Milwaukee Avenue from W. Harwood Avenue to
N. 20th Street, a distance of about 3.4 miles. This map also shows the location and jurisdiction of each of the 10 traffic signals along this
arterial segment, including the relationship of these signals to the other interconnected progressive signal subsystemr which are located within
aPProximateiv one-half mile of W. Vlist Street and W. Milwaukee Avenue and are directly affected by the timing pbns of the traffic signals on
W. Vliet Street and W. Milwaukee Avenue.

Source: Milwaukee County, City of Milwaukee, and SEWRPC.

Avenue and N. 20th Street is indicated in Table 62.
Map 108 shows the location and jurisdiction of
each of these signals and the relationship of these
signals to the other interconnected progressive
signal subsystems which are located within approximately one-half mile of W. Vliet Street and W. Milwaukee Avenue, and are directly affected by the
timing plans of the traffic signals on W. Vliet Street
and W. Milwaukee Avenue. Six of the traffic signals
are located at intersections of W. Vliet Street and
W. Milwaukee Avenue with other arterial streets,

and three are located at intersections of W. Vliet
Street and W. Milwaukee Avenue with nonarterial
streetsspecifically, N. 47th Street, N. 33rd Street,
and N. 24th Street. Stop signs are located at all
other approaches to collector or local street
crossings of this segment of W. Vliet Street and
W. Milwaukee Avenue, as well as at the arterial
street crossing of N. 40th Street with W. Vliet
Street. Four-way stop signs are located at the
arterial intersections of W. Milwaukee Avenue and
W. Harwood Avenue and W. Milwaukee Avenue

;.
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LAND USE ADJACENT TO THE PROBLEM SEGMENT OF W. VLlET STREET AND W. MILWAUKEE AVENUE
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This map shows the existing land use pattern within a one-halfmile-wide corridor along the problem segment o f W. Vliet Street and W . Milwaukee Avenue. Residential land use camprises The rnajor~tyof the ex~sting
urban development in this corridor, as well as of the existing urban development immediately adjacent to W. Vliet Street and W. Milwaukee Avenue. Retail raler and service urcs, however, abut W. Vliet Street and
W. Milwaukee Avenue a t i t s intersection$ with N. 60th Street, N. Hswley Road. N. 51st Street. N. 35th Street. and N. 27th Street.and otherwise occur i n a scattered fashion throughout the corridor. Recreational
land user occur along W. Vliet Street and W. Milwaukee Avenue at its intersection w i t h N . Sherman Boulevard at Washington Park, at its intersection with N. 50th Street at Wick Playfield. and at irr intersection with
N. 17th Street at Martin Luther King Park.

Source: SEWRPC.

Table 61
ROADWAY APPROACH WIDTHS, THE PROVISION OF EXCLUSIVE TURNING LANES,
AND ON-STREET PARKING RESTRICTIONS AT SIGNALIZED INTERSECTIONS ALONG
THE PROBLEM SEGMENT OF W. VLIET STREET AND W. MILWAUKEE AVENUE=
Roadway Approach Width (feet)
Eastbound

Intersection
W. Milwaukee Avenue and W. Harwood Avenue .
W. Milwaukee Avenue and N. 68th Street . . . . .
W. Vliet Street and N. 60th Street .
......
W. Vliet Street and N. Hawley Road . . . . . . . .
W. Vliet Street and N. 47th Street . . . . . . . . .
W. Vliet Street and W. Highland Boulevard . . . .
W. Vliet Street and N. 35th Street . . . . . . . . .
W. Vliet Street and N. 33rd Street . . . . . . . . .
W. Vliet Street and N. 27th Street . . . . . . . . .
W. Vliet Street and N. 24th Stieet . . . . . . . . .
W. Vliet Street and N. 20th Street . . . . . . . . .

..

.
.
.
.

.

.
.
.
.
.
.

18
20
20
23
28
32ML
25
25
25
25
25

NPAM
NS
FSAM
NPAM
NP
P
P
P
P
P
P

Westbound
20
20
22
23
3
6
36ML
25
25
25
25
25

FS
NP
P
P
NS
~
NP
P
P
P
P
P

Northbound
21
21
24
20
18
~
~
34ML
20 L
18
36ML
18
19

NP
NPPM
FSPM
NPPM
FS
P
NPPM
NSAM
P
P
P

Southbound
18
15
28
20
18
26
24
18
36ML
18
19

P
P
NS
NPAM
FS
P
NPAM
P
P
P

P

NOTE: M

= median provided.
L = exclusive left-turn lane provided.
R = exclusive right-turn lane provided (does not include minor right-turn channelizations).
P = parking permitted on near- and far-side approaches during morning and evening peak hours.
NP = parking prohibited on near- and far-side approaches during morning and evening peak hours.
NPAM = parking prohibited on near- and far-side approaches during morning peak hour.
NPPM = parking prohibited on near- and far-side approaches during evening peak hour.
FS = parking prohibited on far-side approach during morning and evening peak hours.
FSAM = parking prohibited on far-side approach during morning peak hour.
FSPM = parking prohibited on far-side approach during evening peak hour.
NS = parking prohibited on near-side approach during morning and evening peak hours.
NSAM = parking prohibited on near-side approach during morning peak hour.
NSPM = parking prohibited on near-side approach during evening peak hour.

alntersections of W. Milwaukee Avenue with W. Harwood Avenue and W. Milwaukee Avenue with N. 68th Street are stop sign-controlled.
b~xclusiveturn-lane width included as a part o f roadway approach width.
Source: SEWRPC.

and N. 68th Street. This segment of W. Vliet Street
and W. Milwaukee Avenue is posted for a 30-mileper-hour speed limit for its entire length.
Existing Traffic Conditions and Problems: Current
morning and evening peak-hour traffic volumes are
shown for all approaches to the 11controlled intersections along the problem segment of W. Vliet
Street and W. Milwaukee Avenue in Figures 1 4 and
15. The locations along W. Vliet Street and W. Milwaukee Avenue from W. Harwood Avenue to
N. 20th Street where traffic management actions
are to be considered as a means of reducing congestion and improving operating conditions were identified by comparing the morning and evening traffic volumes for each approach to the 11controlled

intersections to the maximum hourly capacity of
each approach. The major operating characteristics
affecting the maximum hourly roadway capacity
of intersection approaches to W. Vliet Street and
W. Milwaukee Avenue, including the percentage
of left- and right-turning vehicles and the percentage of trucks or buses in the peak-hour traffic
stream, are summarized in Table 63.
Based upon the ratios of existing morning and
evening peak-hour traffic volumes and the maximum traffic-carrying capacities of each intersection
approach along this segment of W. Vliet Street and
W. Milwaukee Avenue, those vehicular traffic movements currently experiencing traffic congestionthat is, operating at a level-of-service D or E-were

Table 62
EXISTING TRAFFIC SIGNAL OPERATION ALONG THE PROBLEM
SEGMENT OF W. VLIET STREET AND W. MILWAUKEE AVENUE
Phase

Intersection (time in seconds)
N. 60th Street

W. Vliet Street
Westbound
Morning
Green. . . . . . .
Yellow . . . . . .
Red. . . . . . . .
Green Arrow. . .
Yellow Arrow . .

28.2
3.6
28.2

Total Cycle

60.0

Green.
Yellow
Red. .

Eastbound

Evening

24.6
3.6
31.8

---

---

60.0

60.0

Southbound

Morning

Evening

Morning

34.2
3.6
22.2
7.2a
2.4

22.2
3.6
34.2

16.2
3.6
40.2

---

--

--

---

60.0

60.0

60.0

60.0

16.2
3.6
40.2

--

-60.0

N. Hawley Road

25.2
3.6
31.2

25.2
3.6
31.2

60.0

60.0

W. Vliet Street

N. 47th Street

33.6
3.6
22.8

16.8
3.6
39.6

60.0

60.0

W. Vliet Street

W. Highland Boulevard

......
......
......

Total Cycle

Evening

22.2
3.6
34.2

W. Vliet Street

......
......
......

Green. . . . .
Yellow . . . .
Red. . . . . .
Green RightTurn Arrow
Yellow RightTurn Arrow
Green LeftTurn Arrow
Yellow LeftTurn Arrow

28.2
3.6
28.2

---

Total Cycle

Green.
Yellow
Red. .

Evening

Morning

Northbound

Westbound

Eastbound

Northbound

Southbound

..
..
..

28.2
3.6
28.2

18.0
3.6
38.4

22.2
3.6
34.2

22.2
3.6
34.2

..

--

--

8.4b

-

..

--

--

3.0

--

..

7.2 a

--

--

--

..

3.0

--

--

--

60.0

60.0

60.0

60.0

Total cycleC

W. Vliet Street

Westbound
Morning
Green. . . . . . .
Yellow . . . . . .
Red . . . . . . . .
Green Arrow. . .
Yellow Arrow . .

15.0
3.6
41.1

Total Cycle

60.0

--

--

Evening

24.6
3.6
31.8,
7.2

N. 35th Street
Eastbound

Morning

24.6
3.6
31.8,
7.2

Northbound

Evening

15.0
3.6
41.4

Morning

Evening

16.2
3.6
40.2

25.8
3.6
30.6,
7.2

--

--

---

---

60.0

60.0

60.0

60.0

--

60.0

Southbound
Morning

25.8
3.6
30.6,
7.2

Evening

16.2
3.6
40.2

--

---

60.0

60.0

Table 62 (continued)

Phase

Green.
Yellow
Red. .

Intersection (time in seconds)

......
......
......

Total Cycle

Green.
Yellow
Red. .

......
......
......

Total cycleC

Green.
Yellow
Red. .

W. Vliet Street

N. 33rd Street

34.2
3.6
22.2

16.2
3.6
40.2

60.0

60.0

W. Vliet Street

N. 27th Street

22.2
3.6
34.2

28.2
3.6
28.2

60.0

60.0

W. Vliet Street

N. 24th Street

......
......

......

Total cycleC

I
......
......

......

Total Cycle

60.0

60.0
I

Green.
Yellow
Red . .

I

I

W. Vliet Street

I

N. 20th Street

22.2
3.6
34.2

28.2
3.6
28.2

60.0

60.0

I

a~eadingleft-turn arrow concurrent with through green phase.
b~aggingrigh t-turn arrow.
C~ignaltiming sequence on aN four approaches to this intersection is subject to pedestrian-actuated control.
Source: Milwaukee County, City of Milwaukee, and SEWRPC.

identified and are shown in Figures 1 4 and 15. One
congested traffic movement was found to occur
along this segment of W. Vliet and W. Milwaukee
Avenue during the morning peak hour, and seven
were found to occur during the evening peak hour.
Alternative and Recommended Trans~ortationSvs-"
tems Management Actions: The one morning and
seven evening peak-hour traffic congestion wroblems identified-along W. Vliet s t r e e t and W: Milwaukee Avenue are associated with three controlled

intersections: the signalized intersections of W. Vliet
Street with W. Highland Boulevard and with N. 35th
Street, and the stop sign-controlled intersection of
W. Milwaukee Avenue with N. 68th Street.
One intersection along W. Vliet Street and W. Milwaukee Avenue-W. Vliet Street with N. 20th
Street-while not having a congestion problem, was
found to have signals that could be retimed to
more efficiently serve existing traffic volumes.
Transportation systems management actions were
accordingly also considered for this intersection.

Figure 14
EXISTING TRAFFIC VOLUMES ALONG THE PROBLEM SEGMENTOF W. VLlET
STREET AND W. MILWAUKEE AVENUE DURING THE MORNING PEAK HOUR=
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Table 63
PERCENTAGE RIGHT AND LEFT TURNS AND PERCENTAGE TRUCKS AND BUSES IN THE TRAFFIC
STREAM DURING THE MORNING AND EVENING PEAK HOURS AT SIGNAI-IZED INTERSECTIONS
ALONG THE PROBLEM SEGMENT OF W. VLlET STREET AND W. MILWAUKEE AVENUE
Morning Peak Hour
Turns

l ntersection
W. Milwaukee Avenue and
W. Harwood Avenue

Approach
Direction

Percent
Right

Percent
Left

Evening Peak Hour
Percent
Trucks
and
Buses

Eastbound
Westbound
Northbound
Southbound

7
7
84
4

W. Milwaukee Avenue and
N. 68th Street
(west intersection)

Eastbound
Westbound
Southbound

--

4

18
31

-69

W. Milwaukee Avenue and
N. 68th Street
(east intersection)

Eastbound
Westbound
Northbound

34
-.
44

35
56

1
6
7

W. Vliet Street and
N. 60th Street

Eastbound
Westbound
Northbound
Southbound

3
26
24
31

16
2
15
35

W. Vliet Street and
N. Hawley Road

Eastbound
Westbound
Northbound
Southbound

11
15
21
5

4
27
5
20

W. Vliet Street and
N. 47th Street

Eastbound
Westbound
Northbound
Southbound

26
2
83
20

W. Vliet Street and
W. Highland Boulevard

Eastbound
Westbound
Northbound
Southbound

W. Vliet Street and
N. 35th Street

5
49
6
40

Percent
Right

Percent
Left

--

7
4
82
12

3
24
2
44

2
4
1

--

17

31
35

--

1
2
5

65

Percent
Trucks
and
Buses
1
2
2

-

.

2
1
1

33

--

-30

18
70

1
3
1

4
4
11
4

3
18
5
45

39
1
34
26

3
1
3
4

2
9
6
2

13
16
10
12

6
15
10
9

1
1
1
1

34
11
35

3
7
22
4

32
4
56
30

1
27
21
36

2
2
3
11

42
6
63
1

1
48
15
17

5
10
6
1

19
18
29
2

1
12
26
36

5

Eastbound
Westbound
Northbound
Southbound

23
10
18
5

6
13
15
10

4
13
17
10

29
8
14
7

8
18
14
5

4
2
5
6

W. Vliet Street and
N. 33rd Street

Eastbound
Westbound
Northbound
Southbound

3
7
23
18

3
3
36
40

5
12
9
4

10
6
33
23

7
2
23
18

2
3
8
6

W. Vliet Street and
N. 27th Street

Easthbound
Westbound
Northbound
Southbound

7
21
8
7

8
8
9
10

5
15
11
7

7
15
5
10

18
8
7
9

5
3
4
6

W. Vliet Street and
N. 24th Street

Eastbound
Westbound
Northbound
Southbound

3
7
8
27

3
5
18
21

6
15
5
11

7
4
29

8
2
12
7

4
2
3
3

Eastbound
Westbound
Northbound
Southbound

4
12
14
16

4
6
8
8

3
10
9
7

6
7
5
19

15
2
5
12

5
2
3
3

W. Vliet Street and
N. 20th Street

Source: SEWRPC.

--

Turns

--
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Table 64 provides a summary of the specific
congestion problems found at each intersection,
the alternative actions considered for the alleviation of these problems, the associated costs, and
the recommended actions. Table 65 summarizes all
of the changes in traffic signal timing recommended for the problem intersections along this
segment of W. Vliet Street and W. Milwaukee
Avenue. A total of 10 actions are recommended to
be implemented at the three intersections having
congestion problems at a capital cost of approximately $286,400, expressed in 1980 dollars. One
additional action is recommended to be implemented at the intersection not displaying congestion problems at minimal cost.
As indicated in Table 64, both of the signalized
intersections which exhibited congestion problems
require the addition of some turn-lane storage
capacity. One of the intersections, W. Vliet Street
and W. Highland Boulevard, requires the lengthening of an existing left-turn lane on the northbound
approach from 137 to 245 feet at a capital cost of
approximately $15,000. Required also at this intersection is the addition of a separate signal turn
phase and the installation of a new traffic controller at an approximate cost of $14,000, the
installation of special pavement markings to delineate turning movements at an approximate cost of
$400, and the prohibition of on-street parking on
the near and far side of the eastbound intersection
approach at an approximate cost of $200. The total
capital cost of improvements at this intersection is
thus estimated at $29,600.
To resolve the existing storage capacity problem
associated with the north-to-westbound left-turn
lane during the evening peak hour at the intersection of W. Vliet Street and N. 35th Street, a leftturn lane on the northbound approach, presently
delineated by special pavement marking, would be
lengthened from 90 to 130 feet. The cost of additional pavement marking to lengthen this turn lane
would be approximately $600. Required to abate
the existing congestion at this intersection is the
installation of a new traffic controller and the
retiming of two separate turn phases by adding
yellow clearance arrows at an estimated cost of
$16,000, and the prohibition of on-street parking
on the southbound approach during the evening
peak hour at an estimated cost of $2.00. The total
capital cost of improvements at this intersection is
thus estimated at $16,800.

Congestion problems were also identified on all
approaches to both the east and west intersections
of W. Milwaukee Avenue with N. 68th Street
during the evening peak hour. To resolve this
congestion, it is recommended that all approaches
to both the east and west intersections be widened
t o provide for double left- and single right-turn
lanes on the north- and southbound N. 68th Street
approaches; that additional left-turn lanes be provided on the east- and westbound W. Milwaukee
Avenue approaches; and that median channelization be provided on the northbound N. 68th
Street approach and both W. Milwaukee Avenue
approaches. It is also recommended that the
western terminus of Mountain Avenue be relocated
to intersect with W. Milwaukee Avenue between
the east and west intersections with N. 68th Street,
and that this intersection be stop sign-controlled.
Finally, it is recommended that all approaches of
W. Milwaukee Avenue with N. 68th Street be signalized. The capital cost of this action is estimated at
$205,000. In addition, costs associated with new
right-of-way to be acquired under this alternative
are estimated at $35,000, bringing the total estimated capital cost of this recommended action
to $240,000.
As indicated in Table 64 and as already noted, one
other intersection, although not exhibiting congestion problems, was found to warrant traffic management actions to improve operations. This is the
intersection of N. 20th Street with W. Vliet Street.
This intersection was found to have a timing plan
which could be revised to more efficiently balance
traffic operating conditions. Only the retiming
of the existing signal timing plan is required to
improve operations at this intersection, at no capital cost.
In addition, the existing offsets between the traffic
signal timing plans of the 11 signalized intersections along this segment of W. Vliet Street and
W. Milwaukee Avenue should be reviewed by the
implementing agency and altered as necessary to
accommodate the recommended transportation
systems management actions, and to assure efficient signal progression. Zfficient progression is
intended to yield increased average vehicle operating speeds and t o reduce vehicular delays at
the signalized intersections along this segment of
W. Vliet Street and W. Milwaukee Avenue by permitting traffic to travel along the arterial segment
with a minimum number of stops at traffic signals.

I

Table 64
SUMMARY OF ALTERNATIVE AND RECOMMENDED TRANSPORTATION SYSTEMS MANAGEMENT ACTIONS
TO ABATE THE TRAFFIC CONGESTION PROBLEMS ON THE PROBLEM SEGMENT OF W. VLlET STREET

Locat~on

W Mllwaukee Avenue and
N 68th Street

Problem
Congested operatlon of all approaches
t o b o t h the east and west stop slgncontrolled ~ntersect~ons
of N. 68th
Street and W. M~lwaukeeAvenue
(1,676 veh~clesper hour at levelof-serv~ceE)

Alternat~veand Recommended
Transportat~onSystems
Management A c t ~ o n s

Capital Cost o f
Recommended
Act~on

Total Cap~tal
Cost per
lntersectlon

Recommended A c t ~ o n s
W ~ d e nall approaches t o the east and
west ~ntersectlonst o p r o v ~ d efor
double left- and slngle r ~ g h t - t u r nlanes
on the north- and southbound N. 68th
Street approaches; t o prov~defor addtt ~ o n a left-turn
l
lanes on east- and
westbound W. Mllwaukee Avenue
approaches; and t o p r o v ~ d efor medtan
channel~zat~on
on northbound N. 68th
Street approach and both W MIIwaukee Avenue approaches
Relocate western termlnus of Mountaln
Avenue t o Intersect with W Mllwaukee
Avenue between the east and west
lntersectlons w ~ t hN 68th Street
Relocated M o u n t a ~ nAvenue t o be
stop s~gn-controlled
Install t r a f f ~ cs~gnalsat all approaches
t o lntersect~on

W V l ~ e Street
t
and
W H~ghlandBoulevard

Congested east-to-southbound rtght
turn d u r ~ n gthe mornlng peak hour
(256 veh~clesper hour at level-of
servlce E )
l n s u f f ~ c ~ e west-to-southbound
nt
leftturn lane storage capaclty d u r ~ n g
the mornlng peak hour and northto-westbound left-turn-lane storage
capaclty durlng the evenlng peak
hour

$240,000

Recommended A c t ~ o n s
Add trafftc-actuated 8 4-second east-to
southbound lead~ngr ~ g hturn
t
arrow
t o operate concurrently w ~ t hthe
exlstlng north t o eastbound rlght-turn
and west-to southbound left-turn
arrows durlng the mornlng peak hour

$14.000

Install pavement m a r k ~ n gto del~neate
east-to-southbound and west-tosouthbound turn movements

$

400

P r o h ~ bon
~ t street park~ngon eastbound
near-s~deand southbound far-s~de
lntersectlon approaches durlng the
mornlng peak hour, des~gnat~ng
the
eastbound r~ght-handlane for r ~ g h t
turns only

$

200

Increase storage length of north-towestbound left turn lane from
137 t o 245 feet

$1 5.000

Alternatlve A c t ~ o n s
R e t ~ m e9 0 second cycle so that all
vehlcles can negotiate east to-south
bound r ~ g h turn
t
on through
green phase
(Not recommended because the
9 0 second cycle could not provtde
a sufflc~entpercentage of green tlme
on W V l ~ e Street
t
t o adequately
accommodate the exlstlng movements on all approaches t o the
~ntersect~on)
Lengthen turn lane on westbound
approach from 8 2 t o 200 feet
(Not recommended because, owlng
t o space restrlctlons, exlstlng exclusive
west-to-northbound left-turn lane
cannot be lengthened adequately t o
p r o v ~ d estorage capaclty necessary
for present turn phase)

$24,000
(Includ~ngaddlt~onal
r ~ g hof-way
t
requlred on all
approaches)

$29.600

Table 64 (continued1

Location

W. Vliet Street and
N. 35th Street

Problem
Congested right-turn, left-turn, and
through movements from southbound approach during the evening
peak hour (511 vehicles per hour
at level-of-service DI

Insufficient north-to-westbound leftturn-lane storage capacity during
the evening peak hour

Alternative and Recommended
Transportation Systems
Management Actions

Capital Cost of
Recommended
Action

Total Capital
Cost per
lntersection

Recommended Actions
Add 3.0-second yellow clearance arrows
to existing south-toeastbound and
east-to-northbound leading green
arrows during the morning peak hour,
and t o the existing north-to-westbound and west-to-southbound
leading green arrows during the
evening peak hour
Prohibit on-street parking on near
side of southbound approach
during the evening peak hour
lncrease storage length of north-towestbound left-turn lane from
90 to 130 feet
Alternative Action
lncrease 60-second cycle t o
90-second cycle
(Not recommended owing to
detrimental effect a 90-second
cycle would have on traffic
progression in existing 60-second
cycle system)

Subtotal

W. Vliet Street and
N. 20th Street

Inefficient signal timing plan; update
t o reflect current traffic conditions

Total

Recommended Action
Retime 60-second cycle t o increase
east- and westbound green time
from 22.2 t o 25.2 seconds, making
necessary signal changes at other
approaches t o improve operating
efficiency of intersection and
provide a wider progression band
on W. Vliet Street

--

-.
$286,400

Source: SEWRPC.

from N. 60th Street to W. Walnut Street
Another of the 20 arterial street segments in the
northwest side study area identified as having sufficiently severe existing traffic problems to warrant
investigation of short-range traffic management
improvements is, as shown on Map 110, W. Fond
du Lac Avenue (STH 145) from N. 60th Street to
W. Walnut Street, a distance of 4.2 miles. Map 111
shows the existing land use pattern within a onehalf-mile wide corridor along this problem segment
of W. Fond du Lac Avenue. Residential land use
comprises the majority of the existing wrban development in the corridor. Retail sales and service
uses, however, comprise the majority of the existing land use immediately adjacent to W. Fond du
Lac Avenue, and are nearly continuous between
N. 60th Street and W. Capitol Drive (STH 190),
between W. Roosevelt Drive and W. Burleigh

Street, and between W. Locust Street and W. North
Avenue. Industrial land use is evident along this
corridor adjacent to the intersection of W. Fond du
Lac Avenue and W. Locust Street. Governmental
and institutional land uses are scattered throughout
the corridor. Vacant land of the cleared Park
Freeway-West corridor is evident in the southern
portion of this corridor between W. Lloyd Street
and W. North Avenue.
Physical Characteristics: There are no physical
roadway restrictions between intersections along
the length of this segment of W. Fond du Lac
Avenue (STH 145). Between N. 60th Street and
N. 35th Street, the roadway is divided by a median
which ranges from 10 to 30 feet in width from
N. 60th Street to W. Capitol Drive (STH 190), is
20 feet in width from W. Capitol Drive to N. 36th
Street, and ranges from five to nine feet in width

I

Table 65
RECOMMENDED TRAFFIC SIGNAL OPERATION ALONG THE PROBLEM
SEGMENT OF W. VLlET STREET AND W. MILWAUKEE AVENUE
Phase

lntersectlon (tlrne in seconds)
W. Milwaukee Avenue

N. 68th Street

(signal tlrnlng plan currently belng planned by Clty of Wauwatosa)
W. Vliet Street
Westbound
Morning
Green. . . . . . .
Yellow . . . . . .
Red . . . . . . . .
Green Arrow. . .
Yellow Arrow .

28.2
3.6
28.2
--

Total Cycle

.

Green.
Yellow
Red . .

Evening

Morn~ng

Northbound

Evenlng

Morn~ng

Evenlng

22.2
36
34.2
-.

16.2
3.6
40.2
---

60.0

60 0

--

28.2
3.6
28.2
-.-

34.2
3.6
22 2
7.2a
2.4

22.2
3.6
34.2
--.

16.2
3.6
40.2
---

60.0

60.0

60.0

60.0

60.0

60.0

25.2
3.6
31.2

25 2
3.6
31.2

60.0

60.0

W.Vllet Street

N. 47th Street

33.6
3.6
22.8

16.8
36
39.6

60.0

60.0

W. Vliet Street

W. Hlghland Boulevard

......

......

......
......

Total Cycle

Westbound

Eastbound

Northbound

Southbound

28.2
3.6
28.2

18.9
3.6
38.4

22.2
3.6
34.2

22.2
3.6
34.2

Green. . . . . . .
Yellow . . . . . .
Red . . . . . . . .
Green RightTurn Arrow
Yellow RightTurn Arrow . .
Green LeftTurn Arrow .
Yellow LeftTurn Arrow
d
Total Cycle

..
.

..

--

8.4b

8.4

--

--

3.O

3.0

--

7.2a

--

--

--

3.O

--

--

--

60.0

60.0

60.0

60.0

Eastbound

Northbound

W. V l ~ e Street
t
Westbound
Morning

Total Cycle

..

..

..

Evenlng

..

N. Hawley Road

......

..
..

Mornlng

W. Vllet Street

......

Green. . . . .
Yellow . . . .
Red. . . . . .
Green Arrow.
Yellow Arrow

Southbound

24.6
3.6
31.8
---

Total Cycle

Green.
Yellow
Red. .

N. 60th Street
Eastbound

Evening

N. 35th Street

Morning

Evening

Morning

Southbound

Evening

Morning

Evening

15.0
3.6
41.1

---

24.6
3.6
31.8
6.6a
3.O

24.6
3.6
31.8
6.6a
3.0

15.0
3.6
41.4
---

18.6
3.6
37.8
---

25.8
3.6
30.6
6.6a
3.0

23.4
3.6
33.0
6.6a
3.0

16.2
3.6
40.2
---

60.0

60.0

60.0

60.0

60.0

60.0

60.0

60.0

Table 65 (continued)
Intersection (time in seconds)

Phase

I

Green.
Yellow
Red. .

......
......
......

Total Cycle

Green.
Yellow
Red. .

......
......
......

d
Total Cycle

Green .
Yellow
Red. .

......

......
......

d
Total Cycle

Green.
Yellow
Red. .

......
......
......

Total Cycle

W. Vliet Street

N. 33rd Street

34.2
3.6
22.2

16.2
3.6
40.2

60.0

60.0

W . Vliet Street

N. 27th Street

25.2
3.6
31.2

25.2
3.6
31.2

60.0

60.0

W. Vliet Street

N. 24th Street

36.6
4.2
19.2

13.2
3.6
43.2

60.0

60.0

W. Vliet Street

N. 20th Street

25.2
3.6
31.2

25.2
3.6
31.2

60.0

60.0

a ~ e a d i n gleft-turn arrow concurrent with through green phase.
b ~ e a d i n grigh t-turn arrow.
'Lagging right-turn arrow.
d ~ i g n a ltiming sequence on all four approaches to these intersecrions is subject to pedestrian-actuated control.
Source: City of Milwaukee and SEWRPC.

between N. 36th Street and N. 35th Street. The
curb-to-curb pavement widths of the dual roadways from N. 60th Street to N. 35th Street are
34 feet, adequate to provide two lanes for moving
traffic with parking permitted. From N. 35th Street
to W. Walnut Street, W. Fond du Lac Avenue is not
median divided, and has a curb-to-curb pavement
width of 50 feet, adequate to provide two lanes for
moving traffic in each direction with parking prohibited. Parking is currently permitted along much
of W. Fond du Lac Avenue from N. 60th Street to
N. 13th Street, with parking being prohibited only
along segments of the southeast-bound roadway
from N. 60th Street to W. Capitol Drive (STH 190)
adjacent to the Capitol Court Shopping Center.
and between N. 13th Street and W. Walnut Street.
As indicated in Table 66, the problem segment
of W. Fond du Lac Avenue (STH 145) within the
study area has 19 signalized intersections, at which

the W. Fond du Lac Avenue approaches range in
width from 20 to 36 feet. Five of the southeastbound and five of the northwest-bound approaches
to these 19 intersections provide separate lanes for
the exclusive use of left-turning vehicles. In addition, one of the southeast-bound approaches-the
southeast-bound approach at the intersection of
N. 51st Street-provides a separate lane for the
exclusive use of right-turning vehicles. On-street
parking restrictions at each of the signalized intersections along W. Fond du Lac Avenue are also
shown in Table 66.

I

I

I

Traffic Control Measures: The timing plan for each
of the 19 traffic signals along W. Fond du Lac
Avenue (STH 145) between N. 60th Street and
W. Walnut Street is indicated in Table 67. Map 110
shows the location and jurisdiction of each of these
signals and the interconnected progressive signal
subsystems which are located within approxi-

I

DETAIL OF THE PROBLEM SEGMENT OF W. FOND D U LAC AVENUE
(STH 145)-TRAFFIC SIGNAL JURISDICTION AND SUBSYSTEM ALIGNMENT

LEGEND
S I G N A L JURISDICTION
CITY OF MILWAUKEE
SUBSYSTEM ASSOCIATED WITH T R A F F I C
CONTWLDEVBCES LOCATED O N W.FOND 0" L A C
AVENUE INCLUDED AS PART OF THE TOTAL
PRODRESSlOW SYSTEM ALONG THE C O R R I D O R
SIGNAL

Shawn on this map i s another of the 20 arterial street segments i n the northwest side study area identified as having sufficiently
Severe existing traffic problems t o warrant investigation of short-range improvement^-W. Fond du Lac Avenue (STH 145) from
N. 60th Street t o W. Walnut Street, a distance of 4.2 miles. This map also shows the location and jurisdiction of each of the 19 traff i c signals along this arterial segment, including the interconnected progressive signal subsystems which are located within approximately one-half mile of W. Fond du Lac Avenue and are directly affected by the traffic signals an W. Fond du Lac Avenue.
Source: Milwaukee County, City of Milwaukee, and SEWRPC.

mately one-half mile of W. Fond du Lac Avenue
and are directly affected by the traffic signals on
W. Fond du Lac Avenue. Fourteen of the traffic
signals are located at intersections of W. Fond du
Lac Avenue with other arterial streets, and five are
located at intersections of W. Fond du Lac Avenue
with nonarterial streets-specifically, N. 51st Street,
W. Maxwell Street, W. Locust Street, N. 28th

Street, and N. 23rd Street and W. Oak Street. Stop
signs are located at all other approaches to collector or local street crossings of this segment of
W. Fond du Lac Avenue. The Milwaukee Road
crosses over W. Fond du Lac Avenue at W. Locust
Street on a grade separation stmcture. This segment
of W. Fond du Lac Avenue is posted for a 30-mileper-hour speed limit for its entire length.
243

- -1

.r

,
-.

..

'z

..
.

2

..

Map 111

:

I.

LAND USE ADJACENT TO THE PROBLEM SEGMENT OF W. FOND DU LAC AVENUE (STH 145)
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This map shows the existing iand use pattern within a one-half-mile-wide corridor along the problem segment o f W. Fond du Lac Avenue ISTH 145). Residential iand use comprises the majority of the existing
urban development in this corridor. Retail raler and service uses, however, comprise the majority of the existing land use immediately adjacent t o W. Fond du Lac Avenue, and are nearly continuous between
N. 60th Street and W. Capitol Drive (STH 190), between W. Roosevelt Drive and W. Burleigh Street, and between W. Locust Street and W. North Avenue. Industrial land use is evident along this corridor
adiacent t o the intersection of W. Fond du Lac Avenue and W. Locust Street. Governmental and institutional land uses are scattered throughout the corridor. Vacant land of the cleared Park Freeway-West
covridor i s evident in the southern Portion of this corridor between W. Lloyd Street and W. North Avenue.

Source: SEWRPC.
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Table 66
ROADWAY APPROACH WIDTHS, THE PROVISION OF EXCLUSIVE TURNING LANES,
AND ON-STREET PARKING RESTRICTIONS AT SIGNALIZED INTERSECTIONS
ALONG THE PROBLEM SEGMENT OF W. FOND D U LAC AVENUE (STH 145)
Roadway Approach Width (feet)

W. F o n d d u Lac Avenue and N. 6 0 t h Street
W. F o n d du Lac Avenue and W. Congress Street . . . . .
W. F o n d d u Lac Avenue and W. Maxwell Street.
W. Fond d u Lac Avenue and N. 51st Street . . . . . . . .
W. F o n d d u Lac Avenue and W. Capitol Drive. . . . . . .
W. Fond d u Lac Avenue and W. Roosevelt Drive . . . . .
W. F o n d d u Lac Avenue and N. Sherman Boulevard . . .
W. F o n d d u Lac Avenue and W. Townsend Street . . . .
W. F o n d d u Lac Avenue, N. 35th Street,
and W. Burleigh Street . . . . . . . . . . . . . . . . . . .
W. F o n d d u Lac Avenue and W. Locust Street . . . . . .
W. F o n d d u Lac Avenue and N. 2 8 t h Street. . . . . . . .
W. F o n d d u Lac Avenue and W. Center Street. . . . . . .
W. F o n d d u Lac Avenue and N. 2 7 t h Street. . . . . . . .
W. F o n d d u Lac Avenue, N. 23rd Street:
and W. Oak Street. . . . . . . . . . . . . . . . . . . . . .
W. F o n d d u Lac Avenue, N. 21st Street:
and W. N o r t h Avenue. . . . . . . . . . . . . . . . . . . .
W. F o n d d u Lac Avenue and N. 2 0 t h Street. . . . . . . .
W. F o n d d u Lac Avenue and N. 1 7 t h Streetb . . . . . . .
W. F o n d d u Lac Avenue. N. 1 6 t h ~ t r e e t , ~
and W. Brown Streeta. . . . . . . . . . . . . . . . . . . .
N. 13th Streetb and W. Walnut Street . . . . . . . . . . .

.....

Northbound

Northwest-bound

Southeast-bound

Intersection

P

36 M
34 M L
34 M L
2 2 MR
3 4 ML
34 M
34 M
34 M L

P
P
NS
NP
NPAM
FSAM
NSAM
NP

34 M
34ML
34ML
34 M
34 M L
34 M
34M
34ML

P
P
NS
NP
NPPM
P
NSPM
NP

32ML

34 M
21 L
25
25
25

NPAM
NP
FS
NPAM
NPAM

31 M
20 L
25
25
25

NS
NP
P
NSPM
FSPM

22

NPAM

15

NS

25

NP

25

NPAM

25

NS

25
25
25

NPAM
NPAM
P

25
25
25

P
P
P

25

P

25

P

--

-.
.-

-.

NS

24

--

---

33 M L

NPPM

-.

-.

-.

--

-.

..

-.

--

--

I

-.

.-

.-

--

..

NS

19

--

-.

-.

N P ~

34

-.

-.

Roadway Approach Width (feet)
lntersection
W. Fond d u Lac Avenue and N. 6 0 t h Street. . . . . . . .
W. F o n d d u Lac Avenue and W. Congress Street . . . . .
W. F o n d d u Lac Avenue and W. Maxwell Street. . . . . .
W. F o n d d u Lac Avenue and N . 51st Street . . . . . . . .
W. F o n d d u Lac Avenue and W. Capitol Drive. . . . . . .
W. F o n d d u Lac Avenue and W. Roosevelt Drive . . . . .
W. F o n d d u Lac Avenue and N. Sherman Boulevard . . .
W. F o n d d u Lac Avenue and W. Townsend Street . . . .
W. F o n d d u Lac Avenue, N. 3 5 t h Street,
and W. Burleigh Street . . . . . . . . . . . . . . . . . . .
W. F o n d d u Lac Avenue and W. Locust Street . . . . . .
W. F o n d d u Lac Avenue and N. 28th Street. . . . . . . .
W. F o n d d u Lac Avenue and W. Center Street. . . . . . .
W. F o n d d u Lac Avenue and N. 2 7 t h Street. . . . . . . .
W. F o n d d u Lac Avenue, N. 23rd Street:
and W. Oak Street. . . . . . . . . . . . . . . . . . . . . .
W. F o n d d u Lac Avenue, N. 21st street:,
and W. N o r t h Avenue. . . . . . . . . . . . . . . . . . . .
W. F o n d d u Lac Avenue and N. 20th Street. . . . . . . .
W. F o n d d u Lac Avenue and N. 1 7 t h Streetb . . . . . . .
W. Fond du Lac Avenue, N. 1 6 t h ~ t r e e t , ~
and W. Brown Streeta. . . . . . . . . . . . . . . . . . . .
N. 1 3 t h Streetb and W. Walnut Street . . . . . . . . . . .

31

..22 L

-.-

30 M L

-.
22

..
15

.-

25

..
..
19
36

..
36 L

Westbound

Eastbound

Southbound

--

P

..
..
NP

.-.
FS

--

NS

.-

FS

--

NS

..

34ML
28 M

NS
P

34ML
28 M

18

NP

18

P

22
18

NSAM
P

22
19

NP
NP

21

NP

--

-.

.--

..
.-

..
..

15

NS

..

25

NP

..
NP

..
FS
NP

NS
NP

-.

FS
Npd

-22
22 L

28
21 L

...
-.

22

NOTE: M = median provided.
L =exclusive left-turn lane provided.
R = exclusive right-turn lane provided (does n o t include minor right-turn channelizations).
P = parking permitted o n near- and far-side approaches during morning and evening peak hours.
NP = parking prohibited on near- and far-side approaches during morning and evening peak hours.
N P A M = parking prohibited on near- and far-side approaches during morning peak hour.
NPPM = parking prohibited o n near- and far-side approaches during evening peak hour.
FS = parking prohibited o n far-side approach during morning and evening peak hours.
F S A M =parking prohibited o n far-side approach during morning peak hour.
FSPM = parking prohibited on far-side approach during evening peak hour.
NS = parking prohibited on near-side approach during morning and evening peak hours.
N S A M = parking prohibited o n near-side approach during morning peak hour.
NSPM = parking prohibited o n near-side approach during evening peak hour.
Source: SEWRPC.

..
-.
-.
NP

-.

..

NP
P

..

..

..
25

..
FS

..

-.

--

-.

25

..
.-

-29

NPPM

-.

--NS

a ~ n e - w a ystreet away from
intersection.
bOne-way street southbound.
'One-way street away from
intersection.
d ~ n e - w a vstreet w i t h parking
prohibited o n one side.

EXISTING TRAFFIC SIGNAL OPERATION ALONG THE
PROBLEM SEGMENT OF W. FOND D U LAC AVENUE (STH 145)
Intersection (time in seconds)

Phase

N. 60th Street

W. Fond du Lac Avenue

Green. . . . .
Yellow . . . .
Red. . . . . .
Green Arrow.
Yellow Arrow

..
..

Northbound

Southbound

--

39.6
3.6
48.8
7.2
2.7

29.7
3.6
56.7
...

90.0

90.0

90.0

39.6
3.6
46.8
.-

..

..
..

Total ~ y c l e ~ ' ~

W. Fond du Lac Avenue
Northwest-bound

Morning
Green. . . . . . .
Yellow . . . . . .
Red . . . . . . . .
Green Arrow. . .
Yellow Arrow . .

Southeast-bound

21.6
3.6
64.8

47.7
3.6
38.7

---

--

--

57.6
3.6
28.8
7.2
2.7

90.0

90.0

90.0

90.O

57.6
3.6
28.8
.-

Total ~ y c l e ~ ' ~

N. Congress Street

-.

W.Maxwell Street

W. Fond du Lac Avenue
Morning
Green. . . . . . .
Yellow . . . . . .
Red . . . . . . . .
Green Arrow. . . .
Yellow Arrow .

61.2

Total cyclea

90.0

Evening

Morning

Evening

21.6
3.6
64.8
..

.

90.0

90.0

90.0
N. 51st Street

W. Fond du Lac Avenue
Morning

Evening

Evening

Morning

-Southbound
Southbound

Northbound

Green. . . . . . .
Yellow . . . . . .
Red . . . . . . . .
Green RightTurn Arrow . .
Yellow RightTurn Arrow .
Green LeftTurn Arrow . .
Yellow LeftTurn Arrow . .

51.3
3.6
35.1

23.4
3.6
63.0

54.O
3.6
32.4

27.9
3.6
58.5

17.1
3.6
69.3

27.9
3.6
58.5

14.4
3.6
72.0

3.6
61.2

..

27.9'

--

26.1'

--

.-

.-

..

Total cyclea

.

.-

3.6

-.

3.6

..

..

.-

..

--

-.

..

-.

-.

7.2d

--

7.2d

..

..

-.

.-

.-

3.6

..

3.6

90.0

90.0

90.O

90.O

90.0

90.0

90.0

90.0

W. Capitol Drive (STH 190)

W. Fond du Lac Avenue
Morning
Northwest-bound
Green. . . . .
Yellow . . . .
Red . . . . . .
Green Arrow.
Yellow Arrow
Total Cycle

..
..

..

27.9
4.5
57.6

..

..

..

-.

90.0

Morning

Evening

Southeast-bound

Northwest-bound

Evening

Southeast-bound

47.7
4.5
37.8
16.2~
3.6

30.6
4.5
54.9

29.7
4.5
55.8

---

44.1
4.5
41.4
9.gd
3.6

.-.

33.3
4.5
52.2
..
-.

90.0

90.0

90.0

90.0

90.0

Table 67 (continued)
Phase

Green .
Yellow
Red .

lntersect~on(time in seconds)

W. Fond du Lac Avenue

W. Roosevelt Drive

48.6
3.6
37.8

30.6
3.6
55.8

90.0

90.0

W. Fond du Lac Avenue

N. Sherman Boulevard

. . . . .
. . . . .
.....

Total Cycle

Morning

Green. . . . .
Yellow . . . .
Red . . . . . .
Green Arrow.
Yellow Arrow

..
..
..

34.2
3.6
52.2

..

Total Cycle

Southbound

Northbound

Southbound

28.8
4.5
56.7

43.2
4.5
42.3
10.8~
3.6

43.2
4.5
42.3
10.8~
3.6

28.8
4.5
56.7

90.0

90.0

90.0

--

-.
-.

..

-.
90.0

90.0

Evening

Northbound

W. Fond du Lac Avenue
Morning
Northwest-bound
Green . . . . . .
Yellow . . . . .
Red . . . . . . . .
Green Arrow. . .
Yellow Arrow .

47.7
4.5
37.8

.

-.
-.

Total cyclea

90.0

W. Townsend Street
Evening

Southeast-bound

Northwest-bound

Southeast-bound

58.5
4.5
27 .O
7.2d
3.6

58.5
4.5
27.0
7.2d
3.6

47.7
4.5
37.8

19.8
3.6
66.6

90.0

90.0

90.0

90.0

---

W. Fond du Lac Avenue

-.-

W. Burleigh Street

N. 35th Street

Green. . . . . . .
Yellow. . . . . .
Red . . . . . . .

27.9
3.6
58.5

24.3
3.6
62.1

19.8
3.6
66.6

Total Cycle

90.0

90.0

90.0

W. Fond du Lac Avenue
Morning

W. Locust Street

Evening

Northwest-bound

Southeast-bound

Northwest-bound

Green. . . . . . .
Yellow
Red . . . . . . . .
Green Arrow. . .
Yellow Arrow.

35.1
3.6
51.3

48.6
3.6
37.8
10.8~

48.6
3.6
37.8
10.8~

35.1
3.6
51.3

--

--

Total Cycle

90.0

90.0

90.0

90.0

......

.

--

--

--

Southeast-bound

..

30.6
3.6
55.8

--

-.
90.0

-.-

Table 67 (continued)

Intersection (time in seconds)

Phase

N. 28th Street

W. Fond du Lac Avenue

Green.
Yellow
Red . .

Northwest-bound

Southeast-bound

41.4
3.6
45.0

31.5
3.6
54.9

37.8
3.6
48.6

90.0

90.0

90.0

......
......
......

Total Cycle

W. Center Street

W. Fond du Lac Avenue

Green.
Yellow
Red . .

Northwest-bound

Southeast-bound

Westbound

Eastbound

44.1
3.6
42.3

30.6
3.6
55.8

35.1
3.6
51.3

28.8
3.6
57.6

90.0

90.0

90.0

90.0

......
......
......

Total Cycle

W. Fond du Lac Avenue

Green. . .
Yellow..
Red . . . .

N. 27th Street

Northwest-bound

Southeast-bound

Northbound

Southbound

32.4
3.6
54.0

52.2
3.6
34.2

21.6
3.6
64.8

27.0
3.6
59.4

90.0

90.0

90.0

90.0

....
....
....

Total Cycle

W. Fond du Lac Avenue

Green.
Yellow
Red. .

......
......
......

Total Cycle

W. Oak Street

Morning

Evening

33.0
3.6
23.4

53.1
3.6
33.3

60.0

16.2
3.6
40.2
60.0

W. Fond du Lac Avenue
Morning

Evening

Morning

90 .O

26.1
3.6
60.3

-.

90.0

-.

--

..

W. North Avenue

N. 21 st streete

..

-.

Evening

Northwest-bound

Southeast-bound

Northwest-bound

Southeast-bound

Green. . . . . . .
Yellow . . . . . .
Red.
Green Arrow. . .
Yellow Arrow . .

28.8
3.6
57.6

---

39.6
3.6
46.8
8.1d
2.7

39.6
3.6
46.8
8.1d
2.7

28.8
3.6
57.6
..

39.6
3.6
46.8
..
.-

Total Cycle

90.0

90.0

90.0

90 .O

90.0

.......

N. 23rd streete

--

..
..
..
.-

Table 67 (continued)

Phase

Intersection (time in seconds)

N. 20th Street

W. Fond du Lac Avenue
Morning

......
......
........

Green.
Yellow
Red
Green Arrow.
Yellow Arrow

..
..

Total Cycle

Green.
Yellow
Red . .

Evening

48.6
3.6
37.8

44.1
3.6
42.3

--

-.-

90.0

90O
.

-.

30.6
3.6
55.8

--

..

90.0

Total Cycle

N. 16th streetg

29.4
4.2
26.4

18.6
3.6
37.8

60.0

60.0

--

-.

W. Brown streete

--

-.
--

.N. 13th streetf

W. Walnut Street
Evening

Morning

Evening

19.2
3.6
37.2

28.8
3.6
27.6

31.2
3.6
25.2

21.6
3.6
34.8

60.0

60.0

60.0

60.0

Morn~ng

'signal timing sequence on one o r more approaches to this intersection is subject to change b y pedestrian-actuated control.
b ~ i g n ais
l traffic-actuated.
'Lagging

90.0

60.0

........

........

90.0

60.0

......

Total Cycle

25.2
3.6
61.2

18.6
3.6
37.8

......

......

35.1
3.6
51.3
7 .zd
2.7

30.6
3.6
25.8

......
......
......

......

Southbound

N. 17th streetf

W. Fond du Lac Avenue

Green.
Yellow
Red

Northbound

W. Fond du Lac Avenue

Total Cycle

Green.
Yellow
Red

Evening

Morning

right-turn arrow.

d~eadingleft-turn arrow concurrent with through green phase.
e ~ n e - w a ystreet proceeding away from intersection.
f ~ n e - w a ystreet southbound.
'one-way street northbound.
Soume: Milwaukee County, City of Milwaukee. and SEWRPC.

Existing Traffic Conditions and Problems: Current
morning and evening peak-hour traffic volumes are
shown for all approaches to the 1 9 signalized intersections along the problem segment of W. Fond du
Lac Avenue (STH 145) in Figures 1 6 and 17. The
locations along W. Fond du Lac Avenue from
N. 60th Street to W. Walnut Street where traffic management actions are to be considered as
a means of reducing congestion and improving
operating conditions were identified by comparing
the morning and evening traffic volumes for each
approach to the 1 9 controlled intersections to the
maximum hourly capacity of each approach. The
major operating characteristics affecting the maximum hourly roadway capacity of intersection
approaches to W. Fond du Lac Avenue, including
the percentage of left- and right-turning vehicles
and the percentage of trucks or buses in the peakhour traffic stream, are summarized in Table 68.
Based on the ratios of existing morning and evening peak-hour traffic volumes and the maximum
traffic-carrying capacities of each intersection
approach along this segment of W. Fond du Lac
Avenue, those vehicular traffic movements currently experiencing traffic congestion-that is,
operating at a level-of-service D or E-were identified and are shown in Figures 1 6 and 17. Four
congested movements were found to occur along
this segment of W. Fond du Lac Avenue during the
morning peak hour, and six were found to occur
during the evening peak hour. The portion of
this problem segment of W. Fond du Lac Avenue
between W. Capitol Drive and N. 60th Street was
included in this study at the request of the City
of Milwaukee, as it was identified as having high
accident rates and frequencies. In this regard, additional studies of accident rates and frequencies will
be necessary to further identify and formulate recommendations to relieve traffic safety problem
which may exist on this segment.
Alternative and Recommended Transportation
Systems Management Actions: The four morning
and six evening peak-hour traffic congestion
problems identified along W. Fond du Lac Avenue
(STH 145) are associated with the following nine
signalized intersections: N. 60th Street, N. 51st
Street, W. Capitol Drive (STH 190), N. Sherman
Boulevard, W. Burleigh Street and N. 35th Street,
W. Locust Street, N. 28th Street, N. 27th Street,
and N. 17th Street.
The intersections of W. Fond du Lac Avenue with
W. Maxwell Street, W. Congress Street, W. North
Avenue, and N. 16th Street, while not displaying

congestion problems, were found to have either
traffic signals that could be retimed, a signal phase
which could be changed, or an exclusive turn lane
which could be lengthened to more efficiently serve
existing traffic volumes. Transportation systems
management actions were accordingly also considered for these intersections.
The connection of the Hillside Interchange "stub
end" directly t o the intersection of W. Fond du Lac
Avenue (STH 145) and W. Walnut Street, as proposed by the Wisconsin Department of Transportation and adopted as part of this study's short-range
plan by the northwest side study advisory committee on January 30, 1980, may increase traffic
volumes on W. Fond du Lac Avenue northwest of
the intersection of W. Fond du Lac Avenue and
W. Walnut Street. The traffic management actions
recommended in this chapter for W. Fond du Lac
Avenue, however, all provide for increased traffic
flow on W. Fond du Lac Avenue, and their implementation, therefore, should be consistent with the
potential Hillside Interchange completion and likely
attendant increase in traffic volumes on W. Fond
du Lac Avenue. It may be necessary, however, to
consider additional traffic management actions for
W. Fond du Lac Avenue when the Hillside Interchange is completed. The completion of the Hillside Interchange may particularly affect the actions
proposed for the intersection of W. Fond du Lac
Avenue and N. 16th Street, as that intersection
would be reconstructed and W. Fond du Lac
Avenue would be widened through the intersection as part of the completion plans for the Hillside Interchange.
Table 69 provides a summary of the specific congestion problems found at each intersection, the
alternative actions considered for the alleviation of
these problems, the associated costs, and the recommended actions. Table 70 summarizes all of the
changes in traffic signal timing recommended for
the problem intersections along this segment of
W. Fond du Lac Avenue (STH 145).
It should be noted that the Federal Highway
Administration has recently approved a demonstration grant for the City of Milwaukee to evaluate
traffic signal timing and interconnection along
a number of major arterial streets in the City,
including W. Fond du Lac Avenue (STH 145), to
begin in the summer of 1981. All signal timing
recommendations of the northwest side study set
forth in this planning report, and all information
gathered for use in this analysis for W. Fond du
Lac Avenue, will be transmitted to the City of Mil-

Figure 16
EXISTING TRAFFIC VOLUMES ALONG THE PROBLEM SEGMENT OF
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Figure 17
EXISTING TRAFFIC VOLUMES ALONG THE PROBLEM SEGMENT OF
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Table 68
PERCENTAGE RIGHT AND LEFT TURNS AND PERCENTAGE TRUCKS AND BUSES IN THE
TRAFFIC STREAM DURING THE MORNING AND EVENING PEAK HOURS AT SIGNALIZED
INTERSECTIONS ALONG THE PROBLEM SEGMENT OF W. FOND DU LAC AVENUE (STH 145)
Evening Peak Hour

Morning Peak Hour

l ntersection
W. Fond du Lac Avenue and
N. 60th Street

Approach
Direction

Percent
Right

Percent
Trucks
and
Buses

Percent
Left

Percent
Trucks
and
Buses

1
1
29
22

5
5
5
5

11
11
1
3

27
21

5
5
5
5

5
4
9
3

48
55
2
1

3
16
9
5

3
1
2
4

--

Turns

Turns
Percent
Right

.

Percent
Left

1

Southeast-bound
Northwest-bound
Northbound
Southbound

10
8

Eastbound
Northbound
Northwest-bound
Southeast-bound

45
45
2

--

1
9
6
10

W. Fond du Lac Avenue and
W. Maxwell Street

Eastbound
Westbound
Northwest-bound
Southeast-bound

25
24
2
1

41
34
1
6

3
1
8
8

21
45
2
3

30
20
1
11

W. Fond du Lac Avenue and
N. 51st Street

Southeast-bound
Northwest-bound
Northbound
Southbound

5
10
1

---

3
8

7
10

30
46

--

--

---

1

6

29
23

W. Fond du Lac Avenue and
W. Capitol Drive

Eastbound
Westbound
Northwest-bound
Southeast-bound

12
19
6
1

-1
26
15

4
8
8
6

21
22
1
1

1
22
28

4
3
3
8

W. Fond du Lac Avenue and
W. Roosevelt Drive

Eastbound
Westbound
Northwest-bound
Southeast-bound

6
7
1
1

4
5
3
1

1
2
7
4

8
9
1
2

14
2
3
2

2
1
2
6

W. Fond du Lac Avenue and
N. Sherman Boulevard

Northbound
Southbound
Northwest-bound
Southeast-bound

1

--

21
17

---

1
1
9
24

28
9

12
12

5
4
9
4

1

3
4
3
7

Eastbound
Westbound
Northwest-bound
Southeast-bound

32
43

1
5
5
6

4
5
10
4

25
43
1

10
4
2
11

3
3
4
7

Eastbound
Westbound
Northwest-bound
Southeast-bound
Northbound
Southbound

34
30
15

..

------

6
10
9
3
5
5

24
26
9
1
10
8

Southeast-bound
Northwest-bound
Northbound
Southbound

22
24

---

1
1
9
8

2
3
11
3

26
24
1

Southeast-bound
Northwest-bound
Northbound
Southbound

1
3

---

3
9
5
5

5
4
4
28

W. Fond du Lac Avenue and
W. Congress Street

W. Fond du Lac Avenue and
W. Townsend Street

W. Fond du Lac Avenue,
W. Burleigh Street, and
N. 35th Street

W. Fond du Lac Avenue and
W. Locust Street

W. Fond du Lac Avenue and
N. 28th Street

-1

--

--.

-15
5

-38

68
29

--

--

--

--

--

--

1
2
2
4
2

---

--

5
3
3
2
5
5

2
1
8
21

4
2
2
4

--

---

--

--50
25

8
3
5

--

Table 68 (continued)

Morning Peak Hour

Percent
Left

Percent
Trucks
and
Buses

-----

7
14
13
3

28
22

3
13
12
10

18
10
1

--

-----

Turns
Intersection
W. Fond du Lac Avenue and
W. Center Street

Approach
Dtrection

Percent
Right

Southeast-bound
Northwest-bound
Northbound
Southbound

37
14

Southeast-bound
Northwest-bound
Northbound
Southbound

10
17
3

--

-.---

W. Fond du Lac Avenue,
N. 23rd streetsaand
W. Oak Street

Southeast-bound
Northwest-bound
Northbound
Southbound

32

24

W. Fond du Lac Avenue,
N. 21st streetsaand
W. North Avenue

Eastbound
Westbound
Northwest-bound
Southeast-bound

20
27
4
1

W. Fond du Lac Avenue and
N. 20th Street

Southeast-bound
Northwest-bound
Northbound
Southbound

3
11
1
1

Southeast-bound
Northwest-bound
Northbound
Southbound

25

..

---

W. Fond du Lac Avenue and
N. 27th Street

W. Fond du Lac Avenue and
b
N. 17th Street

W. Fond du Lac Avenue,
N. 16th ~ t r e e t and
,~
W. Brown streeta
b
N. 13th Street and
W. Walnut Street

'One-way street northbound.
Source: SEWRPC.

Turns
Percent
Right

---

Percent
Left

---..

Percent
Trucks
and
Buses
6
5
3
5
7
4
4

5

--

7

33

31

1

--

--

--

--

--

5
2

4
1

10
3

6
8

7
1

2
4

--

20
27
4
1

12
28
4
6

--

3
2
2
7

-----

19
10
1
4

20
11

8
8
..

26

--

---

1

8
8

--

--

1

11

5

-.
---

10

5

Southeast-bound
Westbound
Northbound
Southbound

-.

--

--

5
35

8
8
5

--

6
4

-

4
2

3
37

8
8
5

--

--

--

Eastbound
Westbound
Northbound
Southbound

15

8
8

13

-11

--

8
8

--

28

8

a ~ n e - w a ystreet proceeding away from intersection.
bOne-way street southbound.

--.

Evening Peak Hour

--

.

15
9

--23
23

--

.

.

---

16

--

--

---

1

37

8

8

-.

12
18
2

..

--

-..

SUMMARY OF ALTERNATIVE AND RECOMMENDED TRANSPORTATION SYSTEMS
MANAGEMENT ACTIONS TO ABATE THE TRAFFIC CONGESTION PROBLEMS
ON THE PROBLEM SEGMENT OF W. FOND DU LAC AVENUE (STH 1451,

Locat~on

Problem

Alternat~veand Recommended
Transportat~onSystems
Management A c t ~ o n s

W. Fond d u Lac Avenue
and N . 51st Street

Congested through traffic movement
f r o m southeast-bound approach
durlng the morning and evening
hours (742 and 814 vehicles per
hour, respectively, at level-of-service D )

Recommended A c t ~ o n
Retlme exlstlng 90-second cycle for the
mornlng and evenlng peak hours,
lncreaslng green tlme o n W. Fond d u
Lac Avenue f r o m 23.4 t o 27.0
seconds durlng the mornlng peak
hour and f r o m 27 9 t o 29.7
seconds durlng the evenlng peak
hour, reduclng the green tlme
allotted t o the southeast-tosouthbound laggglng r ~ g h t - t u r n
arrow o n W Fond du Lac Avenue

W. Fond d u Lac Avenue

Congested southeast-bound-toeastbound left-turn movement during
the evenlng peak hour (231 vehlcles
per hour at level-of-service E)

Recommended Action
Retime 9.9-second southeast-toeast.
bound leading green arrow t o
12.6 seconds during the evening
peak hour, making necessary
signal timing revisions at other
approaches

and W. Capitol Drive

Insufficient northwest-bound-to-wertbound left-turn-lane storage capacity
during the evening peak hour

Cap~talCost of
Recommended
Act~on

Total Cap~tal
Cost per
lntersectlon

Lengthen northwest-to-westbound leftturn lane f r o m 173 t o 260 feet
for increased storage capacity

W. F o n d d u Lac Avenue and
N. Sherman Boulevard

W. Fond d u Lac Avenue,
W. Burleigh Street,
and N. 35th Street

Congested north-to-northwest-bound
left turn during the evening peak
hour (265 vehicles per hour at
level-of-service E )

Recommended A c t ~ o n
Refer t o analys~sof N Sherman Boulevard from W Llsbon Avenue t o
W. S~lverSprlng Drlve

Congested through traffic movement
f r o m northwest-bound approach
during the evening peak hour
1905 vehlcles per hour at level-

Recommended A c t ~ o n
P r o h ~ bon-street
~t
parkma o n northwestbound far-side roadway during the
evening peak hour
Alternative Action
Retime 90-second cycle so that all
vehicles can negotiate this movement
on through green phase during the
evening peak hour
( N o t recommended because the
90-second cycle could n o t p r o v ~ d e
a sufficient percentage o f green tlme
t o accommodate this traffic volume
during the evening peak h o u r l

W. F o n d d u Lac Avenue
and W. Locust Street

Congested southeast-bound-toeastbound
left turn durlng the evenlng peak hour
111 2 vehlcles per hour at level-ofservlce E l

Recommended Action
A d d traffic-actuated 7.2-second leading
green arrow t o traffic signal sequence
for the southeast-bound-to-eastbound
movement t o operate concurrently
w i t h the exiting northwest-boun&towestbound leading green arrow during
the evening peak hour, and reduce
existing 10.8-second leading green
arrow i n the morning peak hour t o
7.2 seconds, followed by a 3.6-second
yellow arrow, making necessary signal
phasing changes on respective
approaches
Alternative Action
Retime 90-second cycle so that all
vehicles can negotiate this problem
left-turn movement o n through
green phase during the evening
peak hour
( N o t recommended because the
controlling capacity factor for leftturn movements considered is the
opposing traffic volume during the
evening peak hourl

Cost n o t
included

Cost not
included

$

200

Table 69 (continued)

Location

W. Fond d u Lac Avenue and
and N. 28th Street

Problem
Congested right-turn and through movements f r o m southeast.bound approach
during the morning peak hour (928
vehicles per hour at level-of-service E )

Alternative and Recommended
Transportation Systems
Management Actions
Recommended Actions
Prohibit on-street parking o n southeastbound approach during the morning
peak hour

Capital Cost of
Recommended
Action

$

Retime 90-second cycle t o agree w i t h
signal timing plan at intersection of
W. Center Street and W. F o n d d u Lac
Avenue t o avoid queuing of vehicles
f r o m the intersections of W. Center
Street and N. 27th Street w i t h
W. F o n d d u Lac Avenue across the
intersection of W. Fond d u Lac
Avenue w i t h N . 28th Street

Total Capital
Cost per

intersection

200

..

$

200

$

200

Alternative Action
Retime 90-second cycle so that all
vehicles can negotiate southeastbound approach on through
green phase
( N o t recommended because signal
timing plan at intersection of
W. Center Street, N. 27th Street.
and W. Fond d u Lac Avenue
controls through green phase at
intersection of N. 28th Street and
W. F o n d d u Lac Avenue)
W. Fond du Lac Avenue and
N . 27th Street

Congested right-turn and through
movements f r o m northwest-bound
approach during the evening peak
hour (722 vehicles per hour entering
the approach at level.of-service D )

Recommended Action
Prohibit on-street parking o n northwestbound approach during the evening
peak hour
Alternative Action
Retime 90-second cycle so that all
vehicles can negotiate northwestbound approach o n through green
phase

$

200

( N o t recommended because the
90-second cycle could n o t provide
a sufficient percentage of green
time on W. Fond du Lac Avenue
t o accommodate this traffic volume
during the evening peak hour)

W . Fond d u Lac Avenue and
and N . 17th Street

Congested right-turn and through movements f r o m southeast-bound approach
during the morning peak hour (1,044
vehicles per hour entering approach
at level-of-service E )

Recommended Actions
A d d pedestrian-actuated signal sequence
t o provide adequate pedestrian
crossing time on W. Fond d u Lac
Avenue

$12,000

Prohibit on-street parking o n southeastbound approach during the morning
peak hour

$

200

$1 2,200

$15.000

$1 5,000

Alternative Action
Retime 60-second cycle so that all
vehicles can negotiate southeastbound approach o n the through
green phase
( N o t recommended because the
60-second cycle could n o t provide
a sufficient percentage o f green time
on W. F o n d d u Lac Avenue t o
accommodate this traffic volume
during the evening peak hour)
W . Fond du Lac Avenue and
W. Maxwell Street

Inefficient southeast-toeastbound turnlane storage capacity during the
evening peak hour

Recommended Action
Lengthen southeast-to-eastbound leftturn lane from 102 t o 1 2 0 feet
for increased storage capacity

Table 69 (continued)

Locat~on

W Fond du Lac Avenue.
W North Avenue, and
N 2 l s t Street

W. Fond du Lac Avenue and
N 16th Street

Problem
lnefflclent slgnal tlmlng plan, needs
to be updated t o reflect current
trafflc cond~t~ons

lnefflclent slgnal tlmlng plan: needs to
be updated t o reflect current t r a f f ~ c
cond~tlons

Alternattve and Recommended
Transportat~onSystems
Management Actlons

Capital Cost of
Recommended
Actlon

Recommended Actlon
Retlme 90-second cycle to lncrease
northwest- and southeast-bound green
tlme from 39.6 to 41 4 seconds,
maklng necessary slgnal changes at
other approaches to Improve ooer
atlng efflclency of lntersectlon and
provlde a wlder progresslon band on
W. Fond du Lac Avenue

..

RecommendedActlons
Ret~me60-second cycle t o lncrease
northwest- and southeast-bound green
tlme from 29 4 to 30.6 seconds,
maklng necessary slgnal changes at
other approaches t o Improve operatlng efflctency of Intersection and
provtde a wlder progresslon band on
W. Fond du Lac Avenue

..

Add pedestr~an-actuatedslgnal
sequence t o provlde adequate
pedestrian crosslng tlme on
W Fond du Lac Avenue

$12.000

Total Capital
Cost per
lntersect~on

..

$12,000

Subtotal

$27.000

Total

$56,800

Source: SEWRPC.

waukee for use in its demonstration project, so that
its analyses may be oriented toward modification
and/or extension of existing traffic signal interconnection to accommodate the traffic signal timing
recommended under the northwest side study.
A total of nine new actions are recommended to be
implemented at the eight problem intersections at
a capital cost of approximately $29,800, in 1980
An additional four actions are recomdollars.

5

This cost o f short-range improvement o f W . Fond
du Lac Avenue (STH 145) does not include the cost
o f the improvements recommended at the intersection o f W . Fond du Lac Avenue with N. Sherman
Boulevard. The improvement of this intersection,
and the attendant cost, was considered in this
chapter in the analysis o f the problem segment
o f N. Sherman Boulevard from W . Lisbon Avenue
to W . Silver Spring Drive. At the intersection
o f N. Sherman Boulevard and W . Fond du Lac
Avenue, it was recommended that the traffic signals be retimed, that one additional signal phase
be added, and that on-street parking be prohibited
on the approach during the evening peak hour. The
capital cost o f improvement o f the intersection was
estimated at $1 2,200.

mended to be implemented at the four intersections not displaying congestion problems, at a total
capital cost of $27,000.
As indicated in Table 69, the retiming of the existing signal timing plan is the only action considered necessary to abate the existing congestion at
the intersection of W. Fond du Lac Avenue with
N. 51st Street. This action would require minimal cost.
The addition of separate signal phasing is the only
action considered necessary to eliminate the congestion problem at another of the nine problem
intersections, that of W. Fond du Lac Avenue and
W. Locust Street. The capital cost of providing the
additional signal phasing at this intersection is
estimated at $2,000.
The prohibition of on-street parking on selected
approaches to W. Fond du Lac Avenue was the
only action considered necessary to eliminate the
congestion problems at two of the other nine problem intersections: the intersections of W. Fond du
Lac Avenue with W. Burleigh and N. 35th Streets,
and with N. 27th Street.
The retiming of the existing traffic signal timing
plan at minimal cost, in addition to the prohibition
of on-street parking at an approximate capital cost

Table 70
RECOMMENDED TRAFFIC SIGNAL OPERATION ALONG 'THE
PROBLEM SEGMENT OF W. FOND D U LAC AVENUE (STH 145)

Phase

Intersection (time in seconds)
N. 60th Street

W. Fond du Lac Avenue

Green. . . . .
Yellow . . . .
Red . . . . . .
Green Arrow.
Yellow Arrow

..

..
..
..
..

Total ~ y c l e ~ ' ~

Northbound

Southbound

39.6
3.6
46.8
..

29.7
3.6
56.7

--

39.6
3.6
48.8
7.2
2.7

90.0.

90.0

90.0

---

W. Fond du Lac Avenue

W. Congress Street
Evening

Morning

Northwest-bound Southeast-bound
Green. . . . .
Yellow . . . .
Red . . . . . .
Green Arrow.
Yellow Arrow

..
..
..
..
..

Total ~ y c l e ~ ' ~

56.7
4.5
28.8
...

57.6
3.6
28.8
7.2
2.7

47.7
3.6
38.7
..
..

21.6
3.6
64.8
...

90.0

90.0

90.0

90.0
W. Maxwell Street

W. Fond du Lac Avenue

Green.
Yellow
Red . .

......
......
......

Total cyclea

Morning

Evening

Morning

Evening

61.2
4.5
24.3

56.7
4.5
28.8

17.1
3.6
69.3

21.6
3.6
64.8

90.0

90.0

90.0

90.0
N. 51st Street

W. Fond du Lac Avenue
Evening

Morning
Northwest-bound

Southeast-bound

Northwest-bound

Morning

Southeast-bound

Northbound

Evening

Southbound

Northbound

Southbound

Green. . . . . . .
Yellow . . . . . .
Red. . . . . . . .
Green RightTurn Arrow
.
Yellow RightTurn Arrow . .
Green LeftTurn Arrow . .
Yellow LeftTurn Arrow . .

51.3
3.6
35.1

27.0
3.6
59.4

54.0
3.6
32.4

29.7
3.6
56.7

17.1
3.6
69.3

27.9
3.6
58.5

14.4
3.6
72.0

25.2
3.6
61.2

..

24.3'

.-

24.3'

--

--

-.

..

.-

3.6

.-

3.6

-.

..

..

..

..

-.

.-

..

-.

7.2d

..

7.2d

.-

-.

.-

..

-.

3.6

.-

3.6

Total cyclea

90.0

90.0

90.0

90.0

90.0

90.0

90.0

90.0

.

W. Capitol Drive (STH 190)

W. Fond du Lac Avenue
Morning

Green. . . . .
Yellow . . . .
Red. . . . . .
Green Arrow.
Yellow Arrow
Total Cycle

..
..
..
..

..

Evening

Morning

Evening

Northwest-bound

Southeast-bound

27.9
4.5
57.6

47.7
4.5
37.8
16.2~
3.6

28.8
4.5
56.7
.-.

45 .O
4.5
40.5
12.6d
3.6

29.7
4.5
55.8

-.

32.4
4.5
53.1
..

--

..

90.0

90.0

90.0

90.0

90.0

.--

90.0

Northwest-bound

Southeast-bound

Table 70 (continued)

Intersection (time in seconds)

Phase

Green.
Yellow
Red . .

W. Fond du Lac Avenue

W. Roosevelt Drive

48.6
3.6
37.8

30.6
3.6
55.8

90.0

90.0

......
......

......

Total Cycle

N. Sherman Boulevard

W. Fond du Lac Avenue
Morning

Evening
Morning

Evening

Northbound
Green. . . . .
Yellow . . . .
Red . . . . . .
Green Arrow.
Yellow Arrow

..
..
..
..
..

Total Cycle

Southbound

Northbound

Southbound

36.0
3.6
50.4
..
..

31.5
3.6
54.9
..
..

30.6
4.5
54.9
..
..

41.4
4.5
44.1
7.2d
3.6

45.9
4.5
39.6
16.2~
3.6

26.1
4.5
59.4
..
..

90.0

90 .O

90.0

90.0

90.0

90 .O

W. Townsend Street

W. Fond du Lac Avenue
Morning
Northwest-bound

Evening

Southeast-bound

Northwest-bound

Southeast-bound

Green. . . . . . .
Yellow . . . . . .
Red . . . . . . . .
Green Arrow. . .
Yellow Arrow . .

47.7
4.5
37.8
...

58.5
4.5
27.0
7.zd
3.6

58.5
4.5
27.0
7.2d
3.6

47.7
4.5
37.8

-

19.8
3.6
66.6
..
..

Total cyclea

90.0

90.0

90.0

90.0

90.0

..
.

Green.
Yellow
Red . .

......
......

......

Total Cycle

27.9
3.6
58.5

24.3
3.6
62.1

19.8
3.6
66.6

90.0

90.0

90.0

W. Fond du Lac Avenue
Morning
Northwest-bound
Green. . . . .
Yellow . . . .
Red . . . . . .
Green Arrow.
Yellow Arrow
Total Cycle

..
..
..
..
..

N. 35th Street

W. Burleigh Street

W. Fond du Lac Avenue

W. Locust Street
Evening

Southeast-bound

35.1
3.6
51.3
..-

48.6
3.6
37.8
7.zd
3.6

37.8
3.6
48.6
7.2e
3.6

30.6
3.6
55.8
..
..

90.0

90.0

90.0

90.0

Table 70 (continued)

Phase

Intersection (time i n seconds)
N. 28th Street

W. Fond d u Lac Avenue

Green.
Yellow
Red . .

Northwest-bound

Southeast-bound

41.4
3.6
45.0

30.6
3.6
55.8

37.8
3.6
48.6

90.0

90.0

90.0

......

......
......

Total Cycle

W. Fond du Lac Avenue

Green.
Yellow
Red . .

W. Center Street

Northwest-bound

Southeast-bound

Westbound

Eastbound

44.1
3.6
42.3

30.6
3.6
55.8

35.1
3.6
51.3

28.8
3.6
57.6

90.0

90.0

90.0

90.0

Northwest-bound

Southeast-bound

Northbound

Southbound

32.4
3.6
54.0

52.2
3.6
34.2

21.6
3.6
64.8

27.0
3.6
59.4

90.0

90 .O

90.0

90.0

......
......
......

Total Cycle

W. Fond du Lac Avenue

Green.
Yellow
Red . .

......
......
......

Total Cycle

N. 27th Street

W. Fond du Lac Avenue

Green.
Yellow
Red . .

......
......
......

Total Cycle

W. Oak Street
Morning

Evening

33.0
3.6
23.4

53.1
3.6
33.3

16.2
3.6
40.2

26.1
3.6
60.3

-.
-.
..

60.0

90 .O

60.0

90.0

..

W. Fond du Lac Avenue
Morning

Green. . . . .
Yellow . . . .
Red . . . . . .
Green Arrow.
Yellow Arrow
Total Cycle

..

..
..

..
..

N. 23rd street'

Morning

Evening

W. North Avenue

N. 2lst streetf

..
..
..
..
..

..

Evening

Northwest-bound

Southeast-bound

Northwest-bound

Southeast-bound

30.6
3.6
55.8

..
..

41.4
3.6
45.0
8.1d
2.7

41.4
3.6
45.0
8.1d
2.7

30.6
3.6
55.8
..
-.

37.8
3.6
48.6
..
.-

9!l .Q

90.0

90.0

90.0

90.0
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of $200, was considered necessary to alleviate the
congestion at the intersection of W. Fond du Lac
Avenue and N. 28th Street. The prohibition of
on-street parking at an estimated capital cost of
$200, as well as the addition of a pedestrianactuated signal sequence along with a new traffic
controller at an estimated capital cost of $12,000,
is necessary to eliminate the existing traffic congestion at the intersection of W. Fond du Lac Avenue
and N. 17th Street.
The remaining intersection which exhibited congestion problems requires some turn-lane construction.
The intersection of W. Fond du Lac Avenue with
W. Capitol Drive (STH 190) requires the lengthening of an existing northwest-bound left-turn lane
from 173 to 260 feet within the existing median,
at an approximate capital cost of $15,000. Also
required at this intersection to abate existing
traffic congestion is the retiming of the existing
signal timing plan at minimal cost.
As indicated in Table 69 and as already noted,
three other intersections, although not exhibiting
traffic congestion problems, were found to warrant
traffic management actions to improve traffic operating conditions. These were the intersections of
W. Fond du Lac Avenue with W. Maxwell Street,
W. North Avenue, and N. 16th Street. The retiming
of the existing signal timing plan recommended at
the intersection of W. Fond du Lac Avenue with
W. North Avenue would involve minimal cost. To
improve operating conditions at the intersection of
W. Fond du Lac Avenue and W. Congress Street,
however, a signal phase change is required at an
approximate cost of $500. At the intersection of
W. Fond du Lac Avenue and N. 16th Street, the
addition of a pedestrian-actuated signal phase
and the installation of a new traffic controller is
required at an estimated cost of $12,000, in addition to the retiming of the existing signal timing
plan at minimal cost. To alleviate the problem of
insufficient storage capacity in an existing southeast-to-eastbound left-turn lane during the evening
peak hour at the intersection of W. Fond du Lac
Avenue and W. Maxwell Street, it is recommended
that that lane be lengthened from 102 to 120 feet
at an estimated capital cost of $15,000.
In addition, the existing offsets between the traffic signal timing plans of the 1 9 signalized intersections along this segment of W. Fond du Lac Avenue
should be reviewed by the implementing agency
and altered as necessary to accommodate the recommended traffic management actions, and to

assure efficient signal progression. Efficient progression is intended to yield increased average
vehicle operating speeds and reduced vehicular
delay at the signalized intersections along this segment of W. Fond du Lac Avenue by permitting
traffic to travel along the arterial segment with
a minimum number of stops at traffic signals.
N. 27th Street from the East-West
W
v
e
n
u
e
~ n o t h e bf
i the'20 arterial street segments in the
northwest side study area determined to have sufficiently severe existing traffic problems to warrant
investigation of short-range traffic management
improvements is. as shown on Map 112, N. 27th
Street from the East-West Freeway (IH 94) to
N. Teutonia Avenue, a distance of 4.8 miles.
Map 113 shows the existing land use pattern within
a one-half-mile-wide corridor along this problem
segment of N. 27th Street. Residential land use
comprises the majority of the existing urban
development in the corridor, as well as of the
existing urban development immediately adjacent
to N. 27th Street. Retail sales and service uses,
however, abut N. 27th Street at its intersections
with W. Clybourn Street, W. Wisconsin Avenue,
W. Wells Street, W. State Street, W. Vliet Street,
W. Lisbon Avenue, W. North Avenue, W. Fond du
Lac Avenue (STH 145), W. Center Street, W. Burleigh Street, W. Capitol Drive (STH 190), and
W. Atkinson Avenue, and otherwise occur in a scattered fashion along the corridor. Industrial land use
is evident along the western one-half of this corridor from W. North Avenue to N. Teutonia Avenue.
Governmental and institutional land uses occur frequently along the entire corridor, as do transportation-related land uses, especially off-street parking.
Vacant land, consisting of the cleared Park Freeway-West right-of-way, is evident in the central
portion of this corridor between W. North Avenue
and W. Meinecke Avenue.
Physical Characteristics: There are no physical
roadway restrictions between intersections along
the length of this segment of N. 27th Street.
Between W. St. Paul Avenue and W. State Street,
N. 27th Street is not median divided and has
a curb-to-curb width of 50 to 52 feet, adequate to
provide two lanes for moving traffic in each direction with parking prohibited. Parking is currently
permitted between W. St. Paul Avenue and W. State
Street on this segment of N. 27th Street. Between
W. State Street and W. Lisbon Avenue, N. 27th
Street is divided by a median ranging in width from
4 to 28 feet, with the curb-to-curb pavement

Map 112

DETAIL OF THE PROBLEM SEGMENT OF N. 27TH STREETTRAFFIC SIGNAL JURISDICTION ANDSUBSYSTEM ALIGNMENT

LEGEND
SIGNAL JURlSDlOTlON
C l T Y OF

MILWAUKEE

SIGNAL SUUSYSTEM 4SOCl4TED W I T H TRCFFIC CONTROL DEVICES
LDC4TED ON N. 81 TH 8TREET lNCLUDE0 4S PART OF THE TOTAL
PROBREWION SYSTEM ALOMO THE GQRRIDOR

Shown on this map is another of the 20 arterial street segments in the nonhww
4ide study area defermmed to have suffiiiendy severeexwtingtraffcc problems m
warrant hvesfagac~onof shorton4ange improvements-N. 27th Street fmm the EsstWest F r e e w (IH 94) to N. Teutonia Avenue, a distance of 4 8 miler.Thts map
of each of the 26 trafffc signals aloog
also snowr the locatmn and jurlsd~ct~on
thls arterial segment, induding the relattanrh~pof each of these signals to the
other interconnected pragrealve signal rubsystamo which are located within
approxlmatelv one-half mile of N. 27th S t m t and are directly affected by the
tlming plans of the traffic signals on N 27th Street.

Sourcs: M,lwaukee County, CIhl of Mit'ilwavkee, and SfWRPC.

widths of the dual roadways ranging from 34 to
38 feet, except at the intersection with W. State
Street, where N. 27th Street has dual roadway
widths of 28 and 24 feet. This segment of N. 27th
Street, with the exception of the W. State Street
intersection, is adequate to provide two lanes for
moving traffic in each direction with parking permitted. Parking is currently permitted on this part
of N. 27th Street. Between W. Lisbon Avenue and
W. Glendale Avenue, N. 27th Street is not median
divided and has a curb-to-curb pavement width of
between 50 and 53 feet, adequate to provide two

lanes for moving traffic in each direction with parking prohibited. Parking is currently permitted on
this segment of N. 27th Street with the exception
of that segment between W. Hopkins Street and
W. Fond du Lac Avenue. North of its intersection
with W. Glendale Avenue, N. 27th Street curves
easterly to join W. Cornell Street before its intersection with N. Teutonia Avenue. Between W. Glendale Avenue and N. Teutonia Avenue, this segment
of N. 27th Street and W. Cornell Street is divided
by a median ranging in width from three to six
feet. The curb-to-curb widths of the dual roadways

Map 113

LAND USE ADJACENT TO THE
PROBLEM SEGMENT OF N. 27TH STREET

LEGEND

=-

6nllWIC SCALE

This map shows the existing land use pattern within a onehalfmile-wide corridor along the problem segment of N. 27th Street.
Residential land use comprises the maiority of the existing urban
development within this corridor, as well as of the existing urban
development immediately adjacent to N. 27th Streat. Retail sales
and service user, however, abut N. 27th Street at its intersections
with W. Atkinson Avenue. W. Capitol Drive (STH 190). W. Burleigh
Street. W. Center Street, W. Fond du Lac Avenue (STH 1451.
W. North Avenue. W. Lisbon Avenue, W. Vliet Street. W. State
Street, W. Wells Street. W. Wisconsin Avenue, and W. Clybourn
Street, and otherwise occur in a sanered fashlon throughout the
corridor. Industrial land use is evident along the western one-half
of this corridor from W. Nonh Avenue to N. Teutonia Avenue.
Governmental and institutional land user occur frequently along this
corridor, ar do trsnrportation-relafed land uses, especially off-street
parking. Vacant land, consisting of the cleared Park Freeway-West
right-of-way, is evident ill the central portion of this corridor
between W. North Avenue and W. Meinecke Avenue.
Source: SEWRPC,

range from 26 to 34 feet, adequate to provide two
lanes for moving traffic in each direction with parking prohibited. Parking is currently permitted on
this segment of N. 27th Street and W. Cornell
Street except on the eastbound approach of
W. Cornell Street at N. Teutonia Avenue, where
parking is prohibited at all times.

As shown in Table 71, the problem segment of
N. 27th Street has 25 signalized intersections, at
which the N. 27th Street approaches range in
width from 19 to 36 feet. Six of the northbound
and five of the southbound approaches to these
25 intersections provide separate lanes for the
exclusive use of left-turning vehicles. On-street

Table 71
ROADWAY APPROACH WIDTHS, THE PROVISION OF EXCLUSIVE
TURNING LANES, A N D ON-STREET PARKING RESTRICTIONS A T SIGNACIZED
IN'TERSECTIONS ALONG THE PROBLEM SEGMENT O F N. 27TH STREET
Roadway Approach Width (feet)
Eastbound or
Southeast-bound

lntersection
N. 27th Street and W. St. Paul venue^ . . . . . . . . . . .
N. 27th Street and W. Clybourn Street. . . . . . . . . . . .
N. 27th Street and W. Michigan Street. . . . . . . . . . . .
N. 27th Street and W. Wisconsin Avenue. . . . . . . . . . .
b
N. 27th Street and W. Wells Street . . . . . . . . . . . . .
N. 27th Street and W. Kilbourn Avenue . . . . . . . . . . .
N. 27th Street and W. State streetc. . . . . . . . . . . . . .
N. 27th Street and W. Highland Boulevard. . . . . . . . . .
N. 27th Street and W. Vliet Street . . . . . . . . . . . . . .
N. 27th Street and W. ~ a l e n street
a
.............
N. 27th Street and W. Lisbon Avenue
N. 27th Street and W. Brown Street . . . . . . . . . . . . .
N. 27th Street and W. North Avenue. . . . . . . . . . . . .
N. 27th Street and W. Fond du Lac Avenue (STH 145) . .
N. 27th Street and W. Center Street . . . . . . . . . . . . .
N. 27th Street and W. Locust Street . . . . . . . . . . . . .
N. 27th Street and W. Burleigh Street . . . . . . . . . . . .
N. 27th Street and W. Townsend Street . . . . . . . . . . .
N. 27th Street and W. Keefe Avenue . . . . . . . . . . . . .
N. 27th Street and W. Hopkins Street . . . . . . . . . . . .
N. 27th Street and W. Vienna Avenue . . . . . . . . . . . .
N. 27th Street and W. Capitol Drive (STH 190). . . . . . .
N. 27th Street and W. Hope Avenue . . . . . . . . . . . . .
N. 27th Street and W. Atkinson Avenue
W. Cornell Street and N. Teutonia Avenue. . . . . . . . . .

............

...........

26
26
20
32 ML
50
15

FS
P
P
NPAM
P
P

30 ML
25
17
36 MLR
16
25
25
25
11 L
22
20
18
25
15
34 ML
22
31
34 MLR

P
P
P
P
NSAM
NPAM
NPAM
NS
NP
P
NP
NP

--

--

P
P
NPAM
P
NS
NP

Westbound or
Northwest-bound
26
28
20
32 ML

NSPM
P
P
NP

15
50 L
36ML
25
17
36ML
18
25
25
25
12L
20
15
9
25
15
34 ML
15
21
15

NS
P
P
P
P
P
P
P
FSPM
P
NS
P
NP
NP
P
P
NPPM
NP
P
FS

--

--

Northbound
25 L
26
26
21 L
25
25
25
34ML
36ML
36 M
22 ML
25
25
25
25
25
25
25
25
25
25
19 L
28
25
20

NOTE: M = median provided.
L = exclusive left-turn lane provided.
R = exclusive right-turn lane provided (does not include minor right-turn channelizations).
P = parking permitted on near- and far-side approaches during morning and evening peak hours.
NP = parking prohibited on near- and far-side approaches during morning and evening peak hours.
NPAM = parking prohibited on near- and far-side approaches during morning peak hour.
NPPM = parking prohibited on near- and far-side approaches during evening peak hour.
FS = parking prohibited on far-side approach during morning and evening peak hours.
FSAM = parking prohibited on farside approach during morning peak hour.
FSPM = parking prohibited on far-side approach during evening peak hour.
NS = parking prohibited on near-sideapproach during morning and evening peak hours.
NSAM = parking prohibited on near-sideapproach during morning peak hour.
NSPM = parking prohibited on nearside approach during evening peak hour.
a~oadwayapproach widths representconstruction associated with N. 27rh Street viaduct reconstructionproject.
boneway street eastbound.
'one-way street westbound.
Source: SEWRPC.

Southbound

NP
26 L
P
26
P
26
NP
20L
P
25
P
25
P
24
P
36ML
P
36ML
P
36 M
NS
25
P
25
NSPM 25
NP
25
NS
25
P
25
P
25
P
25
P
25
P
25
P
25
NP
23 L
P
28
P
26
NPPM 21

NP
P
NS
NP
P
P
P
P
P
P
NSPM
P
P
NS
FS
P
P
P
NS
FS
P
NP
NS
P
NPAM

parking restrictions at each of the signalized intersection approaches along this segment of N. 27th
Street are also indicated in Table 71.
Traffic Control Measures: The timing plan for
each of the 25 traffic signals along N. 27th Street
between the East-West Freeway (IH 94) and
N. Teutonia Avenue is shown in Table 72. Map 112
shows the location and jurisdiction of each of
these signals and their relationship to the other
interconnected progressive signal subsystems which
are located within approximately one-half mile
of N. 27th Street and are directly affected by the
timing plans of the traffic signals on N. 27th
Street. Fifteen of the traffic signals are located
at the intersections of N. 27th Street with other
arterial streets, and 10 are located at intersections of N. 27th Street with nonarterial streetsspecifically, W. St. Paul Avenue, W. Michigan
Street, W. Kilbourn Avenue, W. Galena Street,
W. Brown Street, W. Locust Street, W. Keefe
Avenue, W. Vienna Avenue, W. Hope Avenue,
and W. Atkinson Avenue. Stop signs are located
at all other approaches to collector or local street
crossings of this segment of N. 27th Street. The
stop sign control at the intersection of W. Medford
Avenue with N. 27th Street is supplemented by
a flashing signal beacon which displays red on the
W. Medford Avenue approach and amber on the
N. 27th Street approaches. The intersection of
N. 27th Street and W. Galena Street is controlled
by a pedestrian-actuated traffic signal which displays a flashing red indication on the W. Galena
Street approaches and amber on the N. 27th Street
approaches, except when actuated by a pedestrian. This entire segment of N. 27th Street is
posted for 30-mile-per-hour (mph) speed limit.
A 20-mph speed limit is advised, however, on the
curve between W. Glendale Avenue and N. Teutonia Avenue.
Existing Traffic Conditions and Problems: Current
morning and evening peak-hour traffic volumes are
shown f o r all appiiaches to the 25 signalized
intersections along the problem segment of N. 27th
Street in Figures 18 and 19. The locations along
N. 27th Street from the East-West Freeway (IH 94)
to N. Teutonia Avenue where traffic management
actions are to be considered as a means of reducing
congestion and improving operating conditions
were identified by comparing morning and evening
traffic volumes for each approach t p the 25 controlled intersections to the maximum hourly
capacity of each approach. All traffic volumes used
in the analysis of N. 27th Street south of its inter-

section with W. Wells Street were from years immediately prior to closure of the 27th Street viaduct
for reconstruction. It is assumed in the analysis
that, following the reopening of the 27th Street
viaduct, traffic volumes south of W. Wells Street
along 27th Street will return to these levels. The
major operating characteristics affecting the maximum hourly roadway capacity of intersection
approaches to N. 27th Street, including the percentage of left- and right-turning vehicles and the
percentage of trucks or buses in the peak-hour
traffic stream, are summarized in Table 73.
Based upon the ratios of existing morning and
evening peak-hour traffic volumes and the maximum traffic-carrying capacities of each intersection approach along this segment of N. 27th
Street, those vehicular traffic movements currently
experiencing traffic congestion--that is, operating
at a level-of-service D or E--were identified and are
shown in Figures 1 8 and 19. Three congested traffic movements were found to occur along this segment of N. 27th Street during the morning peak
hour, and five were found to occur during the
evening peak hour.
Alternative and Recommended Transportation Systems Management Actions: The two morning and
Eve evening peak-hour traffic congestion problems
identified along N. 27th Street are associated with
the following five signalized intersections: W. Clybourn Street, W. Michigan Street, W. Fond du Lac
Avenue (STH 145), W. Capitol Drive (STH 190),
and N. Teutonia Avenue.

I

I

1

4

One intersection along N. 27th Street-W. Lisbon
Avenue-while not displaying congestion problems, was found to lack adequate vehicle storage
capacity within an existing exclusive turn lane.
Four other intersections-N. 27th Street and W. St.
Paul Avenue, W. Highland Boulevard, W. Burleigh
Street, and W. Townsend Street-while not displaying congestion problems, were found to have signals that could be retimed to serve existing traffic
volumes more efficiently. Transportation systems
management actions were accordingly also considered for these intersections.
Table 74 provides a summary of the specific congestion problems found at each intersection, the
alternative actions considered for the alleviation
of these problems, the associated costs, and the
recommended actions. Table 75 summarizes the
changes in traffic signal timing recommended for
the problem intersections along this segment of

I

Table 7 2
EXISTING TRAFFIC SIGNAL OPERATION ALONG 'THE PROBLEM SEGMENT OF N. 27TH STREET
Phase

Intersection (time in seconds)
W. St. Paul Avenue

N. 27th Street
Morning
Northbound
Green. . . . . . .
Yellow . . . . . .
Red . . . . . . . .
Green Arrow. . .
Yellow Arrow. .
Total Cycle

Southbound

48.6
3.6
37.8
16.2~
2.7

29.7
3.6
56.7

90.0

90.0

Northbound

---

Southbound

48.6
3.6
37.8
11.7a
2.7

34.2
3.6
52.2

90.0

90.0

......

......
......

Total Cycle

Green.
Yellow
Red . .

48.6
3.6
37.8

39.6
3.6
46.8

30.6
3.6
55.8

39.6
3.6
46.8

90.0

90.0

90.0

90.0

N. 27th Street

W. Michigan Street

53.1
3.6
33.3

26.1
3.6
60.3

90.0

90.0

N. 27th Street

W. Wisconsin Avenue

Total Cycle

90.0

-

Eastbound

14.4

b

---

---

27.0
3.6
46.8
12.6a
3.6

23.4
3.6
63 .O

15.3

--

--

--

--

90.0

90.0

90.0

90.0

90.0

---

W. Wells Street
Eastbound

Evening

Morning
Southbound

Eastbound

33.3
3.6
53.1

N. 27th Street

Northbound

Westbound

44.1
3.6
42.3
7.2a
3.6

24.3
3.6
46.8

-

Evening

Morning

Evening

--

90.0

Northbound

39.6
3.6
46.8
7.2a

38.7
3.6
47.7

--

---

90.0

90.0

Morning

Evening

48.6
3.6
37.8
7.2a

39.6
3.6
46.8

30.6
3.6
55.8

--

---

90.0

90.0

90.0

Southbound

--

--

N. 27th Street

W. Kilbourn Avenue

Green. . . . . . .
Yellow.
Red . . . . . . . .

57.6
3.6
28.8

21.6
3.6
64.8

Total Cycle

90.0

90.0

.....

--

Evening

20.7
3.6
51.3

Total Cycle

90.0

90.0

--

Morning

Green.
Yellow . . . . . .
Red . . . . . . . .
Green Arrow. . .
Yellow Arrow . .
Green Through
Only. . . . . . .

---

90.0

---

---

Westbound

29.7
3.6
56.7

17.1
3.6
69.3

W. Clybourn Street

Morning

......
......

30.6
3.6
55.8
10.8~
2.7

Evening

Total Cycle

Green.
Yellow
Red . . . . . . . .
Green Arrow. . .
Yellow Arrow . .

Eastbound

Morning

......
......
......

......

Westbound
30.6
3.6
55.8

N. 27th Street

Green.
Yellow
Red . .

Evening

Morning

Evening

Table 72 (continued)

A

Intersection (time in seconds)

Phase

W. State Street

N. 27th Street

Green.
Yellow
Red . .

......
......
......

Total Cycle

Morning

Evening

Morning

Evening

44.1
3.6
42.3

35.1
3.6
51.3

35.1
3.6
51.3

44.1
3.6
42.3

90.0

90.0

90.0

90.0

W. Highland Boulevard

N. 27th Street
Evening

Morning

Northbound
Green. . . . . .
Yellow . . . . .
Red . . . . . . .
Green Arrow. .
Yellow Arrow.

.
.
.

.
.

Total Cycle

Green.
Yellow
Red . .

......
......
.. ....

Total cycleC

Green.
Yellow
Red . .

..... .
.. ....
......

d
Total Cycle

Green.
Yellow
Red . .

......
......
......

Total Cycle

Green.
Yellow
Red . .

......
......
......

Total Cycle

Green.
Yellow
Red . .

......
.. ....
......

Total Cycle

44.1
3.6
42.3

---

90.0

Southbound

44.1
3.6
42.3
9.0~
2.7

32.4
3.6
54.0

90.0

90.0

-.
--

35.1
3.6
51.3

--90.0

N. 27th Street

W. Vliet Street

28.2
3.6
28.2

22.2
3.6
34.2

60.0

60.0

N. 27th Street

W. Galena Street

22.2
3.6
34.2

28.2
3.6
28.2

60.0

60.0

N. 27th Street

W. Lisbon Avenue

31.2
3.6
25.2

19.2
3.6
37.2

60.0

60.0

N. 27th Street

W. Brown Street

35.4
3.6
21 .O

15.0
3.6
41.4

60.0

60.0

N. 27th Street

W. North Avenue

25.2
3.6
31.2

25.2
3.6
31.2

60.0

60.0

Table 72 (continued)

Intersection (time in seconds)

Phase

W. Fond du Lac Avenue (STH 145)

N. 27th Street

Green.
Yellow
Red . .

......
......
......

Total Cycle

Southbound

21.6
3.6
64.8

27.0
3.6
59.4

32.4
3.6
54.0

52.2
3.6
34.2

90.0

90.0

90.0

90.0
W. Center Street

N. 27th Street

Green.
Yellow
Red . .

......
......

......

Total Cycle

Green.
Yellow
Red . .

Northbound

Southbound

Westbound

Eastbound

49.5
3.6
36.9

26.1
3.6
60.3

26.1
3.6
60.3

29.7
3.6
56.7

90.0

90.0

90.0

90.0

......
......
......

Total Cycle

Green.
Yellow
Red . .

......
......

......

Total Cycle

Green.
Yellow
Red . .

......

......

......

Total Cycle

N. 27th Street

W. Locust Street

28.2
3.6
28.2

22.2
3.6
34.2

60.0

60.0

N. 27th Street

W. Burleigh Street

31.2
3.6
25.2

19.2
3.6
37.2

60.0

60.0

N. 27th Street

W. Townsend Street

Morning

Evening

Morning

Evening

44.1
3.6
42.3

53.1
3.6
33.3

35.1
3.6
51.3

26.1
3.6
60.3

90.0

90.0

90.0

90.0
W. Keefe Avenue

N. 27th Street

Green.
Yellow
Red . .

......
......

......

Total Cycle

Green.
Yellow
Red . .

......

......
......

Total Cycle

Southeast-bound

Northbound

Northwest-bound

Westbound

Eastbound

48.6
3.6
37.8

13.5
3.6
72.9

17.1
3.6
69.3

90.0

90.0

90.0

N. 27th Street

W. Hopkins Street

48.6
3.6
37.8

30.6
3.6
55.8

90.0

90.0

Table 72 (continued)
Phase

Intersection (time in seconds)
W. Vienna Avenue

N. 27th Street

~ o r n i n ~ ~

~orning~
Green.
Yellow
Red . .

......
......
......

Total Cycle

Green. . . . .
Yellow . . . .
Red . . . . . .
Green Arrow.
Yellow Arrow

..
..
..
..

..

Total Cycle

Green.
Yellow
Red . .

......

......
......

Total Cycle

57.6
3.6
28.8

21.6
3.6
64.8

90.0

90.0

N. 27th Street

W . Capitol Drive (STH 190)

25.2
4.5
60.3

---

41.4
3.6
45.0f
9.0
4.5

90.0

90.0

N. 27th Street

W. Hope Avenue

49.5
4.5
36.0

28.8
3.6
57.6

90.0

90.0

N. 27th Street

W . Atkinson Avenue

Northbound

Southbound

Green. . . . . . .
Yellow . . . . . .
Red . . . . . . . .
Green Arrow. . .
Yellow Arrow . .

44.1
3.6,
42.3
9.0

31.5
3.6
54.9

33.3
4.5
52.2

--

---

---

Total Cycle

90.0

90.0

90.0

W. Cornell Street

Green. . . . .
Yellow . . . .
Red . . . . . .
Green Arrow.
Yellow Arrow

..
..
..
..

..

Total Cycle

N. Teutonia Avenue

Eastbound

Westbound

10.2
3.6
46.2,
10.2

11.4
3.6
45.0

--

---

60.0

60.0

24.0
3.6
32.4

---

60.0

a~eadingleft-turn arrow concurrent with through green phase.
b~eadingthrough arrow.
C~ignal
timing sequence on one or more approaches t o this intersection is subject to change by pedestrian-actuated control.
d~ignalis operated as a flashing beacon, with red controlling W. Galena Street and yellow controlling N. 27th Street, except when signal control
is actuated by a pedestrian.
e ~ i g n ais
l operating during evening peak hour as flashing beacon, with red controlling W. Vienna Avenue and yellow controlling N. 27th Street.
f~aggingleft- turn arrow.
Source: Milwaukee County, City of Milwaukee, and SEWRPC.

Figure 18
EXISTING TRAFFIC VOLUMES ALONG THE PROBLEM SEGMENT
OF N. 27TH STREET DURING THE MORNING PEAK HOUR^
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Figure 19
EXISTING TRAFFIC VOLUMES ALONG THE PROBLEM SEGMENT
OF N. 27TH STREET DURING THE EVENING PEAK HOUR=
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Table 73
PERCENTAGE RIGHT AND LEFT TURNS AND PERCENTAGE TRUCKS AND BUSES
IN THE TRAFFIC STREAM DURING THE MORNING AND EVENING PEAK HOURS AT
SIGNALIZED INTERSECTIONS ALONG THE PROBLEM SEGMENT OF N. 27TH STREET
Evenlng Peak Hour

Morn~ngPeak Hour

Percent
Left

Percent
Trucks
and
Buses

5
5
5
5

49
5
10
20

Turns

l ntersectlon

Approach
Dlrect~on

Percent
Rlght

Turns
Percent
Rlght

Percent
Left

N. 27th Street and
W. St. Paul Avenue

Eastbound
Westbound
Northbound
Southbound

16
31
18

4
42
6
21

N. 27th Street and
W. Clybourn Street

Eastbound
Westbound
Northbound
Southbound

4
27
12
5

4
29
1
10

5
5
5
5

21

11
5
4

18
26
5
3

5
5
5
5

N. 27th Street and
W Mlchlgan streeta

Eastbound
Westbound
Northbound
Southbound

8
15
8
2

8
15
2
5

5
5
5
5

15
20
5
4

24
33
5
4

5
5
5
5

N 27th Street and
W Wlsconsln Avenue

Eastbound
Westbound
Northbound
Southbound

7
13
11
13

3

5
5
5
5

7
9
13
15

7

9
14
11

5
5
5
5

6

13

8

..

--

N. 27th Street and
W. Wells Street

Eastbound
Westbound
Northbound
Southbound

N. 27th Street and
W. K~lbournAvenue

Eastbound
Westbound
Northbound
Southbound

N 27th Street and
W State Street

Eastbound
Westbound
Northbound
Southbound

20

3

22

6
7
5

4

-.

-

23

14
11

17

.

.

-

13

54
46
10
5

23
33
4
9

9
2
10
5

33
41
2
8

44
35
4
6

--

--

-.

..

19

19
2

7

15

11

--

11
10

--

5

6

---

7

4
8
10
23

3
7
11
6

11
12
7
15

16
3
16
11

1
3
4

8
8
9
10

5
15
11
7

7
15
5
10

18
8
7
9

5
3
4
6

2
33
12
10

55
43
1
4

37
57
4
1

2
9
6
4

21

14
16
16
6

7

..

Eastbound
Westbound
Northbound
Southbound

N. 27th Street and
W Vllet Street

Eastbound
Westbound
Northbound
Southbound

7
21

Eastbound
Westbound
Northbound
Southbound

62
1
2

36
33
5
1

Eastbound
Westbound
Northbound
Southbound

20
16
12
4

3
21
15
6

N 27th Street and
W Llsbon Avenue

-

---

-

.

N. 27th Street and
W Hlghland Boulevard

N. 27th Street and
W Galena Street

7

28
18
15

20
10
11

8
7

10
16
10

8
8
2

1
5
4

-

.

8
8
8
2

2

-5
6
6
3
7
6

Table 73 (continued)
Morning Peak Hour

Percent
Left

Percent
Trucks
and
Buses

Turns

l ntersection

Approach
Direction

Percent
Right

Evening Peak Hour
Turns
Percent
R~ght

Percent
Left

Percent
Trucks
and
Buses

N. 27th Street and
W. Brown Street

Eastbound
Westbound
Northbound
Southbound

28
15
2
3

11
25
3
2

14
20
11
8

20
16
3
5

23
26
4
3

10
8
7
8

N. 27th Street and
W. North Avenue

Eastbound
Westbound
Northbound
Southbound

7
8
15
10

9
12
12
2

5
11
7
5

17
7
15
11

12
12
13
5

6
4
4
7

N. 27th Street and
W. Fond du Lac Avenue
(STH 145)

Southeast-bound
Northwest-bound
Northbound
Southbound

10
17
3

-----

3
13
12
10

18
10
1

N. 27th Street and
W. Center Street

Eastbound
Westbound
Northbound
Southbound

1
12
9
13

----

2
3
2
2

1
11
9
12

N. 27th Street and
W. Locust Street

Eastbound
Westbound
Northbound
Southbound

5
11
11
4

7
15
5
5

5
5
6
6

N. 27th Street and
W. Burleigh Street

Eastbound
Westbound
Northbound
Southbound

15
10
8
17

12
9
8
2

N. 27th Street and
W. Townsend Street

Eastbound
Westbound
Northbound
Southbound

6
7
12
10

N. 27th Street and
W. Keefe Avenue

Eastbound
Westbound
Northbound
Southbound

N. 27th Street and
W. Hopkins Street

N. 27th Street and
W. V~ennaAvenue

--

--

-----

---

7
4
4
5

---

5
4
2
7

3
3
6
6

15
10
8
8

5
5
6
6

8
8
6
6

14
13
11
12

13
8
7
4

8
5
6

61
14
3
1

1
1
4
11

10
4
11
23

21
22
5
4

5
2
5
5

63
75
3
16

25
25
8
1

19

59
60

6
11

--

40
35
1
1

Eastbound
Westbound
Northbound
Southbound

28
23
2
2

4
4
32
12

5
5
5
5

29
16
5
1

7
1
14
12

5
5
5
5

Eastbound
Westbound
Northbound
Southbound

50
43
2
1

23
36
1
2

27
14
6

9

34
39
2
1

37
30
3
3

1
17
6
6

2

4
8
4
11

2
3
27
25

8
6
10
18

6
3
8
4

3
4
2
9

13
23
9
28

67
34
6
3

2
2
9
4

-.

9

-

N. 27th Street and
W. Capitol Drive
(STH 190)

Eastbound
Westbound
Northbound
Southbound

25
12

14
11
11
14

N. 27th Street and
W. Hope Avenue

Eastbound
Westbound
Northbound
Southbound

17
18
4
33

69
19
10
4

9

--

2

--6
5

II

L
I

II

Table 73 (continued)

I

Turns

l ntersection

Approach
Direction

Evening Peak Hour

Morning Peak Hour

Percent
Right

N. 27th Street and
W. Atkinson Avenue

Eastbound
Westbound
Northbound
Southbound

33
6
1
1

W. Cornell Street and
N. Teutonia Avenue

Eastbound
Westbound
Northbound
Southbound

79
2
30

Percent
Left

I

Percent
Trucks
and
Buses

I

Turns
Percent
Right

I

Percent
Left

I

Percent
Trucks
and
Buses

4

a~orning
peakhour percentages represent estimated values; current traffic data not available.
Source: SEWRPC.

Table 74
SUMMARY OF ALTERNATIVE AND RECOMMENDED TRANSPORTATION SYSTEMS MANAGEMENT ACTIONS
TO ABATE THE TRAFFIC CONGESTION PROBLEMS ON THE PROBLEM SEGMENT OF N. 27TH STREET

I
Location

N. 27th Street and
and W. Clybourn Street

Problem
Congested left-turn, right-turnrand
through movements f r o m westboundapproach during the evening peak
hour (851 vehicles per hour at levelof-service D l

Alternative and Recommended
Transportation Systems
Management Actions
Recommended Actions
Retime 9Osecond cycle t o increase northand southbound green time from 39.6
t o 45.9 seconds during the evening peak
hour, making necessary signal changes
at other approaches t o improve
operating efficiency and provide a wider
progression band o n N. 27th Street
Prohibit on-street parking o n near side
of westbound approach during the
evening peak hour

N. 27th Street and
W. Michigan Street

Congested left-turn, right-turn, and
through movements from westbound approach during the evening
peak hour (608 vehicles per hour
at level-of-service E)

N. 27th Street and
W. Capitol Drive
(STH 190)

$

200

$

200

$

200

..

$

200

Congested right-turn and through
movements from northwest-bound
approach during the evening peak
hour (722 vehicles per hour entering
approacb at level-of-service D )

Recommended Action
Refer t o analysis of W. Fond d u Lac
Avenue f r o m W. Walnut Street t o
W. Capitol Drive

Congested east-to-northbound left-turn
movement during the morning peak
hour (196 vehicles per hour at levelof-service E)

Recommended Actions
Retime 90-second cycle and change lagging
east-to-northbound and west-to-southbound left-turn arrow t o leading during
the morning peak hour, increasing their
allotted green time from 9.0 t o 12.6
seconds, and decrease their allotted green
time from 9.0 t o 7.2 seconds during
the evening peak hour, making necessary
signal changes at other approaches

$14.000

Increase storage length of east-to-northbound and west-to-southbound left-turn
lanes from 117 t o 195 feet and 8 6 t o
100 feet. respectively. Increase storage
length of northbound approach b y
lengthening on-street parking restrictions from 132 t o 180 feet south of
intersection

$30,200

Insufficient east-to-northbound and
south-toeastbound left-turn-lane
storage capacity during the morning
and evening peak hours, respectively,
and o n northbound approach for
right-turn and through movements
during the evening peak hour

Total Capital
Cost per
Intersection

..

Recommended Actions
Retime 90-second cycle t o increase eastand westbound green time from 26.1
t o 37.8 seconds during the evening
peak hour, making necessary signal
changes at other approaches t o
improve operating efficiency
Prohibit on-street parking on near side
o f westbound approach during the
evening peak hour

N. 27th Street and
W. Fond d u Lac Avenue

Capital Cost of
Recommended
Action

Cost n o t included

Cost not included

$44.200

,

Table 74 (continued)

Location

Problem

W. Cornell Street and
N. Teutonia Avenue

Congested left-turn and through movements from southeast-bound approach
during the morning peak hour (6X)
vehicles per hour at level-of-service E l
and congested left-turn and through
movements from eastbound approach
during the evening peak hour (513
vehicles oer hour at level-of-service E )

Alternative and Recommended
Transportation Systems
Management Actions
Recommended Actions
Retime 60-second cycle t o increase eastbound
green time from 10.2 t o 15.0 seconds during
the evening peak hour, making necessary
signal changes t o other approaches as
necessary

Capital Cost of
Recommended
Action

..

Prohibit on-street parking
.
.o n far side of
southbound approach during the evening
peak hour
Construct exclusive 250-foot south-towestbound right-turn lane

Total Capital
Cost per
Intersection

$20.000
(right.of-way and
possible relocation
costs associated w i t h
right-turn lane w i l l
add between $15.000
and $80.000 t o this
construction cost,
depending upon
whether the entire
property at this
location is purchased
or whether a strip of
right-of-way is purchased from the
property

I

$35.200 t o $100,200
(including right-of-way
and possible relocation
costs associated w i t h
southbound right-turn
lane at intersection of
W. Cornell Street and
N. Teutonia Avenue)

$79,800-$144.800
(including right-of-way
and possible relocation
costs associated w i t h
southbound right-turn
lane at intersection of
W. Corneil Street and
N. Teutonia Avenue)

Subtotal

N. 27th Street and
W. St. Paul Avenue

lnefficient signal timing plan; needs
t o be updated t o reflect current
traffic conditions

Recommended Action
Retime 90-second cycle t o decrease
north-to-westbound left-turn arrow
f r o m 16.2 t o 7.2 seconds during the
morning peak hour and f r o m 11.7 t o
9.9 seconds during the evening peak
hour, making necessary signal changes
at other approaches t o improve
operating efficiency

Inefficient signal timing plan; needs
t o be updated t o reflect current

Recommended Action
Retime 90-second cvcle t o increase westand eastbound green time f r o m 35.1 t o
36.9 seconds during the morning peak
period, making necessary signal changes
at other approaches t o improve operating
efficiency of intersection and provide
a wider progression band o n W. Highland Avenue

Insufficient north-to-westbound leftturn-lane storage capacity during the
evening peak hour

Recommended Action
Increase storage length of north-to-westbound left-turn lane from 76 t o 125 feet

N. 27th Street and
W. Burleigh Street

lnefficient signal timing plan; needs
t o be updated t o reflect current
traffic conditions

Recommended Action
Retime 60-second cycle t o increase westand eastbound green time f r o m 19.2 t o
21 .O seconds, making necessary signal
changes at other approaches t o improve
operating efficiency and provide a wider
progression band o n W. Burleigh Street

N. 27th Street and

lnefficient signal timing plan: needs
t o be updated t o reflect current
traffic conditions

Recommended Action
Retime 90-second cycle t o increase eastand westbound green time from 26.1 t o
27.9 seconds during the evening peak
hour, making necessary signal changes
at other approaches t o improve efficiency
and provide a wider progression band
o n W. Townsend Street

N. 27th Street and
W. Highland Boulevard

N. 27th Street and
W. Lisbon Avenue

W. Townsend Street

I

Subtotal
Total

Source: SEWRPC.

2 76

I

$15,000

I

$15,000
$94,800-$159.800

1

Table 75
RECOMMENDED TRAFFIC SIGNAL OPERATION ALONG THE PROBLEM SEGMENT OF N. 27TH STREET
Phase

Intersection (time i n seconds)
W. St. Paul Avenue

N. 27th Street
Morning
Northbound
Green. . . . .
Yellow . . . .
Red
Green Arrow.
Yellow Arrow

..
..

........
..

..

Total Cycle

Evening

48.6
3.6
37.8
7.2a
2.7

38.7
3.6
47.7
---

48.6
3.6
37.8
9.ga
2.7

36.0
3.6
50.4
---

30.6
3.6
55.8
---

30.6
3.6
55.8
10.8~
2.7

17.1
3.6
69.3
---

90.0

90.0

90.0

90.0

90.0

90.0

90.0

W. Clybourn Street

N. 27th Street

Green.
Yellow
Red . .

Morning

Evening

Morning

Evening

48.6
3.6
37.8

45.9
3.6
40.5

30.6
3.6
55.8

33.3
3.6
53.1

90.0

90.0

90.0

90.0

......
......
......

Total Cycle

W. Michigan Street

N. 27th Street

Evening

Morning

Evening

Morning

I

I

Green.
Yellow
Red . .

......
......
......

Total Cycle

53.1
3.6
33.3

41.4
3.6
45.0

26.1
3.6
60.3

37.8
3.6
48.6

90.0

90.0

90.0

90.0

W. Wiscor sin Avenue
Morning

N. 27th Street
Morning

Evening

Westbound

I

Green. . . . . .
Yellow . . . . .
Red . . . . . . .
Green Arrow. .
Yellow Arrow .
Green Through
Only. . . . . .

Eastbound

Westbound

Southbound

Northbound

Southbound

Evening

Morning

1 Eastbound

Westbound

1 Eastbound

.

.
.
.

.

.

Total Cycle

I

I

90.0

I
Northbound

Evening

Southbound

90.0

1

.

90.0

1
I

W. Wells Street
Morning

Evening

39.6
3.6
46.8

--

--

--

90.0

90.0

90.0

90.0

90.0

1

7.2a

90.0

Total Cycle

7.2a

90.0

30.6
3.6
55.8
---

--

39.6
3.6
46.8

1

Southbound

48.6
3.6
37.8

29.7
3.6
56.7
---

.

Northbound

38.7
3.6
47.7
---

Yellow . . . . . .
Red . . . . . . . .
Green Arrow. . .
Yellow Arrow .

90.0

I

N. 27th Street
Morning

I Green. . . . . . .

1

90.0

Table 75 (continued]

Intersection (time in seconds)

Phase

Green.
Yellow
Red . .

......
......
......

Total Cycle

Green.
Yellow
Red . .

......
......
......

Total Cycle

N. 27th Street

W. Kilbourn Avenue

57.6
3.6
28.8

21.6
3.6
64.8

90.0

90.0

N. 27th Street

W. State Street

Morning

Evening

Morning

Evening

44.1
3.6
42.3

35.1
3.6
51.3

35.1
3.6
51.3

44.1
3.6
42.3

90.0

90.0

90.0

90.0

W. Highland Boulevard

N. 27th Street
Evening

Morning

Northbound
Green. . . . .
Yellow . . . .
Red . . . . . .
Green Arrow.
Yellow Arrow

..
..
..
..
..

Total Cycle

Green.
Yellow
Red . .

.... ..
......
......

Total cycleC

Green.
Yellow
Red . .

... ...
......
......

d
Total Cycle

Green.
Yellow
Red . .

......
......
......

Total Cycle

42.3
3.6
44.1

---

90.0

Morning

Evening

36.9
3.6
49.5

35.1
3.6
51.3

Southbound

44.1
3.6
42.3
9.0~
2.7

32.4
3.6
54.0

--

---

90.0

90.0

90.0

--

--90.0

N. 27th Street

W. Vliet Street

28.2
3.6
28.2

22.2
3.6
34.2

60.0

60.0

N. 27th Street

W. Galena Street

22.2
3.6
34.2

28.2
3.6
28.2

60.0

60.0

N. 27th Street

W. Lisbon Avenue

31.2
3.6
25.2

19.2
3.6
37.2

60.0

60.0

Table 75 (continued)

Intersection (time in seconds)

Phase

Green.
Yellow
Red . .

......
......
......

Total Cycle

Green.
Yellow
Red . .

......
......
......

Total Cycle

Green.
Yellow
Red . .

......

......
......

Total Cycle

N. 27th Street

W. Brown Street

35.4
3.6
21 .O

15.0
3.6
41.4

60.0

60.0

N. 27th Street

W. North Avenue

25.2
3.6
31.2

25.2
3.6
31.2

60.0

60.0

N. 27th Street

W. Fond du Lac Avenue (STH 145)

Northbound

Southbound

Northwest-bound

Southeast-bound

21.6
3.6
64.8

27.0
3.6
59.4

32.4
3.6
54.0

52.2
3.6
34.2

90.0

90.0

90.0

90.0
W. Center Street

N. 27th Street

Green.
Yellow
Red . .

......
......

......

Total Cycle

Green.
Yellow
Red . .

......
......

......

Total Cycle

Green.
Yellow
Red . .

......
......

......

Total Cycle

Northbound

Southbound

Westbound

Eastbound

49.5
3.6
36.9

26.1
3.6
60.3

26.1
3.6
60.3

29.7
3.6
56.7

90.0

90.0

90.0

90.0

N. 27th Street

W. Locust Street

28.2
3.6
28.2

22.2
3.6
34.2

60.0

60.0

N. 27th Street

W. Burleigh Street

29.4
3.6
27.0

21.O
3.6
35.4

60.0

60.0

Table 75 (continued)

Intersection (time i n seconds)

Phase

W. Townsend Street

N. 27th Street

Green.
Yellow
Red . .

......
......
......

Total Cycle

Evening

44.1
3.6
42.3

51.3
3.6
35.1

35.1
3.6
51.3

27.9
3.6
58.5

90.0

90 .O

90.0

90.0
W. Keefe Avenue

N. 27th Street

......
......
........

Green.
Yellow
Red

Total Cycle

Green.
Yellow
Red . .

......
......
......

Total Cycle

Green.
Yellow
Red . .

......
......
......

Total cyclee

......
.. ...
. ....
..

Green.
Yellow
.
Red . . .
Green Arrow.
Yellow Arrow

..

Total Cycle

......
......
.... ....

Green.
Yellow
Red

Total Cycle

Evening

Morning

Morning

Westbound

Eastbound

48.6
3.6
37.8

13.5
3.6
72.9

17.1
3.6
69.3

90.0

90.0

90.0

N. 27th Street

W. Hopkins Street

48.6
3.6
37.8

30.6
3.6
55.8

90.0

90.0

N. 27th Street

W. Vienna Avenue

57.6
3.6
28.8

21.6
3.6
64.8

90.0

90.0

N. 27th Street

W. Capitol Drive (STH 190)

Morning

Evening

Morning

Evening

24.3
4.5
61.2

26.1
4.5
59.4

---

---

37.8
3.6
48.6
12.6
3.6

41.4
3.6
45.0f
7.2
3.6

90.0

90.0

90.0

90.0

N. 27th Street

W. Hope Avenue

49.5
4.5
36.0

28.8
3.6
57.6

90.0

90.0

Table 75 (continued)

Phase

Intersection (time in seconds)
W. Atkinson Avenue

N. 27th Street
Northbound
Green. . . . . . .
Yellow.. . . . .
Red. . . . . . . .
Green Arrow. . .
Yellow Arrow. .
Total Cycle

Southbound

44.1
3.6
42.3
9.0a

31.5
3.6
54.9

--

---

38.3
4.5
52.2

90.0

90.0

90.0

---

N. Teutonia Avenue

W. Cornell Street
Morning
Westbound

Eastbound

Westbound

Green. . . . . . .
Yellow . . . . . .
Red . . . . . . . .
Green Arrow. . .
Yellow Arrow . .

11.4
3.6
45.0

10.2
3.6
46.2
10.2~

10.8
3.6
45.6

--

---

Total Cycle

60.0

60.0

60.0

---

Morning

Evening

15.0
3.6
41.4
15.0~

24.0
3.6
32.4

--

---

19.8
3.6
36.6

60.0

60.0

60.0

Evening
Eastbound

---

a~eadingleft-turn arrow concurrent with through green phase.
b~eadingthrough green.
'signal timing sequence on one or more approaches to this intersection is subject to change by pedestrian-actuated control.
d~ignalis operated as a flashing beacon, with red controlling W. Galena Street and yellow controlling N. 27th Street, except when signal control
is actuated by a pedestrian.
e
Signal is operating during the evening peak hour as flashing beacon, with red controlling W. Vienna Avenue and yellow controlling N. 27th
Street.
f~eadingleft-turn arrow.
g~oncurrentleft-turn green arrow.
Source: SEWRPC.

N. 27th Street. A total of nine actions are recommended to be implemented at the five problem
intersections at a capital cost of approximately
$64,800, expressed in 1980 dollars, not including
right-of-way and relocation costs.' Right-of-way
6 T h i ~cost of short-range improvement o f N. 27th
Street does not include the cost o f the improvements recommended at the intersection o f N. 27th
Street and W. Fond du Lac Avenue (STH 145).
The improvement of this intersection, and the
attendant cost, was considered in this chapter
in the analysis o f W. Fond du Lac Avenue from
N. 60th Street to W. Walnut Street. At the intersection o f N. 27th Street and W. Fond du Lac
Avenue, the prohibition of parking on one approach
was recommended. The estimated capital cost o f
this action is $200.

and relocation costs would be associated only with
improvements recommended at the intersection of
W. Cornell Street and N. Teutonia Avenue, and
would represent an additional $15,000 to $80,000,
as shown in Table 74. An additional five actions
are recommended to be implemented at the five
intersections not displaying congestion problems at
a total capital cost of $15,000.
As indicated in Table 74, the retiming of the existing traffic signals and on-street parking prohibition were considered necessary to alleviate the
congestion at the intersections of N. 27th Street
and Clybourn Street and N. 27th Street and
W. Michigan Street. The capital cost associated
with elimination of on-street parking at each of
these two intersections is estimated at $200. The
signal timing revision recommended at these intersections would require minimal cost.

The remaining two intersections exhibiting congestion problems require some turn-lane construction.
The intersection of N. 27th Street and W. Capitol
Drive (STH 190) requires the lengthening of the
existing eastbound left-turn lane from 117 to
195 feet and the existing westbound left-turn lane
from 86 to 100 feet within the existing median to
alleviate the insufficient storage capacity in these
lanes, at an approximate total capital cost of
$30,200. To abate existing traffic congestion at this
intersection, the retiming of the existing signal timing plan is required at minimal cost, and a change
in signal phasing, including the installation of
a new traffic controller, is required at an estimated
capital cost of $14,000.
The other problem intersection requiring turn-lane
construction is the intersection of W. Cornell Street
and N. Teutonia Avenue. This intersection displays
two congested traffic movements during the morning and evening peak hours. Abating morning and
evening peak-hour congestion at this intersection
would require the retiming of the existing traffic
signal at minimal capital cost; the prohibition
of on-street parking on the far side of the southbound approach during the evening peak hour
at an approximate capital cost of $200; and the
construction of a new, exclusive, 250-foot-long
right-turn lane on the southbound approach at an
approximate capital cost of $20,000. The estimated cost of recommended improvements at this
intersection is thus $20,200. The recommended
construction of the southbound exclusive rightturn lane at this intersection would not be possible,
however, within the existing right-of-way. A minimum of 10 feet of additional right-of-way would
have to be acquired for the length of this turn
lane from Wisconsin Magneto, Inc., an automotive
electrical parts wholesaling company, and from
a private residence located on the northwest corner
of the intersection. The cost of obtaining the
additional 10-foot-wide strip of right-of-way from
both of these properties is estimated at $15,000.
The cost of obtaining a 10-foot-wide strip of land
from Wisconsin Magneto, Inc., plus the entire
residential property at this location, which may be
necessary to obtain the 10-foot-wide strip at the
residence, is estimated at $80,000. The total cost
of implementing all the recommended improvements at this intersection, including right-of-way
costs, would thus be $35,200 to $100,20O,depending on the extent of right-of-way required.
As indicated in Table 74 and as already noted, five
other intersections, although not exhibiting specific congestion problems, were found to warrant

traffic management actions to improve operations.
The intersection of N. 27th Street and W. Lisbon
Avenue was found to have insufficient left-turnlane storage capacity during the evening peak hour;
while the intersections of N. 27th Street with
W. St. Paul Avenue, W. Highland Avenue, W. Burleigh Street, and W. Townsend Street were found
to have timing plans which could be revised to
more efficiently balance traffic operating conditions. At the intersection of N. 27th Street and
W. Lisbon Avenue, lengthening of the existing leftturn lane on the northbound approach from 76 to
125 feet, along with appropriate signing and pavement marking, should alleviate storage capacity
problems during the evening peak hour, at an
approximate capital cost of $15,000. The retiming
of the existing signal timing plans to improve
operations at the intersections of N. 27th Street
with W. St. Paul Avenue, W. Highland Avenue,
W. Burleigh Street, and W. Townsend Street would
require minimal cost.
In addition, the existing offsets between the traffic signal timing plans of the 25 signalized intersections along this segment of N. 27th Street
should be reviewed by the implementing agency
and altered as necessary to accommodate the recommended transportation systems management
actions and to assure efficient signal progression
along the segment. Efficient progression is intended
to yield increased average vehicle operating speeds
and to reduce vehicular delays at the signalized
intersections along this segment of N. 27th Street.
Furthermore, it must be recognized that the stretch
of this problem segment of N. 27th Street from
W. St. Paul Avenue to W. State Street has a signalized intersection spacing of less than 1,000 feet.
As a result, the recommended traffic management
actions may not fully resolve the existing congestion problems of this stretch if the traffic signals
along the stretch are not sufficiently coordinated
to assure efficient progression. Without efficient
progression, vehicle queues from upstream intersections may prevent the increased capacity of downstream intersections from being fully utilized.
W. Silver Spring Drive from
W. Appleton Avenue to N. Teutonia Avenue
Another of the 20 arterial street segments in the
northwest side study area determined to have sufficiently severe problems to warrant investigation
of short-range traffic management improvements
is, as shown on Map 114, W. Silver Spring Drive
from W. Appleton Avenue (USH 41) to N. Teutonia
Avenue, a distance of 4.1 miles. Map 115 shows the
existing land use pattern within a one-half-milewide

I

I

Map 114
DETAIL OF THE PROBLEM SEGMENT OF W. SILVER SPRING DRIVETRAFFIC SIGNAL JURISDICTION A N D SUBSYSTEM ALIGNMENT

LEGEND
SIGNAL JURISDICTION
WISCONStN DEPARTMENT OF TRANSPORTATION

S1bNAL SUBSYSTEM ASSOCIATED W I T H TRhFFIC CONTROL
DEVICES LOCATED ON W.SlLVER SPRlWO D R I V E
INCLUDED AS PART OF THETOTAL PPOGRESSlON SYSTEM
ALONO THE CORRIDOR
Shown o n this map is another of the 20 arterial street segments in the northwest side study area determined to exhibit rufficiently severe existing problems t o warrant investigation of short-range improvements-W. Silver Spring Drive from W. Appleton Avenue t o N. Teutonia Avenue,
a distance o f 4.1 miles. This map also shows the location and jurisdiction of each of the 10 traffic signals along this arterial segment, including
the relationship of these signals t o the interconnected pragrerrive signal ~ubsyrtemrwhich are located within approximately onehalf mile o f
W. Silver Spring Drive and are directly affected by the timing plans of the traffic rignalr on W. Silver Spring Drive.

Source: Wisconsin D q a r r m s n t o f Transportation, Milwaukee Caun tv, City of Milwaukee, and SEWRPC.

corridor along this problem segment of W. Silver
Spring Drive. Residential land use comprises the
majority of the existing urban development in
the corridor, as well as of the existing urban development immediately adjacent to W. Silver Spring
Drive. Retail sales and service k q d uses abut
W. Silver Spring Drive at its intersections with
N. 91st Street, W. Fond du Lac Avenue (STH 145),
N. 64th Street, N. 60th Street, N. 43rd Street, and
N. 35th Street. Recreational land uses abut this
segment of W. Silver Spring Drive between N. 51st
Street and N. 43rd Street at McGovern and Havenswood Parks.

Physical Characteristics: There are no physical
roadway restrictions between intersections along
the length of this segment of W. Silver Spring
Drive. For the entire length of the problem segment, W. Silver Spring Drive is divided by a median
ranging in width from 1 3 to 30 feet. The curb-tocurb pavement widths of the dual roadways range
from 35 t o 40 feet, with the exception of those segments between the W. Appleton Avenue (USH 41)
overpass and N. 96th Street, which range in width
from 29 to 30 feet, and those segments a t the
N. 76th Street (STH 181) overpass and the Milwaukee Road overpass just west of N. Sherman

Map 115
LAND USE ADJACENT TOTME PROBLEM SQMIENT OF W. SlLWER SPRIMB MtMINE
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This map shows the existing land use pattern within a one-half-milewide corridor along the problem segment of W. Silver Spring Drive. Residential land use comprises the majority of the existing urban development in this corridor, as well as of the existing urban
development immediately adjacent to W. Silver Spring Drive. Retail sales and service land user abut W. Silver Spring Driveat its intersections with N.91st Street, W. Fond du Lac Avenue lSTH 145). N. 64th Street, N. 60th Street. N. 43rd Street, and N. 35th Street.
Recreational land uses abut this segment of W. Silver Spring Drive between N. Slst Street and N. 43rd Street at McGavern and Havenswood Parks.

Source: SEWRPC.

Boulevard, which are 28 feet in width. With the
exception of the latter two segments, which have
sufficient width to permit two lanes of moving
traffic in each direction with parking prohibited,
the dual roadways of this problem segment of
W. Silver Spring Drive have widths adequate to
provide two lanes for moving traffic in each direction with parking permitted. Parking is currently
permitted on this segment of W. Silver Spring Drive
except on those segments between the W. Appleton Avenue (USH 41) overpass and N. 96th Street,
between N. 84th Street and N. 74th Street,
between N. 50th Street and N. 42nd Street, and
between N. 33rd Street and N. Teutonia Avenue,
where parking is prohibited.
As indicated in Table 76, the problem segment
of W. Silver Spring Drive in the study area has
10 signalized intersections, at which the W. Silver
Spring Drive approaches are all 36 feet in width.

Seven of the eastbound and eight of the westbound
approaches to these 1 0 intersections provide separate lanes for the exclusive use of left-turning
vehicles. Only two approaches, both eastbound,
provide separate lanes for the exclusive use of rightturning vehicles. On-street parking restrictions at
each of the signalized intersection approaches
are also indicated in Table 76.
Traffic Control Measures: The timing plan for each
o
f
s
along W. Silver Spring
Drive between W. Appleton Avenue (USH 41)
and N. Teutonia Avenue is indicated in Table 77.
Map 114 shows the location and jurisdiction of
each of these signals and their relationship t o the
interconnected progressive signal subsystems which
are located within approximately one-half mile of
W. Silver Spring Drive and are directly affected by
the timing plans of the traffic signals on W. Silver
Spring Drive. Four of the 1 0 traffic signals are

Table 76
ROADWAY APPROACH WIDTHS, THE PROVISION OF EXCLUSIVE TURNING
LANES, AND ON-STREET PARKING RESTRICTIONS A T SIGNALIZED INTERSECTIONS
ALONG THE PROBLEM SEGMENT OF W. SILVER SPRING DRIVE
Roadway Approach Width (feet)

lntersection
W. Silver Spring Drive and N. 91st Street
W. Silver Spring Drive and
W. Fond du Lac Avenue (STH 145). . .
W. Silver Spring Drive and N. 72nd Street
W. Silver Spring Drive and N. 68th Street
W. Silver Spring Drive and N. 64th Street
W. Silver Spring Drive and N. 60th Street
W. Silver Spring Drive and N. 51st Street
W. Silver Spring Drive and N. 43rd Street
W. Silver Spring Drive and N. 37th Street
W. Silver Spring Drive and N. 35th Street

Eastbound

Westbound

Northbound or
Northwest-bound

..

36 ML

NS

36ML

NS

33ML

P

33ML

FS

..
..
..
..
..
..
..
..
..

36 M
36 M
36 MLR
36 ML
36 ML
36 ML
36 M
36 ML
36 MLR

NP
NS
P
P
P
P
NP
P
FSAM

36ML
36 M
36ML
36ML
36ML
38ML
36 M
36ML
36 ML

NP
P
P
P
P
P
NP
P
NSPM

28ML
18
34ML
20M
32 M
31 M
21
18
20

NP
P
P
NS
P
NS
NS
P
P

27M
18
31 M
22
32M
NIA
20
17
22

NP
P
P
NP
P
NIA
N
P
P

NOTE: M = median provided.
L = exclusive left-turn lane provided.
R = exclusive right-turn lane provided (does not include minor right-turn channelizations).
P = parking permitted on near- and far-side approaches during morning and evening peak hours.
NP = parking prohibited on near- and far-side approaches during morning and evening peak hours.
NPAM = parking prohibited on near- and far-side approaches during morning peak hour.
NPPM = parking prohibited on near- and far-side approaches during evening peak hour.
FS = parking prohibited on far-side approach during morning and evening peak hours.
FSAM = parking prohibited on far-side approach during morning peak hour.
FSPM = parking prohibited on far-side approach during evening peak hour.
NS = parking prohibited on near-sideapproach during morning and evening peak hours.
NSAM = parking prohibited on near-side approach during morning peak hour.
NSPM = parking prohibited on near-side approach during evening peak hour.
N/A = data not available.
Source: SEWRPC.

Southbound or
Southeast-bound

Table 77
EXISTING TRAFFIC SIGNAL OPERATION ALONG THE PROBLEM SEGMENT OF W. SILVER SPRING DRIVE

Intersection (time i n seconds)

Phase

N. 91st Street

W. Silver Spring Drive

........
.........
........
.....
.....

Green. .
Yellow
Red . . .
Green Arrow.
Yellow Arrow

40.5
4.5
45.0
9.0~
3.6

22.5
4.5
63.0

90.0

90.0

W. Silver Spring Drive

W. Fond du Lac Avenue
(STH 145)

47.7
4.5
37.8

30.6
3.6
55.8

90.0

90.0

W. Silver Spring Drive

N. 72nd Street

47.9
3.6
38.5

31.7
3.6
54.7

90.0

90.0

Total Cycle

Green.
Yellow
Red. .

........ .
.........
.... .....

Total Cycle

Green.
Yellow
Red. .

.........
.. .......
.........

Total cyclebrd

--

--

N. 68th Street

W. Silver Spr~ngDrive

Green.
Yellow
Red. .

.........
.........
..... ...

Total Cycle

Mornlng

Evening

Morning

Evening

39.6
3.6
46.8

48.6
3.6
37.8

39.6
3.6
46.8

30.6
3.6
55.8

90.0

90.0

90.0

90.0

W. S~lverSpring Drive
Green.
Yellow
Red. .

.... ...
.........
.........
..

d
Total Cycle

61.2
3.6
25.2

18.0
3.6
68.4

90.0

90.0

W. S~lverSpring Drive

Green.
Yellow
Red.

.

.........
.........
.........

Total Cycle

.........
.........
..........

Green.
Yellow
Red.

d
Total Cycle

N. 64th Street

N. 60th Street

48.6
3.6
37.8

30.6
3.6
55.8

90.0

90.0

W. Silver Spring Drive

N. 51st Street

62.1
3.6
24.3

17.1
3.6
69.3

90.0

90.0

Table 77 (continued)

I

Phase

1

I

Intersection (time in seconds)

W. Silver Spring Drive

N. 43rd Street
Southbound

Northbound
Green. . . . . . . . . .
Yellow . . . . . . . . .
Red. . . . . . . . . . .
Green Arrow. . . . . . .
Yellow Arrow. . . . .
Total cycled

I

I

I
Green..
Yellow .
Red . . .

I

90.0

90 .O

90.0

W. Silver Spring Drive

I

---

N. 37th Street

I

....
....
........

Total cycled

Green.
Yellow
Red. .

17.1
3.6
69.3

---

17.1
3.6
69.3
17.1'
3.6

62.1
3.6
24.3

24.3

69.3

90.0

90.0

I

W. Silver Spring Drive

1

N. 35th Street

1

1

90.0

I

90.0

I

.........
.........

.........

Total Cycle

a~eadingleft-turn arrow.
b~raffic-actuatedsignal normally set for green indication on W. Silver Spring Drive anrl red indication on N. 72nd Street.
C~ight-turn
arrow concurrent with green northbound through green phase.
d~ignaltiming sequence on one or more approaches to this intersection is subject to change by pedestrian-actuated control.
Source: Wisconsin Department of Transportation, Milwaukee County, City of Milwaukee, and SEWRPC.

located at intersections of W. Silver Spring Drive
with other arterial streets, and six are located at
intersections of W. Silver Spring Drive with nonarterial streets-specifically, N. 72nd Street, N. 68th
Street, N. 64th Street, N. 51st Street, N. 37th Street,
and N. 35th Street. Stop signs are located at all
other approaches to collector or local street crossings of this segment of W. Silver Spring Drive. This
segment of W. Silver Spring Drive is posted for a
40-mile-per-hour (mph) speed limit from W. Appleton Avenue (USH 41) to N. 76th Street (STH 181),
and a 35-mph speed limit from N. 76th Street to
N. Teutonia Avenue.
Existing Traffic Conditions and Problems: Current
morning and evening peak-hour traffic volumes are
shown for all approaches to the 1 0 signalized intersections along the problem segment of W. Silver
Spring Drive in Figures 20 and 21. The locations

along W. Silver Spring Drive from W. Appleton
Avenue to N. Teutonia Avenue where traffic
management actions are to be considered as
a means of reducing congestion and improving
operating conditions were identified by comparing
morning and evening peak-hour traffic volumes for
each approach to the 1 0 controlled intersections
to the maximum hourly capacity of each approach.
The major operating characteristics affecting the
maximum hourly roadway capacity of intersection
approaches to W. Silver Spring Drive, including the
percentage of left- and right-turning vehicles and
the percentage of trucks or buses in the peak-hour
traffic stream, are summarized in Table 78.
Based upon the ratios of existing morning and
evening peak-hour traffic volumes and the maximum traffic-carrying capacities of each intersection
approach along this segment of W. Silver Spring

Figure 20
EXISTING TRAFFIC VOLUMES ALONG THE PROBLEM SEGMENT
OF W. SILVER SPRING DRIVE DURING THE MORNING PEAK HOUR^

LEGEND
TRAFFIC VOLUME

sB9(e,\es

i'

L R
TURN
~ T
TWRWQH

LEFT TURN

R L O N Y U ~ E R S INDICATITC

aMORNMIG PEAK-HOUR VOLUMES SHOWN REPRESENT THE FOURHIGHESTCONSECUTIVE IS-MINUTE TIME PERIODS

CDNOLBlED M o Y E Y W l

AND 00 NOTNECESSRILY REPRESENTTHE SAME ONE-HOUR TIMEPERIODON ALL INTERSECTIONAPPROACHES.

Source: SEWRPC.

Drive, those vehicular traffic movements currently
experiencing traffic congestion-that is, operating
at a level-of-service D or E-were identified and are
shown in Figures 20 and 21. One congested traffic
movement was found to occur along this segment
of W. Silver Spring Drive during the morning peak
hour, and four were found to occur during the
evening peak hour.

summarizes changes in traffic signal timing recommended for the problem intersections along this
segment of W. Silver Spring Drive. A total of five
actions are recommended to be implemented at the
three problem intersections, at a capital cost of
approximately $47,000.

Alternative and Recommended Transportation Systems Management Actions: The one morning and
four evening peak-hour traffic congestion problems
identified along W. Silver Spring Drive are associated with the following three signalized intersections: N. 91st Street, N. 68th Street, and
N. 51st Street.

As indicated in Table 79, the addition of separate
signal phasing along with the addition of new traffic controllers is the only action considered necessary to abate the congestion problems at two of
the three problem intersections--the intersections
of W. Silver Spring Drive with N. 68th Street and
N. 51st Street. The capital cost of providing the
additional signal phasing at each of these intersections is estimated at $14,000.

Table 79 provides a summary of the congestion
problems at each intersection, the alternative
actions considered for their abatement, the recommended actions, and the associated costs. Table 80

The remaining intersection exhibiting congestion
problems requires turn-lane reconstruction. The
intersection of W. Silver Spring h i v e and N. 91st
Street requires the reconstruction of an exclusive

Figure 21
EXISTING TRAFFIC VOLUMES ALONG THE PROBLEM SEGMENT
OF W. SILVER SPRING DRIVE DURING THE EVENING PEAK HOUR=
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Source: SEWRPC.

west-to-southbound singleleft-turn lane to a double
left-turn lane with 175 feet of storage capacity
within the existing median at an approximate capital cost of $15,000. Also required at this intersection to abate existing traffic congestion is the
addition of a separate signal turn phase at an
estimated capital cost of $2,000, as well as the
retiming of existing turn phasing, and the addition
of a circular red indication to follow the west-tosouthbound left-turn arrow while the westbound
through green phase is operating for pedestrian
crossing safety, also at an estimated cost of $2,000.
In addition, the existing offsets between the traffic
signal timing plans of the 1 0 signalized intersections along this segment should be reviewed by the
implemerrting agencies and altered as necessary to
accommodate the recommended traffic management actions and to assure efficient signal progression. Efficient progression is intended to yield
increased average vehicle operating speeds and

reduced vehicular delays at the signalized intersections along this segment of W. Silver Spring Drive
by permitting traffic to travel along the arterial
segment with a minimum number of stops at traffic signals.
Related Street Segments Proceeding

tram the Terminus of the Stadium

Freewav-Nonh (USH 41) "Stub End"
noth he; of the'20 arterial street segments in the
northwest side study area determined to have
sufficiently severe existing problems to warrant
investigation of short-range traffic management
improvements is comprised, as shown on Map 116,
of a set of related street segments proceeding
from the terminus of the Stadium Freeway-North
(USH 41) "stub end," including W. Appleton
Avenue (USH 41) from N. 76th Street (STH 181)
to its intersection with W. Lisbon Avenue; W. Lisbon Avenue from N. 60th Street to its intersection with W. Walnut Street; N. 60th Street from

Table 78
PERCENTAGE OF RIGHT A N D LEFT TURNS A N D PERCENTAGE TRUCKS A N D BUSES I N THE
TRAFFIC STREAM DURING THE MORNING A N D EVENING PEAK HOURS A T SIGNALIZED
INTERSECTIONS ALONG THE PROBLEM SEGMENT OF W. SILVER SPRING DRIVE
Evening Peak Hour

Morning Peak Hour

Percent
Left

Percent
Trucks
and
Buses

Turns
l ntersection

Approach
Direction

Percent
Right

Turns
Percent
Right

Percent
Left

Percent
Trucks
and
Buses

5
5
1

Eastbound
Westbound
Northbound
Southbound

6
3
22
38

11
20
5
10

8
9
3
6

5
5
20
34

13
22
10
13

4

W. Silver Spring Drive and
W. Fond du Lac Avenue
(STH 145)

Easthbound
Westbound
Northwest-bound
Southeast-bound

12
5
34
10

1
4
25
37

7
7
5
5

14
7
16
19

4
7
35
19

7
7
5
5

W. S~lverSpring Drive and
N 72nd Street

Eastbound
Westbound
Northbound
Southbound

2
1
27
57

1
2
70
32

4
8

2
1
44
24

2
4

---

2
2
56
59

--

W. S~lverSpring Drive and
N. 68th Street

Eastbound
Westbound
Northbound
Southbound

2
1
53
25

3
9
7
25

2
4
4
4

6
2
29
37

3
10
14
15

5
3
1
5

W. Silver Spring Drive and
and N. 64th Street

Eastbound
Westbound
Northbound
Southbound

1
5
26
15

4
2
12
48

5
9
6
14

1
6
14
22

8
2
12
39

7
2
3
6

W. Silver Spring Drive and
N. 60th Street

Eastbound
Westbound
Northbound
Southbound

4
12
29
7

3
8
14
48

5
9
4
5

13
10
16
9

5
7
25
33

5
3
3
7

W. Silver Spring Drive and
N. 51st Street

Eastbound
Westbound
Northbound
Southbound

2
1
75
25

1
9
22
75

4
8
3

--

5
1
52
44

1
7
46
32

6
3
1
2

W. Silver Spring Drive and
N . 43rd Street

Eastbound
Westbound
Northbound
Southbound

1
7
75
58

4
1
13
34

4
8
8
19

1
4
75
45

4
1
15
33

4
3
4
4

W. Silver Spring Drive and
N . 37th Street

Eastbound
Westbound
Northbound
Southbound

2
1
35
25

1
4
42
30

4
10
5
1

4
1
34
31

2
3
35
20

7
3
1
1

W. Silver Spring Drive and
N. 35th Street

Eastbound
Westbound
Northbound
Southbound

7
2
43
22

2
3
24
32

4
9
13
3

6
3
16
34

4
3
42
28

5
3
1
1

W. Silver Spring Drive and
N. 9lst Street

.

Source: SEWRPC.
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Table 79
SUMMARY OF ALTERNATIVE AND RECOMMENDED TRANSPORTATION
SYSTEMS MANAGEMENT ACTIONS TO ABATE THE TRAFFIC CONGESTION
PROBLEMS ON THE PROBLEM SEGMENT OF W. SILVER SPRING DRIVE

Location

W. Silver Spring Drive and
N. 9 l s t Street

Problem
Congested west-to-southbound left turn
during the morning and evening peak
hours (199 and 282 vehicles per hour,
respectively, at level-of-service E) and
congested south-to-westbound right
turn during the evening peak hour
(294 vehicles per hour at level-ofservice E)
Insufficient west-to-southbound leftturn-lane storage capacity during the
evening peak hour

W. Silver Spring Drive and
N. 68th Street

Congested west-to-southbound left turn
during the evening peak hour (149
vehicles per hour at level-of-service E l

Alternative and Recommended
Transportation Systems
Management Actions
Recommended Actions
Retime 90-second cycle t o increase westto-southbound and east-to-northbound
left-turn arrows from 9.0 t o 10.8
seconds, making necessary signal
changes at other approaches

Capital Cost o f
Recommended
Action

Total Capital
Cost per
lntersection

--

The west-to-southbound left-turn
arrow should be followed by a
circular red indication while the
westbound through green phase is
operating for pedestrian crossing
safety

$ 2,000

A d d a 10.8-second south-to-westbound
right-turn arrow t o operate concurrently with existing east- and westbound left-turn arrows

$ 2.000

Reconstruct exclusive west-to-southbound left-turn lane t o double lane
with 175 feet of storage

$15,000

$19,000

Recommended Action
A d d traffic-actuated, 8.1-second, westto-southbound leading left-turn
arrow t o operate concurrently with
the existing westbound green phase
during the evening peak hour

$14,000

$14,000

$14,000

$14.000

Alternative Action
Retime 90-second cycle so that all
vehicles can negotiate these problem left-turn movements on the
through green phase during the
evening peak hour
(Not recommended because the
controlling capacity factor for
left-turn movements considered
is the opposing through traffic
volume during the evening
peak hour)

W. Silver Spring Drive and
N. 51st Street

Congested west-to-southbound left
turn during the evening peak hour
(125 vehicles per hour at level-ofservice E)

Recommended Action
Add traffic-actuated, 7.2-second,
west-to-southbound leading left-turn
arrow t o operate concurrently with
the existing westbound green phase
during the evening peak hour
Alternative Action
Retime 90-second cycle so that all
vehicles can negotiate these problem
left-turn movements on the
through green phase during the
evening peak hour
(Not recommended because the controlling capacity factor for left-turn
movements considered is the opposing
through traffic volume during the
evening peak hour)

Total
Source: SEWRPC.

$47.000

Table 80
RECOMMENDED TRAFFIC SIGNAL OPERATION ALONG THE PROBLEM SEGMENT OF W. SILVER SPRING DRIVE

Intersection (time i n seconds)

Phase

N. 91st Street

W. Silver Spring Drive

Southbound

Northbound

..
...
... . .
.... ..
.....
.. ..
...

Green. . .
... .
Yellow . . . .
..
Red. . . . .
..
Green Arrow. . .
Yellow Arrow. .
.
Red-Turn Indication

.. . . ... . . . .
. . . . ... . . . .
... . .... . . .

Total Cycle

Green.
Yellow
Red

38.7
4.5
46.8
10.8~
3.6
75.6

22.5
4.5
63.0

90.0

90.0

90.0

--

Total Cycle

Green.
Yellow
Red. .

38.7
4.5
46.8
10.8~
3.6

...........
. . . ... . ... .

.............

Total cycleced

--

---

--

90.0

W. Silver Spring Drive

W. Fond du Lac Avenue (STH 145)

47.7
4.5
37.8

30.6
3.6
55.8

90.0

90.0

W. Silver Spring Drive

N. 72nd Street

47.9
3.6
38.5

31.7
3.6
54.7

90.O

90.0

W. Silver Spring Drive

N. 68th Street

Evening

Morning

. . . .. .. .
.. ... . . . .
... . . ..
.......
.... . ..

22.5
4.5
63.0
10.8~
3.6

Evening

Morning

Eastbound

Westbound

Green. . . .
Yellow
..
Red. . . . . .
Green Arrow.
Yellow Arrow

39.6
3.6
46.8

40.5
3.6
45.9

---

52.2
3.6
34.2
8.1e
3.6

39.6
3.6
46.8

27.0
3.6
59.4

Total Cycle

90.0

90.O

90.0

90.0

90.0

.. . . . . .. .
. .... ... . ..
..... . . ..

Green. . .
Yellow
Red. . . .

Total Cycled

Green.
Yellow
Red. .

..... . .. ...
. . . . ... . . . .
. ... . . .. .. .

Total Cycle

---

---

---

W. Silver Spring Drive

N. 64th Street

61.2
3.6
25.2

18.0
3.6
68.4

90.O

90.0

W. Silver Spring Drive

N. 60th Street

48.6
3.6
37.8

30.6
3.6
55.8

90.0

90.0

I

Table 80 (continued)

Phase

Intersection (time i n seconds)

N. 5 l s t Street

W. Silver Spring Drive
Evening

Morning

Eastbound
Green. . . . . . . . . . . .
Yellow . . . . . . . . . . .
Red.
Green Arrow. . . . . . . .
Yellow Arrow. . . . . . .
Total Cycled

............

Westbound

62.1
3.6
24.3

51.3
3.6
35.1

---

62.1
3.6
24.3
7.2d
3.6

17.1
3.6
69.3

90.0

90.0

90.0

90.0

---

---

N. 43rd Street

W. Silver Spring Drive

Southbound

Northbound

...........

Green.
Yellow . . . . . . . . . . .
Red. . . . . . . . . . . . .
Green Arrow.
Yellow Arrow. . . . . . .
d
Total Cycle

.......

Green.
Yellow
Red.

---

17.1
3.6
69.3f
17.1
3.6

17.1
3.6
69.3

90.0

90.O

90.0

---

W. Silver Spring Drive

N. 37th Street

62.1
3.6
24.3

17.1
3.6
69.3

90.0

90.0

W. Silver Spring Drive

N. 35th Street

53.1
3.6
33.3

26.1
3.6
60.3

90.0

90.0

...........
...........

............

Total Cycled

Green.
Yellow
Red. .

62.1
3.6
24.3

...........
...........
...........

Total Cycle

a~eadingleft-turn arrow.
b~eadingright-turn arrow concurrent with leading left-turn arrow.
' ~ r ffic-actuated
a
signal normally set for green indication on W. Silver Spring Drive and red indication on N. 72nd Street.
d~ignaltiming sequence on one or more approaches to this intersection is subject to change by pedestriangctuatedcontrol.
e~eadingleft-turn arrow concurrent with through green phase.
f~ight-turn
arrow concurrent with northbound through green phase.
Source: SEWRPC.

Map 116
DETAIL OF THE RELATED PROBLEM STREET SEGMENTS PROCEEDING FROM
THE TERMINUS OF THE STADIUM FREEWAY-NORTH (USH 41) "STUB E N D

LEGEND
PROBLEM ARTERlAL REACH

Shown on this map i s another of the 20 arterial street segments in the northwest side study area determined to have sufficiently severe existing
problems to warrant investigation of short-range improvements. This segment is actually composd of a set of four related problem arterial
street segments proceeding from the terminus of the Stadium Freeway-North (USH 411 "stub end." including W. Appieton Avenue (USH 411
from N. 76th Street (STH 1811 to i t s intersection with W. Lisbon Avenue. W. Lisbon Avenue from N.6Oth Street to its intersection with
W. Walnut Street. N. 60th Street from W. Center Street to its intersection with W. Capitol Drive (STH 1901 and W. Center Street from N. 76th
Street to i t s intersection with W. Lisbon Avenue. The combined length of these roadway segments is 7.2 mlies.
Source: Milwaukee County and SEWRPC.

W. Center Street to its intersection with W. Capitol Drive (STH 190); and W. Center Street from
N. 76th Street to its intersection with W. Lisbon
Avenue. The combined length of these roadway
segments is about 7.2 miles.

The existing land use pattern within a one-halfmile-wide corridor along each of these four related
problem arterial street segments is shown on
Map 117. Residential land use comprises the
majority of the existing urban development within
each of the four corridors, and the majority of the

existing urban development immediately adjacent

to the problem segments of W. Ap~iletonAvenue
(USH 41), W. Center Street, and N. 60th Street.
Retail d e s and service land use comprises the
majority of the existing urban development immediately adjacent to the problem segment of W. Lisbon Avenue, and also abuts the problem segment
of W. Appleton Avenue at its intersections with
N. 76th Street and W. Capitol Drive; the problem
segment of N. 60th Street at its intersections with
W. Capitol Drive at the Capitol Court Shopping
Center and with W. Keefe Avenue; and the prob-
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LAND USE ADJACENT TO THE RELATED PROBLEM STREET SEGMENTS PROCEEDING
FROM THE TERMINUS OF THE STADIUM FREEWAY-NORTH "STUB END"

-

EOMD

--UDSE-E

z%'z%"M,2*2

------IWDVRmw

n
m

"Am-

U l h U 1-

m*ER OPUI

LANOS

m
JUL

-1nr

This map shows the existing land use pattern within a one-halfmile-wide corridor along each of the set of related street segments proceeding from the terminus of the Stadium Freeway-North "stub end," including W. Appleton Avenue
(USH 41) from N. 76th Street [STH 181) t o its intersection with W. Lirbon Avenue; W. Lirbon Avenue from N. 60th Street t o its intersection with W. Walnut Street; N.6Oth Street from W. Center Street t o its intersection w i t h W. Capitol
Drive (STH 190): and W. Center Street from N. 76th Street t o its intersection with W. Lirbon Avenue. Residential land use comprioer the majority of the existing urban development within each o f the four corridor$, and comprises the
majority of existing urban development immediately adjacent t o the problem segments of W. Appleton Avenue, W. Center Street, and N. 60th Street. Retail sales and service land use comprises the majority of the existing urban development
immediately adjacent t o the problem segment of W. Lisbon Avenue, and also abuts the problem regment of W. Appleton Avenue st its intersections with N. 76th Street and W. Capitol Drive: the problem segment of N.6Oth Street at its
intersections with W. Capitol Drive at the Capitol Court Shopping Center and at W. Keefe Avenue: and the problem regment of W. Center Street at its intersections with N. 76th Street and N. 72nd Street. Recreational land user occur along
the problem segment of W. Lisbon Avenue between N. Sherman Boulevard and N. 40th Street at Washington Park, and abut the problem segment of W. Appleton Avenue at W. Keefe Avenue at Dineen Park.
Source: SEWRPC.

lem segment of W. Center Street at its intersections
with N. 76th Street and N. 72nd Street. Recreational land uses occur along the problem segment
of W. Lisbon Avenue between N. Sherman Boulevard and N. 40th Street at Washington Park, and
abut the problem segment of W. Appleton Avenue
at W. Keefe Avenue at Dineen Park. Governmental
and institutional land uses abut the problem segment of W. Appleton Avenue between W. Vienna
Court and W. Burleigh Street at the Holy Cross and
Wanderer's Rest cemeteries.
The existing physical characteristics, traffic control
measures, and traffic conditions and problems of
the four arterial street segments, as well as the
transportation systems management actions recommended to abate the congestion problems on the
four segments, are discussed separately for each
segment in the following sections.

W. Appleton Avenue (USH 41) fromN. 76th Street
(STH 181) to W. Lisbon Avenue: One of the four

arterial street segments proceeding from the terminus of the Stadium Freeway-North (USH 41)
"stub end" identified as having sufficiently severe
traffic problems to warrant investigation of shortrange improvements is W. Appleton Avenue
(USH 41) from N. 76th Street (STH 181) to its
intersection with W. Lisbon Avenue, a distance of
about 2.2 miles, as shown on Map 118.

Physical Characteristics: There are no physical
roadway restrictions between intersections along
the length of this segment of W. Appleton Avenue.
Between N. 76th Street and W. Burleigh Street,
this section of W. Appleton Avenue is divided by
a median ranging in width from 21 to 24 feet. The
curb-to-curb pavement widths of the dual roadways on this section of W. Appleton Avenue range

Map 118
DETAIL OF THE PROBLEM SEGMENT OF W. APPLETON AVENUE (USH 41)TRAFFIC SIGNAL JURISDICTION AND SUBSYSTEM ALIGNMENT
LEGEND
SIGNAL JURISDICTION

clrr

OF MILWAUKEE

smrE

OF WISCONSIN

SIOHAL SUQSISTEH aSSOCIATED N t T U TRaFFIC CONTROL
D E V I C E S LOCATED ON 1.APPLETON AVENUE (US* 41)
lWCLUOE0 AS PART OF T*E TOTAL VR001ESS10N SYSTEM
ALONO T H C CORRIDOR

Shown on this map is one of the four arterial street segments proceeding from the terminus of the Stadium Freeway-North (USH 411 "stub
end" identified as having sufficiently severe existing traffic problems t o warrant investigation of short-range improvemenll-W. Appleton
Avenue (USH 411 from N. 76th Street (STH 181) t o its intersection with W. Lisbon Avenue, a distance of about 2.2 miles. This map also
shows the location and iurisdiction of each of the seven traffic signals along this arterial segment, including the relationship o f there signals
t o the other interconnected progressive rignsl subsystems which are located within approximately onehalf mile of W. Appleton Avenue and are
directly affected by the timing plans of the traffic signals on W. Appleton Avenue.

Source: Milwaukee County, Citv of Milwaukee, and SEWRPC.

from 36 to 38 feet, adequate to provide two lanes
for moving traffic in each direction with parking
permitted, with the exception of the northwestbound roadway at the intersection of W. Appleton
Avenue and W. Burleigh Street which is 28 feet in
width, adequate to provide two lanes for moving
traffic in each direction with parking prohibited.
Between W. Burleigh Street and W. Lisbon Avenue,
W. Appleton Avenue is not median divided and has
a curb-to-curb width of between 50 and 52 feet,
adequate to provide two lanes for moving traffic
in each direction with parking prohibited. Parking
is currently permitted along most of this segment
of W. Appleton Avenue, with parking being prohibited only between W. Chambers Street and
N. 61st Street and between N. 57th Street and
W. Lisbon Avenue.

lane on the southeast-bound approach at the intersection of W. Appleton Avenue and W. Burleigh
Street are provided by pavement marking rather
than by channelization. On-street parking restrictions at each of the signalized intersection
approaches along this segment of W. Appleton
Avenue are also indicated in Table 81.

Traffic Control Measures: The timing plan for each
of the seven traffic signals along W. Appleton
Avenue between N. 76th Street and W. Lisbon
Avenue is shown in Table 82. Map 118 shows the
location and jurisdiction of each of these signals
and their relationship to the other interconnected
progressive signal subsystems which are located
within approximately one-half mile of W. Appleton
Avenue and are directly affected by the timing
plans of the traffic signals on W. Appleton Avenue.
Six of the traffic signals are located at the intersections of W. Appleton Avenue with other arterial
streets, and one is located at the intersection of
W. Appleton Avenue with a nonarterial street,
W. Nash Street. Stop signs are located at all other
approaches collector or local street crossings of
this segment of W. Appleton Avenue. The segment
of W. Appleton Avenue from N. 76th Street to
W. Burleigh Street is posted for a 35-mile-per-hour
(mph) speed limit, and a 30-mph speed limit is
posted for the segment from W. Burleigh Street to
W. Lisbon Avenue.

As shown in Table 81, the problem segment of
W. Appleton Avenue has seven signalized intersections, at which the W. Appleton Avenue approaches
range in width from 24 to 38 feet. Three of the
southeast-bound and three of the northwest-bound
approaches to these seven intersections provide
separate lanes for the exclusive use of left-turning
vehicles; and three of the southeast-bound and two
of the northwest-bound approaches provide separate lanes for the exclusive use of right-turning
vehicles. The exclusive left-turn lane on the northwest-bound approach and the exclusive right-turn

Table 81
ROADWAY APPROACH WIDTHS, THE PROVISION OF EXCLUSIVE TURNING
LANES, A N D ON-STREET PARKING RESTRICTIONS A T SIGNALIZED INTERSECTIONS
ALONG THE PROBLEM SEGMENT OF W. APPLETON AVENUE (USH 41
Roadway Approach Width lfeetl

W. Lirbon Avenue
Intersection
A~pleton
Avenue and N 76th Street ISTH 1811 . .
Appleton Avenue and W Capitol Drtve ISTH 1901 .
Appleton Avenue and W. Narh Street. . . . . . .
Appleton Avenue and W Burleigh Street. . . . .
W. Appleton Avenue and N. 60th Street. . . . . . . . .
W. Appleton Avenue and W. Center Street. . . . . . .
W . Appleton Avenue and W. Ltrban Avenue . . . . .

W.
W.
W.
W.

Southeast-bound
36 MR
36 MLR
36 M L
38 MLR'
25
24
25

P
P
NP
NPAM
P
P
FS

Northwest-bound
36 MR
36 MLR
36 M L
31
25
24
NIA

P
P
P
NSPM
P
NS
N/A

NOTE M = median provided.
L = e~clusiveleft-turn lane provbded.
R = exclusive right-turn lane provided (does not lnslude minor right-turn channelizat~onrl.
P = parking permitted on near- and far-ride approaches durhng morneng and evening peak hours.
NP = parking Prohibited on near- and far.ride approaches durtng mornlng and evening peak hours.
NPAM =park#ngprohlblted on near-and far-side approaches during morning peak hour.
NPPM =parking prohlbited on near- and far-ride approaches durtng evenbng peak hour.
FS =parking prohlbited on far-rode approach during morning and evening peak hourr.
FSAM =park#ngprohkblted on far-ride approach during morning peak hour
FSPM = parkbng Prohibited on far-rode approach durtng evening peak hour
NS = parking prohlbited on near-ride approach durmg marnbng and evening peak hourr.
NSAM = parking prohbbotedon near-ride approach during marntng peak hour.
NSPM = parklog prohtbited on near-stde approach during evening peak hour.
NIA =data not available.
a ~ z ~ l ~ rum
s ~ vlane
e rneluded as part of roadway approach and idenrifted woth pavement markings

Source. SEWRPC.

Northbound
36 M L P
..
..
..
..

-24

--

..

--

NPPM

..-

Southbound
36 M L
..

..

-24

--

-.

NS
..
..

--

NPAM

---

Eastbound

-36 MLR
3OML
30 M
..
25
..

..
NP
P
P

..
P

..

Southeast-bound

Westbound

..

..

36 MLR
30ML
32 M
..

NPPM
P
NPPM
..

25
..

P

-

..

..

W. Lisbon Avenue
Northwert.bound

..
..

--

..

..

..

..

--

--

..
..

..
..

..
..
..

25

NPAM

22

..
..
..
..
..
..
NPPM

Table 82
EXISTING TRAFFIC SIGNAL OPERATION ALONG THE PROBLEM SEGMENT OF W. APPLETON AVENUE (USH 41)
Phase

Intersection (time in seconds)
N. 76th Street (STH 181)

W. Appleton Avenue
Green. . . . . . .
Yellow
Red. . . . . . . .
Green Arrow. . .
Yellow Arrow . .

32.4
4.5
53.1
..
-.

34.2
4.5
51.3
7.2a
3.6

Total Cycle

90.0

90.0

W. Appleton Avenue

W. Capitol Drive (STH 1901

38.7
4.5
46.8

38.7
4.5
46.8

90.0

90.0

W. Appleton Avenue

W. Nash Street

57.6
3.6
28.8

21.6
3.6
64.8

90.0

90.0

W. Appleton Avenue

W. Burleigh Street

......

Green. .
Yellow.
Red. . .

.....
.....
.....

Total Cycle

Green.
Yellow
Red . .

......
......
......

Total cycleb

Morning
Southeast-bound

Evening

Northwest-bound

Southeast-bound

39.6
3.6
46.8
9.0'
3.6

39.6
3.6
46.8
..
..

90.0

90.0

Green. . . . . . .
Yellow . . . . . .
Red. . . . . . . .
Green Arrow. . .
Yellow Arrow. .

39.6
3.6
46.8
9.0'
3.6

27.0
3.6
59.4
.-

--

27.0
3.6
59.4
...

Total Cycle

90.0

90.0

90.0

Northwest-bound

N. 60th Street

W. Appleton Avenue
Southbound

Northbound

29.7
3.6
55.8
.
.90.0

Green. . . . . . .
Yellow . . . . . .
Red . . . . . . . .
Green Arrow. . .
Yellow Arrow.

37.8
3.6
48.6
-.

--

40.5
3.6
45.0
8.1'
2.7

Total cycleb

90.0

90.0

.

W. Appleton Avenue

-

W. Center Street

Southeast-bound

Northwest-bound

Green. . . . . . .
Yellow . . . . . .
Red. . . . . . . .
Green Arrow.
Yellow Arrow .

50.4
3.6
36.0

38.7
3.6
47.7
..

28.8
3.6
57.6

--

..
.-

Total Cycle

90.0

90.0

90.0

..
.

9.0~

..

Existing Traffic Conditions and Problems: Current
w
u
m
e
s are
shown for all approaches to the seven signalized intersections along the problem segment
of .W.Appleton Avenue in Figures 22 and 23. The

locations along W. Appleton Avenue from N. 76th
Street to W. Lisbon Avenue where traffic management actions are to be considered as a means of
reducing congestion and improving operating conditions were identified by comparing morning and

Table 82 (continued)
Phase

Intersection (time in seconds)

W . Lisbon Avenue

W . Appleton Avenue

. . ..

..
..
..
..

Total cycleb

37.8
3.6
48.6

44.1
3.6
42.3

-.
..

..

90.0

90.0

Westbound

Westbound

Eastbound

35.1
3.6
51.3
90.0~

41.4
3.6
45.0

-.

.-

..
..

41.4
3.6
45.0
90.0~

90.0

90.0

90.0

90.0

Eastbound
Green. . .
Yellow . . . .
Red . . . . . .
Green Arrow.
Yellow Arrow

Evening

Morning

Evening

Morning

35.1
3.6
51.3

-.

--

'Lagging left-turn arrow.
b~ignaltiming sequence on one or more approaches to this intersection is subject to change by pedestrian-actuated control.
'Leading left-turn arrow concurrent with through green phase.
d~eadingsouthbound through green arrow concurrent with through green phase.
e ~ o tinuous
n
right turn except when signal control is actuated by a pedestrian.
Source: Milwaukee County, City of Milwaukee, and SEWRPC,

evening traffic volumes for each approach to the
seven controlled intersections to the maximum
hourly capacity of each approach. The major operating characteristics affecting the maximum hourly
roadway capacity of intersection approaches to
W. Appleton Avenue, including the percentage of
left- and right-turning vehicles and the percentage
of trucks or buses in the peak-hour traffic stream,
are summarized in Table 83.
Based upon the ratios of existing morning and
evening peak-hour traffic volumes and the maximum traffic-carrying capacities of each intersection approach along this segment of W. Appleton
Avenue, those vehicular traffic movements currently experiencing traffic congestion-that is,
operating at level-of-service D or E--were identified
and are shown in Figures 22 and 23. Six congested
traffic movements were found to occur along this
segment of W. Appleton Avenue during the morning peak hour, and eight were found to occur
during the evening peak hour.

Alternative and Recommended Trans~ortationSVStems Management Actions: The six morning and
eight evening peak-hour traffic congestion problems identified along W.
are
associated with the following six intersections:
N. 76th Street (STH 181), W. Capitol Drive (STH
190), W. Burleigh Street, N. 60th Street, W. Center
Street, and W. Lisbon Avenue.
z.

leton- on-

venue

Table 84 provides a summary of the specific
congestion problems found at each intersection,
the alternative actions considered for the alleviation of these problems, the associated costs, and
the recommended actions. Table 85 summarizes
the changes in traffic signal timing recommended
for problem intersections along this segment of
W. Appleton Avenue. A total of 1 2 new actions
are recommended to be implemented at the six
problem intersections at a capital cost of approximately $60,200, in 1980 dollai-s.~

This cost o f short-range improvement o f W. Appleton Avenue does not include the cost o f the
improvements recommended at the intersection
o f W. Appleton Avenue with N. 76th Street
(STH 181). The improvement o f this intersection,
and the attendant cost, was considered in this
chapter in the analysis o f N. 76th Street from
W. Harwood Avenue to W. Bradley Road. At the
intersection o f W. Appleton Avenue and N. 76th
Street, it was recommended that the trafficsignals
be retimed and that a separate red indication for
pedestrian crossing protection be added in addition to a new traffic controller, and that a southto-southeast-bound left-turn lane be reconstructed
to a double left-turn lane, and that a north-tonorthwest-bound left-turn lane be lengthened. The
capital cost o f improvement o f this intersection
was estimated at $42,000.

EXISTING TRAFFIC VOLUMES ALONG THE PROBLEM SEGMENT OF
W. APPLETON AVENUE (USH 41) DURING THE MORNING PEAK HOUR'

'MORNINCISEAK-HOUR
YOLUMEIIHOWN
IIIPREEENITHE FOUII
UlGHEIT CONSECYTlVl
ISMINUTI T l M l P1119DJ.
AND DO NOTNECESSARILY
R E s l l l r l N T T Y E SAMEONE.
HOUR TIMEPERIODON ALL
lNTlRSLCTiONAPPR04CHEB.

Source: SEWRPC.

As indicated in Table 84, the prohibition of
on-street parking is the only action considered
necessary to abate the congestion problems at two
of the six problem intersections-the intersections
of W. Appleton Avenue with W. Center Street and
with W. Lisbon Avenue. The capital cost associated
with the removal of on-street parking at these two
intersections is estimated at $400 at the intersection of W. Appleton Avenue with W. Center Street,
and at $200 at the intersection of W. Appleton
Avenue with W. Lisbon Avenue.

The addition of separate signal phasing, in addition to a new traffic controller, is the only action
considered necessary to abate the congestion problems at another of the six problem intersectionthe intersection of W. Appleton Avenue and
W. Capitol Drive. The capital cost of improving
this intersection is estimated at $16,000.
To abate the congestion problems at the intersection of W. Appleton Avenue and W. Burleigh
Street, the retiming of the existing signal plan at

EXISTING TRAFFIC VOLUMES ALONG THE PROBLEM SEGMENT OF
W. APPLETON AVENUE (USH 41) DURING THE EVENING PEAK HOUR'
LEOEND
TRAFFIC WLUHE

SYWUIOPUXHOUR
YeLUUIWOWN
R I P R I I N T W L POUR
HbGC.HE8TCONSEFUTIVI
ISMINUIETIMEIERIOW
AND DONOINLCEPLRILY
REPRISEMTMESAMlONEHOUR 78MEPSRIODOWALL
INTERDICTION APPROACHES.

Sourn: SEWRPC.

minimal cost, a change in signal phasing at an estimated cost of $1,000, and the prohibition of
on-street parking at an estimated cost of $200 is
required. The total cost of the improvements at
thii intersection ia estimated at $1,200.
The remaining intersection which exhibited congestion problems-the intersection of W. Appleton
Avenue and N. 60th Street--requires some turnlane construction. In order to provide sufficient
turn-lane storage capacity at this intersection, the

left-tum lane on the southbound approach should
be lengthened at an estimated cost of $30,000.In
order to accommodate this lengthening, it will be
necessary to widen the entire southbound approach
to this intersection by reconstructing the existing
right lane, moving the associated curb line outward
10 to 12 feet within the e x ~ t i n gright-of-way. To
abate all but one congested movement at thii
intersection, it will be necessary to retime the
existing signal plan at minimal cost, and to prohibit
on-street parking at an estimated cost of $400.

Table 83
PERCENTAGE RIGHT A N D LEFT TURNS A N D PERCENTAGE TRUCKS A N D BUSES I N THE
TRAFFIC STREAM DURING THE MORNING A N D EVENING PEAK HOURS A T SIGNALIZED
INTERSECTIONS ALONG THE PROBLEM SEGMENT OF W. APPLETON AVENUE (USH 41)
Evening Peak Hour

Morning Peak Hour
Turns

1 ntersection
W. Appleton Avenue and
N. 76th Street (STH 181)

W. Appleton Avenue and
W. Capitol Drive
(STH 190)

W. Appleton Avenue and
W. Nash Street

W. Appleton Avenue and
W. Burleigh Street

W. Appleton Avenue and
N. 60th Street

W. Appleton Avenue and
W. Center Street

W. Appleton Avenue and
W. Lisbon Avenue

Approach
Direction

Percent
Right

Percent
Left

--

Percent
Trucks
and
Buses

Turns
Percent
Right

1

1
1
1
1

4
2
4
5

3
6
10
17

11
20
2
4

1
1
4
2

6
1
3
63

4
2
1
2

4
7
30
11

5
3
27
30

1
1

1
3
4
8

1
10
5
1

5
5
5
5

8
16
2

25
7

---

--

1
54

6
2
2
3

15
5
2
2

1
25

3
11
1
1

7
1
4
6

1

99

69

1

2
1
7

36
12
1
1

1
11
45

4
2
4
2

39
31

Northwest-bound
Southeast-bound
Eastbound
Westbound

4
1
8
14

16
15
1
5

Northwest-bound
Southeast-bound
Eastbound
Westbound

6
1
38
6

Northwest-bound
Southeast-bound
Eastbound
Westbound
Northwest-bound
Southeast-bound
Northbound
Southbound

Southeast-bound
Eastbound
Westbound

-3
24
27

Northwest-bound
Southeast-bound
Northbound
Southbound

Northwest-bound
Southeast-bound
Eastbound
Westbound

Percent
Left

Percent
Trucks
and
Buses

--

1

--

--

--

--

--

-1

3
13

--

5
5
5

7

5

1
4
22
30

5
5

1
3
23

2
16
3
1

2
3
6
4

1
1
65

98
1
1

1
4
1

--

5
5

-

Source: SEWRPC.

Also, in order to provide adequate pedestrian crossing time at this intersection, a new pedestrianactuated signal sequence will be required, in addition to a new traffic controller, at an estimated
capital cost of $12,000. These two actions would
abate the following congestion problems at this
intersection: the congested left-turn, right-turn, and
through movements from the southeast-bound
approach during the morning peak hour; and the
congested left-turn and through movements from
the northwest-bound approach during the evening
peak hour. Although, as stated earlier, the length-

ening of the exclusive south-to-southeast-bound
left-turn lane would provide sufficient vehicle storage capacity during the morning and evening peak
hours on the southeast-bound approach, the congestion affecting the south-toaoutheast-bound left
turn during the morning peak hour cannot be
abated at this intersection without the construction of a double left-turn lane on the southbound
approach. Because an accident potential would be
created by the construction of a double left-turn
lane at this intersection, this alternative would
require an exclusive south-to-southeast-boundleft-

Table 84
SUMMARY OF ALTERNATIVE AND RECOMMENDED 'TRANSPORTATION SYSTEMS
MANAGEMENT ACTIONS TO ABATE THE TRAFFIC CONGESTION PROBLEMS
ON THE PROBLEM SEGMENT OF W. APPLETON AVENUE (USH 41)

Location

W. Appleton Avenue and
N. 76th Street
(STH 1811

Problem
Congested north-to-northwest-bound
left-turn movement during the
evening peak hour (215 vehicles per
hour at level-of-service El, congested
south-to-southeast-bound left-turn
movement during the morning and
evening peak hours (350 and 233
vehicles per hour, respectively, at
level-of-service E l

Alternative and Recommended
Transportation Systems
Management Actions
Recommended Action
Refer t o analysis of N. 76th Street
from W. Harwood Avenue t o
W. Bradley Road

Capital Cost of
Recommended
Action

Total Capital
Cost per
Intersection

Cost not
included

Cost n o t
included

$16,000

$1 6,000

Insufficient north-to-northwest-bound
left-turn-lane storage capacity during
the evening peak hour

W. Appleton Avenue and
W. Capitol Drive
(STH 190)

Congested northwest-to-westbound and
southeast-to-eastbound left-turn
movements during the evening peak
hour (131 and 135 vehicles per hour,
respectively, at level-of-service E)

Recommended Action
A d d traffic-actuated, 7.2-second.
northwest-to-westbound and
southeast-toeastbound leading
left-turn arrows during the evening
peak hour, making necessary signal
changes at other approaches
Alternative Action
Retime 90-second cycle so that all
vehicles can negotiate northwestto-westbound and southeast-toeastbound left turns on through
green time
(Not recommended because the
existing 90-second cycle could
not provide sufficient green time
t o accommodate all traffic movements during the evening peak hour)

W. Appleton Avenue and
W. Burleigh Street

\

Congested through movement f r o m
southeast-bound approach during the
morning and evening peak hours
(1,044 and 550 vehicles per hour at
levels-of-service D and E, respectively)
and congested northwest-bound rightturn and through movements from
northwest-bound approach during
the evening peak hour (1,153 vehicles
per hour a t level-of-service D)

Recommended Actions
Retime 90-second cycle t o increase
southeast- and northwest-bound
green time from 39.6 to 47.7
seconds during the evening peak
hour, and increase southeastbound green time from 39.6 t o
43.2 seconds during the morning
peak hour, making necessary
signal changes at other approches
Remove existing 9.0-second northwestt o westbound left-turn arrow from
signal sequence during the evening
peak hour

$ 1,000

Prohibit on-street parking on northwest-bound far-side approach
during evening peak hour

$

200

$ 1.200

Table 84 (continued)

Location

W. Appleton Avenue and
N. 60th Street

Problem
Congested left-turn, right-turn, and
through movements from southeastbound approach during the morning
peak hour (1,158 vehicles per hour at
level-of-service E l and congested leftturn and through movements from
northwest-bound approach during the
evening peak hour (1,052 vehicles per
hour at level-of-service E l
Insufficient south-to-southeast-bound
left-turn-lane storage capacity during
the morning and evening peak hours

W. Appleton Avenue and
W. Center Street

Alternative and Recommended
Transportation Systems
Management Actions

Capital Cost of
Recommended
Action

Recommended Actions
Retime 90-second cycle t o increase
southeast- and northwest-bound
green time from 37.8 to 39.6 seconds
and increase south-to-southeastbound left-turn arrow from 8.1 to
12.6 seconds, making necessary
signal changes at other approches

Total Capital
Cost per
Intersection

--

Add pedestrian-actuated signal
sequence t o provide adequate
pedestrian crossing time on
W. Appleton Avenue

$12.000

Prohibit on-street parking on southeast
bound near-side approach during
the morning peak hour and on farside northwest-bound approach
during the evening peak hour

$

Reconstruct right lane of southbound
approach t o extend divided roadway cross-sectionfarther north of
intersection t o allow for an increase
in storage length on the south-tosoutheast-bound left-turn lane of
from 132 t o 250 feet

$30.000

400

$42,400

Congested south-to-southeaot-bound
left turn during the morning peak
hour (282 vehicles per hour at
level-of-service E l

NOTE: A double left-turn lane on the southbound approach, necessary to
abate this congestion problem, cannot be constructed owing to
accident potential, and to required signal timing revisions t o
accommodate operation of a double left turn, and was therefore not recommended

Congested left-turn and through movements from southeast-bound and
northwest-bound approaches during
the morning and evening peak hours,
respectively (1,227 vehicles per hour
at level-of-serviceE during the morning
peak hour and 1,064 vehicles per hour
at level-of-service E during the evening
peak hour)

Recommended Action
Prohibit on-street parking on the
southeast-bound approach during
the morning peak hour and on the
northwest-bound approach during
the evening peak hour

$

400

$

400

$

200

$

200

Alternative Action
Retime 90-second cycle, taking green
time from W. Center Street and
allotting i t to W. Appleton Avenue
in order to alleviate congested
movements
(Not recommended. as adequate
green time cannot be allotted t o
alleviate southeast-to-northwestbound congestion)

W. Appleton Avenue and
W. Lisbon Avenue

Congested left-turn movement on southbound approach during the morning
peak hour (1,044 vehicles per hour at
level-of-serviceD)

Recommended Action
Prohibit on-street parking on nearside
of southbound approach during the
morning peak hour
Alternative Action
Retime existing 90-second cycle, taking
green time from southeast-bound
W. Lisbon Avenue and allotting i t
t o W. Appleton Avenue in order to
alleviate congested movement
(Not recommended, as adequate
green time cannot be allotted t o
alleviate southbound congestion)

Total
Source: SEWRPC.

$60,200

Table 85
RECOMMENDED TRAFFIC SIGNAL OPERATION ALONG THE
PROBLEM SEGMENT OF W. APPLETON AVENUE (USH 41)
Phase

Intersection (time in seconds)

1

W. Appleton Avenue

I

N. 76th Street (STH 181)

I

Northbound

I

Southbound

I

90.0

I

90.0

Green. . . . . . . . . . .
Yellow . . . . . . . . . .
Red. . . . . . . . . . . .
Green Arrow. . . . . . .
Yellow Arrow.
Red-Turn Indication . .

.....

1

I
I

Total Cycle

W. Appleton Avenue

Evening

Morning

W. Capitol Drive (STH 190)

I
I

Evening

Morning
I

I

I

..........
..........
...........
......

Green.
Yellow
Red.
Green Arrow.
Yellow Arrow.

I
I

90.0

.....

Total Cycle

90.0

90.0

90.0

90.0

W. Nash Street

W. Appleton Avenue
I

Green.
Yellow
Red. .

..........
..........
..........

Total cycleC

W. Burleigh Street

W. Appleton Avenue
Morning
Southeast-bound

..........

Green.
Yellow . . . . . . . . . .
Red. . . . . . . . . . . .
Green Arrow. . . . . . .
Yellow Arrow. . . . . .
Total Cycle

Evening

Morning

Evening

36.0
3.6
50.4

31.5
3.6
54.8

Northwest-bound

43.2
3.6
43.2
9.0d
3.6

30.6
3.6
55.8

90.0

90.0

47.7
3.6
38.7

---

--

---

---

--

90.0

90.0

90.0

N. 60th Street

W. Appleton Avenue

Northbound

I

Southbound

Green. . . . . . . . . . .
Yellow . . . . . . . . . .
Red. . . . . . . . . . . .
Green Arrow. . . . . . .
Yellow Arrow. . . . . .
Total cycleC
I
W. Center Street

W. Appleton Avenue
Southeast-bound
Green. . . . . . . . . . .
Yellow . . . . . . . . . .
Red. . . . . . . . . . . .
Green Arrow. . . . . . .
Yellow Arrow. . . . . .

I

Total Cycle

Northwest-bound

I

1

90.0

90.0

I

90.0

305

Table 85 (continued)
--

Phase

-

Intersection (time in aecondd
W. Lisbon Avenue

W. Appleton Avenue
Morning

..........
..........
...........
......
.....

Green.
Yellow
Red.
Green Arrow.
Yellow Arrow.

Total CycleC

44.1
3.6
42.3

..
..

90.0
-

Evening

Evening

Morning

37.8
3.6
48.6

..
..

Eastbound

I Weabound I

35.1
3h
61.3

35.1
3.6
51.3

..
..

90.0

90.0

-

-

Eastbound
41.4
3.6
45.0

90.0'

..

..
..

90.0

90.0

1 Westbound
41.4
3.6
45.0f
90.0

..

90.0

--

a~essing
left-turn arrow.
b~eadingleft-turn arrow.
CSignaltimlngsequence on one or mom approaches m this intersection is wbject to change b y pedestrian-actuatedcontroI.
d~eadingleft.turn arrow concurrent with through green phase.
'Leading southbound through green arrow concurrent with through green phase.
f~ontinuousright turn except when signal control Is actuated by apedestrian.
Source: SEWRPC.

Map 119
DETAIL OF THE PROBLEM SEGMENT OF W. LISBON AVENUETRAFFIC SIGNAL JURISDICTION AND SUBSYSTEM ALIGNMENT
LEGEND
SIGNAL JURISDICTION
clrv

OF MILWAUKEE

810NAL SU8818TEH ASSOCIATED WITH TRAFFIC CONTROL
DEVICES LOCATED ON W.LlSBON AVENUE lNCLVOE0 AS
PART OF THE TOTAL PROORESSION SYSTEM ALONO
THE C O R R I D O R

Shown on this map i s another of the four arterial street segments proceeding from the terminus of the Stadium Freeway-North IUSH 41)
"stdb end" whlch were identified as having sufficiently severe existing traffic problems to warrant investigation of ahort.range imorowmentsW. L i m n Avenue from N. 60th Street to W. Walnut Street. a distance 01 2.5 miles. This map also shows the location and jurisdiction of eacn
of the 12 traffic signals along this arterial segment, including the relationship of each of the= signals t o the other interconnected progressive
signal subsystems which are located within approximately onehalf mile of W. Lisbon Avenue and a n directly affected by the traffic timing
plans of the traffic signals on W. Lisbon Avenue.
Source: Milwaukee County, City of Milwaukee, and SEWRPC.

turn green arrow allowing this movement, in addition to an exclusive red arrow specifically prohibiting this turning movement during all other traffic
movements. As the allotment of sufficient time for
this exclusive left-turn green arrow would cause
other intersection approaches to be congested,
the construction of such a double left-turn lane
is not recommended.
In addition, the existing offsets between the traffic
signal timing plans of the seven signalized intersections along this segment of W. Appleton Avenue
should be reviewed by the implementing agency
and altered as necessary to accommodate the recommended transportation systems management
actions and to assure efficient signal progression.
Efficient progression is intended to yield increased
average vehicle operating speeds and reduced vehicular delay at the signalized intersections along this
segment of W. Appleton Avenue by permitting traffic to travel along the arterial segment with a minimum number of stops at traffic signals.
W. Lisbon Avenue from N. 60th Street to W. Walnut Street: Another of the four arterial street segments proceeding from the terminus of the Stadium
Freeway-North (USH 41) "stub end" which were
identified as having sufficiently severe existing
traffic problems to warranbinvestigation of shortrange traffic management improvements is, as
shown on Map 119, W. Lisbon Avenue from
N. 60th Street to W. Walnut Street, a distance
of about 2.5 miles.

Physical Characteristics: There are no physical
roadway restrictions between intersections along
the length of this segment of W. Lisbon
With the exception of that segment of W. Lisbon
Avenue between N. Sherman Boulevard and
a point west of N. 41st Street, which is channelized, W. Lisbon Avenue between N. 60th Street
and N. 41st Street is not median divided, and has
a curb-to-curb width of between 50 and 54 feet,
adequate to provide two lanes for moving traffic
in each direction with parking prohibited. The
curb-to-curb widths of the dual roadways at
N. 42nd Street and N. 41st Street are 36 feet and
28 feet, adequate to provide three and two lanes,
respectively, for moving traffic with parking prohibited. With the exception of the channelized
intersections of N. 40th Street and N. 39th Street,
W. Lisbon Avenue is not median divided between
N. 41st Street and N. 39th Street and has a curbto-curb width of 62 feet, adequate to provide two
lanes for moving traffic in each direction with parking permitted. The widths of the dual roadways

venue:

at the intersections of N. 40th Street and N. 39th
Street are 28 and 24 feet, respectively, adequate to
provide two lanes for moving traffic in each direction with parking prohibited. With the exception
of the channelized intersections of N. 37th Street
and N. 36th Street, W. Lisbon Avenue between
N. 39th Street and N. 30th Street also is not
median divided and has a curb-to-curb width of
between 50 and 51 feet, adequate to provide two
lanes for moving traffic in each direction with
parking prohibited. The curb-to-curb widths of
the dual roadways at the intersections of N. 37th
Street and N. 36th Street are each 23 feet, adequate to provide two lanes for moving traffic in
each direction with parking prohibited. Between
N. 30th Street and W. Walnut Street, this segment
of W. Lisbon Avenue is divided by a median ranging in width from 4 to 26 feet, and the curb-tocurb widths of the dual roadways are 36 feet,
adequate to provide two lanes for moving traffic in
each direction with parking permitted. Parking is
currently permitted along most of this segment of
W. Lisbon Avenue, with parking being prohibited
only between W. Wright Street and N. 53rd Street,
between W. Meinecke Street and N. 50th Street,
and between W. North Avenue and N. 47th Street.
As shown in Table 86, this problem segment of
W. Lisbon Avenue has 1 2 signalized intersections,
at which tne W. Lisbon Avenue approaches range
in width from 21 to 36 feet. Two of the southeastbound and two of the northwest-bound approaches
to these 12 intersections provide separate lanes for
the exclusive use of left-turning vehicles, and two
of the southeast-bound and one of the northwestbound approaches provide separate lanes for the
exclusive use of right-turning vehicles. The exclusive right-turn lane at the intersection of W. Lisbon
Avenue and N. Sherman Boulevard is provided by
regulatory pavement marking rather than by channelization. On-street parking restrictions at each of
the signalized intersection approaches along this
segment of W. Lisbon Avenue are also indicated in
Table 86.
Traffic Control Measures: The timing plans for
each of the 12 traffic signals along W. Lisbon
Avenue between N. 60th Street and W. Walnut
Street are shown in Table 87. Map 119 shows the
location and jurisdiction of each of these signals
and their relationship to the other interconnected
progressive signal subsystems which are located
within approximately one-half mile of W. Lisbon
Avenue and are directly affected by the timing
plans of the traffic signals on W. Lisbon Avenue.
Eight of the traffic signals are located at the

Table 86
ROADWAY APPROACH WIDTHS, THE PROVISION OF EXCLUSIVE TURNING LANES, AND ON-STREET PARKING
RESTRICTIONS A T SIGNALIZED INTERSECTIONS ALONG THE PROBLEM SEGMENT OF W. LISBON AVENUE
Roadway Approach Wldth Ifeet)

Interrect~on
W. Lisbon Avenue. W. Center Street.
and N. 60th Street. . . . . . . . . . . . . . . .
W. Llrbon Avenue and
W ApDleton Avenue IUSH 411 . . . . . . . .
W. Losbon Avenue and N. 55th Street . . . . . .
W. Lisbon Avenue and N. 5 l r t Street. . . . . . .
W. Lnrbon Avenue and W. North Avenue
...
W. Lisbon Avenue and N 46th Street . . . . .
W Lisbon Avenue and N . Sherman Boulevard .
W Lbrbon Avenueand N. 40th Street . . . . . .
W. Lctbon Avenue and N . 35th Street . . . . . .
W. Llrban Avenue and N. 33rd Street .
. .
W. Labon Avenueand N 27th Street . . . .
W. Lirban Avenue and W. Walnut Street . . .

Southeast-bound

NSPM

36

FSAM

21

25
25
25
24
25
25
32 R
25
25
36 MLR
36 M L

NPAM
NPAM
NPAM
NP
FS
NPAM
NP
P
P
P
P

NPPM
22
NSPM
25
NPPM
25
NP
27
NPPM
25
34 M R ~ NS
P
28
P
25
P
25
P
36 M L
P
36 M L

Southbound

Northbound

Northwert.bound

24

NPPM

24

NPAM

26

.
NP
NS

.
.
.

.22 L'
19

NP
P

22 L~
18

48b~a
34 MR'
26 M L ~
21

NP
NS
P
NPPM
FS
NS
P

N/A
28 ML
37b L~
25
15
25
17

--

18
22 M L
18

Eastbound

.

P

Westbound

24

. . . . . .
.
.
.
.
.
. . . . . .
-NP
22
22
. . . . . .
A
NPAM . . . . . . .
NP
.
.
.
NPAM..
. . . . .
P
.
.
.
.
.
.
NSPM
. . . . . . .
P
. . . . . . .

NS

.
.
.
NP
.
.
.

W. Appleton Avenue
(USH 41)
Southeast-bound

.
25

.

W Appleton Avenue
IUSH 41)
Northwest-bound

. . . .
FS

N/A

N/A

. . . .

. . . .

. . . .

. . . .

.
.

.

.

NOTE. M = median provided.
L = exslur8ve left-turn lane provided.
R = exclur8ve rlght-turn lane provided (doer not include minor r#ght.turn channelizatronrl.
P = parking permitted on near- and far-ride approaches during mornlng and evening peak hours.
NP = parking proh#b#ted
on near. and far-ride approaches during mornlng and evening peak hourr
N P A M = parklog prohibited on near- and far-rlde spproacher durlng mornlng peak hour.
NPPM =parking Prohoblted on near- and far-ride approaches durrng evening peak hour
FS = parkang prohlbited on far.ride approach durrng morning and evenlng peak hourr
FSAM = parking proh~bttedon far-ride approach during morntng peak hour.
FSPM = parking prohlbited on far-ride approach during evening peak hour.
NS =parking prohibited on near-ride approach durlng rnornlng and evenmg peak hourr.
N S A M =parking prohibited on near-ride approach durtng morning peak hour.
NSPM = parking proh~botedon near-stde approach during evenong peak hour.
N/A = data not available.
a~xcluriverurn lane included ar part of roadway width.
bOne-wdy street northbound.

Source: SEWRPC.

intersections of W. Lisbon Avenue with other
arterial streets, and four are located at the intersection of W. Lisbon Avenue with nonarterial
streets-specifically, N. 55th Street, N. 51st Street,
N. 33rd Street, and N. 24th Street. Stop signs are
located at all other approaches of collector or local
street crossings of this segment of W. Lisbon
Avenue. This entire segment of W. Lisbon Avenue
is posted for a 30-mile-per-hour speed limit.
Existing Traffic Conditions and Problems: Current
morning and evening peak-hour traffic volumes are
shown for all approaches to the 12 signalized
intersections along the problem segment of W. Lisbon Avenue in Figures 24 and 25. The locations
along W. Lisbon Avenue from N. 60th Street to
N. 24th Street where traffic management actions
are t o be considered as a means of reducing congestion and improving operating conditions were identified by comparing morning and evening traffic
volumes for each approach to the 1 2 controlled
intersections to the maximum hourly capacity of
each approach. The major operating characteristics
affecting the maximum hourly roadway capacity
of intersection approaches to W. Lisbon Avenue,

including the percentage of left- and right-turning
vehicles and the percentage of trucks or buses in
the peak-hour traffic stream, are summarized in
Table 88.
Based upon the ratios of existing morning and evening peak-hour traffic volumes and the maximum
traffic-carrying capacities of each intersection
approach along this segment of W. Lisbon Avenue,
those vehicular traffic movements currently experiencing traffic congestion-that is, operating at
a level-of-service D or E-were identified and are
shown in Figures 24 and 25. Five congested traffic
movements were found t o occur along this segment
of W. Lisbon Avenue during the morning peak
hour, and seven were found to occur during the
evening peak hour. That portion of the problem
segment of W. Lisbon Avenue between N. Sherman
Boulevard and W. Walnut Street was included in
this study at the request of the City of Milwaukee,
as it was identified as having high accident rates
and frequencies. In this regard, additional studies
of accident rates and frequencies will be necessary
to further identify and formulate recommendations t o alleviate traffic safety problems which may
exist on this segment.

Table 87
EXISTING TRAFFIC SIGNAL OPERATION ALONG THE PROBLEM SEGMENT OF W. LISBON AVENUE
-

Phase

Intersection (time i n seconds)
W. Lisbon Avenue

Green. .
Yellow .
Red . . .

.....
. . . ..
.....

Total Cycle

N. 60th Street

W. Center Street

29.7
3.6
56.7

23.4
3.6
63.0

20.7
3.6
65.7

90.0

90.0

90.0
W. Appleton Avenue (USH 41)

W. Lisbon Avenue
Morning

. ...

Green. . .
Yellow . . . .
Red . . . . . .
Green Arrow.
Yellow Arrow

..
..
..
..

Total cycleb

Evening

Morning

Evening

Eastbound

Westbound

Eastbound

Westbound

35.1
3.6
51.3

35.1
3.6
51.3
90.0~

41.4
3.6
45.0

---

44.1
3.6
42.3

--

---

37.8
3.6
48.6

--

41.4
3.6
45.0
90.0~

90.0

90.O

90.0

90.0

90.0

---

90.0

---

N. 55th Street

W. Lisbon Avenue

Evening

Morning

Northbound
Green. . . . .
Yellow . . . .
Red . . . . . .
Green Arrow.
Yellow Arrow

..
..
..
..

48.6
3.6
37.8

Total Cycle

20.7
3.6
65.7

--

30.6
3.6
55.8c
7.2
2.7

90.0

90.0

90.0

30.6
3.6
55.8

--

---

..

90.0

Morning

Evening

Morning

Evening

55.8
3.6
30.6

60.3
3.6
26.1

23.4
3.6
63.0

18.9
3.6
67.5

90.0

90.0

90.0

90.0

. . ... .
......
......

Total Cycle

Green.
Yellow
Red. .

W. Lisbon Avenue

W. North Avenue

47.7
4.5
37.8

21.6
3.6
64.8

90.O

90.0

......
......
......

Total Cycle

N. 46th Street

W. Lisbon Avenue
Eastbound

.. ...
..
. . . ..

Green.
.
Yellow . . . .
Red . . .
Green Arrow.
Yellow Arrow

Total Cycle

..
..

Westbound
Morning

Evening

18.9
3.6
67.5

40.5
3.6
45.9

-

---

35.1
3.6
51.3

90.0

90.0

90.0

90.0

Morning

Evening

44.1
3.6
42.3
21 .6d

38.7
3.6
47.7
16.2~

90.0

--

---

N. 51st Street

W. Lisbon Avenue

Green.
Yellow
Red . .

Southbound

---

---

Table 87 (continued)
Intersection (time in seconds)

Phase

N. Sherman Boulevard

W. Lisbon Avenue
Morning

Green. . . . .
Yellow . . . .
Red
Green Arrow.
Yellow Arrow

..
..
........
..
..

Total Cycle

Northbound

Southbound

---

47.7
3.6
38.7
25.2d
3.6

28.8
3.6
57.6

---

47.7
3.6
38.7
1 5.3d
3.6

90.0

90.0

90.O

90.0

Northbound

Eastbound

Westbound

Eastbound

31.5
3.6
54.9
--

31.5
3.6
54.9

31.5
3.6
54.9
13.5~
3.6

18.9
3.6
67.5

--

31.5
3.6
54.9
23.4e
3.6

90.0

90.0

90.0

90.0

Westbound

---

Evening

Morning

Evening

Southbound

N. 40th Street

W. Lisbon Avenue
Morning

Evening

Northbound

......
......

Green.
Yellow
Red. . . . . . .
Green Arrow. .
Yellow Arrow .
b
Total Cycle

.
.

.

19.8
3.6
36.6

36.9
3.6
49.5

---

---

60.0

90.0

Evening

Morning
Southbound

Northbound

16.8
3.6
39.6f
16.8

9.0
3.6
47.4
--

29.7
3.6
56.7
29.7f

9.0
3.6
77.4

--

---

60.0

90.0

60.0

90.0

--

--

N. 35th Street

W. Lisbon Avenue

Evening

Morning

Northbound

Southbound

--

33.6
3.6
22.8
7.2'
3.O

23.4
3.6
33.0
--

60.0

60.0

60.0

Morning

Evening

Northbound

Green.
Yellow . . . . . .
Red . . . . . . . .
Green Arrow. . .
Yellow Arrow . .

18.6
3.6
37.8

15.6
3.6
40.8

---

30.6
3.6
25.8
7.2'
3.O

20.4
3.6
36.0

Total Cycle

60.0

60.0

60.0

......

Green.
Yellow
Red . .

......
......
......

Total Cycle

Green.
Yellow
Red . .

......
......
......

Total Cycle

Green.
Yellow
Red . .

......
......
......

Total Cycleb

---

Southbound

--

W. Lisbon Avenue

N. 33rd Street

34.2
3.6
22.2

16.2
3.6
40.2

60.O

60.0

W. Lisbon Avenue

N. 27th Street

19.2
3.6
37.2

31.2
3.6
25.2

60.0

60.0

W. Lisbon Avenue

N. 24th Street

34.2
3.6
22.2

16.2
3.6
40.2

60.0

60.0

a~ontinuousright turn except when signal control is actuated by a pedestrian.
b~ignaltiming sequence on one or more approaches to this intersection is subject to chanp by pedestrian-actuatedcontrol.
'Leading left-turn arrow concurrent with through green phase.
d~aggingleft-turn arrow concurrent with through green phase.
e~eadingrigh t-turn arrow.
f~hroughgreen arrow concurrent with through green bulb indication.
Source: Milwaukee County, City of Milwaukee, and SEWRPC.
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Southbound

--

Figure 24
EXISTING TRAFFIC VOLUMES ALONG THE PROBLEM SEGMENT
OF W. LISBON AVENUE DURING THE MORNING PEAK HOUR=
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Figure 25
EXISTING TRAFFIC VOLUMES ALONG THE PROBLEM SEGMENT
OF W. LISBONAVENUE DURING THE EVENING PEAK HOUR=
LEOEND
TRAFFIC M L U M E

Source: SEWRPC.
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Table 88
PERCENTAGE RIGHT A N D LEFT TURNS AND PERCENTAGE TRUCKS A N D BUSES I N THE
TRAFFIC STREAM DURING THE MORNING AND EVENING PEAK HOLIRS A T SIGNALIZED
INTERSECTIONS ALONG THE PROBLEM SEGMENT OF W. LISBON AVENUE
Morning Peak Hour

W. Lisbon Avenue,
W. Center Street, and
N. 60th Street

1
L

L
I
i
I
I
I

F
1
I

li
I

II

Approach
Direction
Eastbound
Westbound
Southeast-bound
Northwest-bound
Northbound
Southbound

1
5
7
6

11
4
18
10
16
4

5
5
5
5
5
5

Percent
Right
4

--

1
7
2

1
65
1

1
1
98

4
I
1

2
8
5
1

22
4
1
5

57
19

2
1
1
1

66

5
5
5
5

2
13
13
5

2
1
20
58

5
5
5
5

-----

5
5
5
5

25
18

--

5
5
5
5

2

5
5
5

--

-1
99

W. Llsbon Avenue and
N. 55th Street

Southeast-bound
Northwest-bound
Northbound
Southbound

16
6
1
2

Southeast-bound
Northwest-bound
Northbound
Southbound

2
19
17
5

Eastbound
Westbound
Northwest-bound
Southeast-bound

51
8

W. Llsbon Avenue and
N. 46th Street

W. Lisbon Avenue and
N. Sherman Boulevard

Southeast-bound
Northwest-bound
Northbound
Southeast-bound
Northwest-bound
Northbound
Southbound

---10
1

-52

--44
36
1

---

-69

1
1

--

--

1

34

Southeast-bound
Northwest-bound
Northbound
Southbound

51

--

13
2

7
87
12

W. Lisbon Avenue and
N. 35th Street

Southeast-bound
Northwest-bound
Northbound
Southbound

9
17
6
4

W. Lisbon Avenue and
N. 33rd Street

Southeast-bound
Northwest-bound
Northbound
Southbound

W. Lisbon Avenue and
N. 27th Street

W. Lisbon Avenue and
N. 24th Street

W. Lisbon Avenue and
N. 40th Street

Source: SEWRPC.

5
1
1

Percent
Left

4
25

69
1

W. Llsbon Avenue and
W. North Avenue

Percent
Right

Percent
Trucks
and
Buses
5
5
5
5
5
5

Southeast-bound
Northwest-bound
Southbound

W. L~sbonAvenue and
N. 51st Street

Turns

11
3
23
12
18
4

W. Llsbon Avenue and
W. Appleton Avenue
(USH 41)

I
g

Percent
Left

Percent
Trucks
and
Buses

Turns
lntersectlon

Evening Peak Hour

--

---

---

----

--

12

4

--

--

92

6
13
4
4

2
49

2
1

5
13
14

5
5
5

6
3
1
4

--

--

1

21

47

--

--

8
15

3
92
4

--

4
15
8
9

4
16
10
8

20
12
7
6

5
6
12
7

6
3
5
8

2
7
41
4

1
2
15
65

3
16
1

7
5
31
13

3
5
13
38

5
3
1
1

Southeast-bound
Northwest-bound
Northbound
Southbound

20
16
12
4

3
21
15
6

2
9
6
4

21
10
16
10

14
16
16
6

6
3
7
6

Southeast-bound
Northwest-bound
Northbound
Southbound

2
3
41
29

3
12
16
16

3
7
2

4
4
33
35

7
5
28
18

5
3

--

--

--

--

6
2
4

--

2

313

Alternative and Recommended Transwortation
Systems Management Actions: The five morning
and seven evening peak-hour traffic congestion
problems identified along W. Lisbon Avenue are
associated with the following six intersections:
W. Appleton Avenue (STH 145), N. 55th Street,
N. 51st Street, W. North Avenue, N. 46th Street,
and N. 35th Street.
Table 89 provides a summary of the specific congestion problems found at each intersection, the
alternative actions considered for the alleviation
of these problems, the associated costs, and the
recommended actions. Table 90 summarizes the
changes in traffic signal timing recommended
for problem intersections along this segment of
W. Lisbon Avenue. A total of five actions are
recommended to be implemented at the six problem intersections at a capital cost of approximately
$200, in 1980 dollars.*

8The costs o f short-range improvements to solve
the congestion problem at the intersection o f
W. Lisbon Avenue and W. Appleton Avenue are
not included in the total cost o f short-range
improvements of W. Lisbon Avenue. This is because
the improvement of this intersection, and the
attendant cost, was considered in this chapter in
the analysis of the problem segment o f W. Appleton Avenue from N. 76th Street to W. Lisbon
Avenue. At the intersection o f W. Lisbon Avenue
and W. Appleton Avenue it was recommended that
on-street parking be prohibited on the southbound
approach during the morning peak hour, at an
estimated capital cost o f $200. The costs o f shortrange improvements at the two intersections not
displaying congestion problems along W. Lisbon
Avenue-W. Lisbon Avenue at N. Sherman Boulevard and W. Lisbon Avenue at N. 27th Street-are
also not included in the costs o f short-range
improvements o f W. Lisbon Avenue. The improvement o f these intersections, and the attendant cost,
was considered in this chapter in the analysis o f
the problem segments o f N. Sherman Boulevard
from W. Lisbon Avenue to W. Silver Spring Drive
and N. 27th Street from the East-West Freeway
(IH 94) to N. Teutonia Avenue. At the intersection
o f W. Lisbon Avenue and N. Sherman Boulevard,
it was recommended that the storage length o f the
southbound double left-turn lane be increased at
an estimated capital cost o f $20,000; and at the
intersection o f W. Lisbon Avenue and N. 27th
Street, it was recommended that the storage length
o f the northbound left-turn lane be increased at an
estimated capital cost o f $1 5,000.

As indicated in Table 89, the retiming of the
existing signal plan is the only action considered
necessary to abate the congestion problems at
three of the six problem intersections: the intersections of W. Lisbon Avenue with N. 51st Street,
N. 46th Street, and N. 35th Street. These actions
would require minimal cost.
The prohibition of on-street parking during the
evening peak hour and the retiming of the existing
signal plan were the only actions considered
necessary to abate the congestion problems at the
intersection of W. Lisbon Avenue and N. 55th
Street. The capital cost of prohibiting on-street
parking at this intersection was estimated at $200.
The signal retiming necessary at this intersection
would require minimal cost.
The other problem intersection along this segment
of W. Lisbon Avenue is that of W. Lisbon Avenue
and W. North Avenue. This intersection was found
to have traffic congestion on the eastbound and
southeast-bound approaches during the morning
peak hour and on the westbound, eastbound, and
northwest-bound approaches during the evening
peak hour. All approaches during each peak hour
were found to operate at level-of-service E.
Analysis of the segment of W. Lisbon Avenue from
approximately W. Appleton Avenue to N. 46th
Street indicated that all of the conventional transportation systems management actions have already
been implemented by the City of Milwaukee. A todate unconventional transportation systems management action which was investigated as a low-cost
action to abate the traffic congestion problems at
the intersection of W. Lisbon Avenue and W. North
Avenue, as well as all congested movements along
W. Lisbon Avenue between W. Appleton Avenue
and N. 46th Street, was the provision of reversible
traffic lanes. This action would be implemented
along the segment of W. Lisbon Avenue from
W. Appleton Avenue to N. 46th Street in a southeast-bound direction during the morning peak
period and in a north west-bound direction during
the evening peak period.
Under this recommended action, three moving
lanes of traffic would operate in the direction of
peak flow, with one moving lane of traffic operating in the opposite direction during each peak
period. Designation of traffic flow direction in
each lane under this action would be accomplished
by pavement marking, in addition to the utilization
of a minimum of six overhead sign bridges which
would display variable message signs and lane con-
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i
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Table 89
SLIMMARY OF ALTERNATIVE AND RECOMMENDED TRANSPORTATION SYSTEMS MANAGEMENT ACTIONS
TO ABATE THE TRAFFIC CONGESTION PROBLEMS ON THE PROBLEM SEGMENT OF W. LISBON AVENUE

Location

W. Lisbon Avenue and
W. Appleton Avenue

W. Lisbon Avenue and
N. 55th Street

W. Lisbon Avenue and
N. 51st Street

W. Lisbon Avenue and
W. North Avenue

Problem

Alternative and Recommended
Transportation Systems
Management Actions

Congested left-turn movement on the
southbound approach during the
morning peak hour (1,044 vehicles per
hour at level-of-service D )

Recommended Action
Refer t o analysis of W. Appleton
Avenue from N. 76th Street t o
W. Lisbon Avenue

Congested right-turn and through movements f r o m southeast-bound approach
during the morning peak hour and
from northwest-bound approach
during the evening peak hour (1,540
vehicles per hour at level-ofservice D
and 1,460 vehicles per hour at levelof-service €), and congested north-tonorthwest-bound left-turn during the
evening peak hour (290 vehicles per
hour at level-of-service E)

Recommended Actions
Retime 90-second cycle t o increase
southeast- and northwest-bound
green time from 48.6 t o 54.0 seconds
during the morning peak hour, and
t o increase north-to-northwest12.6 seconds during the evening peak
hour, making necessary signal changes
at other approaches

Congested left-turn, right-turn, and
through movements from southbound
approach during the morning peak
hour (451 vehicles per hour at levelof-service D )

Congested right-turn and through
movements from eastbound approach
and through movement from southeast-bound approach during the
morning peak hour (634 and 1,780
vehicles per hour, respectively, at
level-of-service E); congested rightturn and through movements f r o m
westbound approach and through
ment from northwest-bound approach
during the evening peak hour (684 and
1,730 vehicles per hour, respectively,
at level-of-sewice E); and congested
right-turn and through movements from
the eastbound approach during the
evening peak hour (578 vehicles per
hour at level-of-service D)

Prohibit on-street parking on far side
of northwest-bound approach during
the evening peak hour
Recommended Action
Retime 90-second cycle t o increase
southbound green time from 23.4 t o
28.8 seconds during the morning
peak hour, making necessary
changes at other approaches

Capital Cost of
Recommended
Action

Total Capital
Cost per
Intersection

Cost n o t
included

Cost n o t
included

.-

$

200

--

$

200

..

Alternative Actions
Operate reversible lane on W. Lisbon
Avenue from W. Appleton Avenue
t o N. 46th Street w i t h three lanes
southeast-bound during the morning
peak hour and northwest-boundduring the evening peak hour, and
one lane during those respective
time periods i n the opposing
direction

The prohibition of left turns from
the W. Lisbon Avenue single-lane
approaches, the prohibition of all
on-street parking, and the retiming
o f the 90-second-cycle traffic
signals along this segment o f
W. Lisbon Avenue would be an
integral part o f this recommendation during the morning and
evening peak hours, when the
reversible lane is i n operation
Although this action would be expected t o abate the traffic congestion at
this intersection, i t was n o t recommended for implementation principally
because o f the safety, breakdown, and turn prohibition problems attendant
t o the single-lane operation in the nonpeak direction during the peak period.
Thus, the congestion problems associated w i t h this intersection were considered unsolvable using traffic management techniques.

Table 89 (continued)
r

Problem

Total Capital
Cost per
l ntersection

Capital Cost o f
Recommended
Action

Alternative and Recommended
Transportation Systems
Management Actions

I

Recommended Action
Retime 90-second cycle t o increase
northbound green time from
40.5 t o 43.2 seconds during the
eventng peak hour, making necessary signal changes at other
approaches

Congested north-to-northwest-bound
left-turn movement during the
evening peak hour (1,374 veh~cles
per hour at level-of-service Dl

W. Lisbon Avenue and
N. 46th Street

W. Lisbon Avenue and
N. 35th Street

..

--

Recommended Action
Retime 60-second cycle t o increase
east- and westbound green time
from 15.6 t o 18.6 seconds, making
necessary signal changes at other
approaches

Congested left-turn, right-turn, and
through movements from westbound
approach during the evening peak
hour (499 vehicles per hour at
level-of-service Dl
I

I

I

I

I

I

I

I

$

Subtotal
I

W. Lisbon Avenue and
N. Sherman Boulevard

lnsufficient south-to-westbound leftturn-lane storage capacity during the
morning peak hour

W. Lisbon Avenue and
N. 27th Street

lnsufficient north-to-westbound leftturn-lane storage capacity during the
evening peak hour

I

Subtotal

I

I

Total

I

Recommended Action
Refer t o analysis of N. Sherman Boulevard f r o m W. Lisbon Avenue t o
W. Silver Spring Drive

Recommended Action
Refer t o analysis of N. 27th Street
from I H 9 4 t o N. Teutonia Avenue

200

Cost n o t
included

Cost n o t
included

Cost not
included

Cost n o t
included

I

--

Source: SEWRPC.

trol signals that would indicate a green signal to
vehicles permitted to use the reversible lanes and
a red signal to vehicles prohibited from using the
reversible lanes. Integral parts of this recommended
action would include the prohibition of all leftturn movements from the single lane, the prohibition of all on-street parking along this segment of
W. Lisbon Avenue, and the retiming of all traffic
signals along W. Lisbon Avenue from W. Appleton
Avenue to N. 46th Street t o efficiently accommodate reversible lane operation, and to allow for the
safe merging of traffic at the terminal points of this
recommendation. Although this action would be
expected t o abate the traffic congestion at the
intersection of W. Lisbon Avenue and W. North
Avenue, as well as all traffic congestion along
W. Lisbon Avenue from W. Appleton Avenue to
N. 46th Street, it was not recommended for implementation by the Advisory Committee. The principal reasons for the rejection of this concept by
the Advisory Committee were the potential safety,
breakdown, and turn prohibition problems attendant to the single-lane operation in the nonpeak
difection in the peak period. It was thus concluded

that the traffic congestion problems associated with
this intersection could not be satisfactorily abated
using transportation systems management measures.
In addition, the existing offsets between the traffic
signal timing plans of the 1 2 signalized intersections along this segment of W. Lisbon Avenue
should be reviewed by the implementing agency
and altered as necessary to accommodate the recommended transportation system management
actions and to assure efficient signal progression.
Efficient progression is intended to yield increased
vehicle operating speeds and reduced vehicular
delays at the signalized intersections along this segment of W. Lisbon Avenue by permitting traffic to
travel along the arterial segment with a minimum
number of stops at traffic signals.

W. Center Street from N. 76th Street (STH 181) to
W. Lisbon Avenue: Another of the four arterial
street segments proceeding from the terminus of
the stadium ~ r e e w a ~ - ~ o(USH
r t h 41) "stub end"
identified as having sufficiently severe existing
traffic problems to warrant investigation of short-

I

Table 90
RECOMMENDED TRAFFIC SIGNAL OPERATION ALONG THE PROBLEM SEGMENT OF W. LISBON AVENUE
Phase

Intersection (time in seconds)
W. Lisbon Avenue

Green.
Yellow
Red . .

......
......
......

Total Cycle

29.7
3.6
56.7

23.4
3.6
63 .O

20.7
3.6
65.7

90.0

90.0

90.0
W. Appleton Avenue (USH 41)

W. Lisbon Avenue
Morning

.

Green. . . . . .
Yellow . . . . .
Red . . . . . . .
Green Arrow. . .
Yellow Arrow. .
b
Total Cycle

.
.

Morning

Evening

41.4
3.6
45.0
90.0~

44.1
3.6
42.3

--

---

37.8
3.6
48.6

90.0

90.0

90.0

Evening

Eastbound

Westbound

Eastbound

Westbound

35.1
3.6
51.3

35.1
3.6
51.3
90.0~

41.4
3.6
45.0

--

---

90.0

90.0

--90.0

N. 60th Street

W. Center Street

N. 55th Street

W. Lisbon Avenue
Morning

Green. . . . .
Yellow . . . .
Red . . . . . .
Green Arrow.
Yellow Arrow

..
..
..
..

Evening

54.0
3.6
32.4

Total Cycle

---

---

19.8
3.6
66.6

--

35.1
3.6
51.3
12.6'
2.7

90.0

90.0

90.0

90.0

90.0

N. 5lst Street
Morning

Evening

49.5
3.6
36.9

60.3
3.6
26.1

28.8
3.6
57.6

18.9
3.6
67.5

90.0

90 .O

90.0

90.0

W. Lisbon Avenue

W. North Avenue

47.7
4.5
37.8

21.6
3.6
64.8

90.0

90.0

......
......
. . . . ..

Total Cycle

N. 46th Street

W. Lisbon Avenue
Morning
Eastbound

Total Cycle

..
..
..
..
..

---

Evening

......
......
......

Green. . . . .
Yellow . . . .
Red. . . . . .
Green Arrow.
Yellow Arrow

Southbound

Morning

Total Cycle

Green.
Yellow
Red. .

Northbound

25.2
3.6
61.2

W. Lisbon Avenue

Green.
Yellow
Red . .

Evening

Morning

44.1
3.6
42.3

--

..

---

Evening

Westbound

44.1
3.6
42.3
21.6d

18.9
3.6
67.5

--

--

90.0

90.0

--

Eastbound

Morning

Evening

Westbound

36.0
3.6
50.4
10.8~

19.8
3.6
66.6

43.2
3.6
43.2

--

---

35.1
3.6
51.3

90.O

90.0

90.0

90.0

---

---

Table 90 (continued)
Intersection (time in seconds)

Phase

N. Sherman Boulevard

W. Lisbon Avenue
Evening

Morning

Green. . . . . . .
Yellow . . . . . .
Red . . . . . . . .
Green Arrow. . .
Yellow Arrow . .
b
Total Cycle

Northbound

Southbound

---

47.7
3.6
38.7
25.2d
3.6

28.8
3.6
57.6

---

47.7
3.6
38.7
15.3d
3.6

90.0

90.0

90 .O

90.0

Eastbound

Westbound

Eastbound

Westbound

Northbound

31.5
3.6
54.9

31.5
3.6
54.9
23 .4e
3.6

31.5
3.6
54.9

31.5
3.6
54.9
13.5e
3.6

18.9
3.6
67.5

90.0

90.0

90.O

90.0

---

---

Evening

Morning
Southbound

N. 40th Street

W. Lisbon Avenue

Southbound

Northbound

Southbound

16.8
3.6
39.6
16.8~

9 .O
3.6
47.4

---

9.0
3.6
77.4

--

29.7
3.6
56.7
29.7f

60.0

60.0

Northbound

......
......

Green.
Yellow
Red . . . . . .
Green Arrow.
Yellow Arrow

..
..
..

b
Total Cycle

36.9
3.6
49.5

19.8
3.6
36.6

---

--90.0

60.0

Evening

Morning

Evening

Morning

--

---

90.0

90.0

N. 35th Street

W. Lisbon Avenue

-

Southbound

Northbound
Green. . . . .
Yellow . . . .
Red. . . . . .
Green Arrow.
Yellow Arrow

..
..
..
..
..

Total Cycle

Green.
Yellow
Red . .

......

......
......

Total Cycle

Green.
Yellow
Red. .

......
......
......

Total Cycle

Green.
Yellow
Red . .

......
......
......

b
Total Cycle

18.6
3.6
37.8

---

60.0

30.6
3.6
25.8c
7.2
3 .O

20.4
3.6
36.0

60.0

60.0

---

W. Lisbon Avenue

N. 33rd Street

34.2
3.6
22.2

16.2
3.6
40.2

60.0

60.0

W. Lisbon Avenue

N. 27th Street

19.2
3.6
37.2

31.2
3.6
25.2

60.0

60.0

W. Lisbon Avenue

N. 24th Street

34.2
3.6
22.2

16.2
3.6
40.2

60.0

60.0

a~ontinuousright turn except when signal control is actuated by a pedestrian.
b ~ i g n atiming
l
sequence on one or more approaches to this intersection is subject to change by pedestrian-actuated control.
'Leading left-turn arrow concurrent with through green phase.
d~agging
green left-turn arrow concurrent with through green phase.
e~eadingright-turn arrow.
f~hroughgreen arrow concurrent with through green bulb indication.
Source: SEWRPC.
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range improvements is, as shown on Map 120,
W. Center Street from N. 76th Street (STH 181) to
its intersection with W. Lisbon Avenue, a distance
of 1.0 mile.
Physical Characteristics: There are no physical
roadway restrictions between intersections along
the length of this segment of W. Center Street.
Other than the intersection of W. Center Street
with W. Lisbon Avenue and N. 60th Street, which
is channelized with a four-foot-wide median, this

segment of W. Center Street is not median divided
and has a curb-to-curb width of between 50 and
52 feet, adequate to provide four lanes for moving
traffic in each direction with parking prohibited.
The widths of the dual roadways at the intersection of W. Center Street with W. Lisbon Avenue
and N. 60th Street are 24 and 26 feet, adequate
to provide two lanes for moving traffic in each
direction with parking prohibited. Parking is currently permitted along this entire segment of
W. Center Street.

Map 120
DETAIL OF THE PROBLEM SEGMENT OF W. CENTER STREETTRAFFIC SIGNAL JURISDICTION AND SUBSYSTEM ALIGNMENT

LEGEND
SIGNAL JURISDICTION

m

ctrr

OF MILWLUKEE

SlOWL OUBSY8TE.M 4380CIATEO WITH TRAFFIC
CCUTROL DEVICES LOCATED ON W. CENTER STREET
INCUIOLO AS PART OF THE TOTAL PROORESSION
SYSTEM ALONQ THE CORRIDOR

Shown on this map is another of the four arterial street segments proceeding from the terminus of the Stadium Freeway-North (USH 41)
"stub end" identified as having sufficiently severe existing traffic problems to warrant investigation of short-range iniprovements-W. Center
Street from N. 76th Street iSTH 181). to its intersection with W. Lisbon Avenue. a distance of 1.0 mile. This map also shows the location
and jurisdiction of each of the three traffic signals along this arterial segment, including the relationship of these signals to the other interconnected progressive signal subsystems which are located within approximately one-half mile of W. Center Street and are directly affected
by the timing plans of the traffic signals on W. Center Street.
Source: Milwaukee County, City of Milwaukee, and SEWRPC

As shown in Table 91, the problem segment of
W. Center Street has three signalized intersections,
at which the W. Center Street approaches range in
width from 24 to 26 feet. None of these signalized
intersections provide separate lanes for the exclusive use of left-turning or right-turning vehicles.
On-street parking restrictions at each of the signalized intersection approaches along this segment of
W. Center Street are also indicated in Table 91.

Traffic Control Measures: The timing plans for
each of the three traffic signals along W. Center
Street between N. 76th Street (STH 181) and
W. Lisbon Avenue are shown in Table 92. Map 120
shows the location and jurisdiction of each of
these signals and their relationship to the other
interconnected progressive signal subsystems which
are located within approximately one-half mile of
W. Center Street and are directly affected by the
timing plans of the traffic signals on W. Center
Street. All three of the traffic signals are located at
the intersections of W. Center Street with other
arterial streets. Stop signs are located at all other
approaches to collector or local street crossings of

this segment of W. Center Street. This entire segment of W. Center Street is posted for a 30-mileper-hour speed limit.

Existing Traffic Conditions and Problems: Current
morning and evening peak-hour traffic volumes
are shown for all approaches to the three signalized intersections along the problem segment of
W. Center Street in Figures 26 and 27. The locations along W. Center Street from N. 76th Street
(STH 181) to W. Lisbon Avenue where traffic management actions are to be considered as a means of
reducing congestion and improving operating conditions were identified by comparing morning and
evening traffic volumes for each approach to the
three controlled intersections to the maximum
hourly capacity of each approach. The major operating characteristics affecting the maximum hourly
roadway capacity of intersection approaches to
W. Center Street, including the percentage of leftand right-turning vehicles and the percentage of
trucks or buses in the peak-hour traffic stream,
are summarized in Table 93.

Table 91
ROADWAY APPROACH WIDTHS, THE PROVISION OF EXCLUSIVE TURNING LANES, A N D ON-STREET PARKING
RESTRICTIONS A T SIGNALIZED INTERSECTIONS ALONG THE PROBLEM SEGMENT OF W. CENTER STREET
Roadway Approach Width (feet)
Intersection
W. Center Street and
N. 76th Street (STH 181)
W. Center Street and
N. 68th Street. . . . . . .
W. Center Street,
W. Lisbon Avenue, and
N. 60th Street . . . . . . .

Eastbound

Westbound

Northbound

Southbound

Northwest-bound

..

25

P

25

P

32ML P

34ML FS

--

--

--

--

..

25

FSAM

25

P

16

NS

20

NS

--

--

--

--

..

26

P

24

NS

24

NPPM

24

NPAM

21

NSPM

36

FSAM

NOTE: M = median provided.
L = exclusive left-turn lane provided.
R = exclusive right-turn lane provided (does not include minor right-turn channelizations).
P = parking permitted on neat- and far-side approaches during morning and evening peak hours.
NP = parking prohibited on near- and far-side approaches during morning and evening peak hours.
NPAM = parking prohibited on near- and far-side approaches during morning peak hour.
NPPM = parking prohibited on near- and far-side approaches during evening peak hour.
FS = parking prohibited on far-side approach during morning and evening peak hours.
FSAM = parking prohibited on far-side approach during morning peak hour.
FSPM = parking prohibited on far-side approach during evening peak hour.
NS = parking prohibited on near-sideapproach during morning and evening peak hours.
NSAM = parking prohibited on near-sideapproach during morning peak hour.
NSPM = parking prohibited on near-side approach during evening peak hour.
Source: SEWRPC.

Southeast-bound

Table 92
EXISTING TRAFFIC SIGNAL OPERATION ALONG THE PROBLEM SEGMENT OF W. CENTER STREET
Phase

Intersection (time in seconds)
N. 76th Street (STH 181 )

W. Center Street

Green.
Yellow
Red. .

......
......
......

Total Cycle

25.2
3.6
31.2

25.2
3.6
31.2

60.0

60.0
N. 68th Street

W. Center Street

Green.
Yellow
Red. .

......
......
......

Total Cycle

25.2
3.6
31.2

25.2
3.6
31.2

60.0

60.0

W. Center Street

Green.
Yellow
Red . .

......
......
......

Total Cycle

N. 60th Street

W. Lisbon Avenue

23.4
3.6
63 .O

20.7
3.6
65.7

29.7
3.6
56.7

90.0

90.0

90.0

Source: City of Milwaukee and SEWRPC.

Based upon the ratios of existing morning and
evening peak-hour traffic volumes and the maximum traffic-carrying capacities of each intersection
approach along this segment of W. Center Street,
no vehicular traffic movements were found to be
currently experiencing traffic congestion during
either peak hour-that is, operating at level-ofservice D or E.

Alternative and Recommended Transportation Systems Management Actions: Although no traffic
congestion problems were found to occur along
this segment of W. Center Street, the intersection
of W. Center Street and N. 76th Street was found
to have signals that could be retimed to more efficiently serve existing traffic volumes. Transportation systems management actions were considered
for this intersection.
Table 94 sets forth the specific problem found along
this segment of W. Center Street, the action recommended for the alleviation of this problem, and the
costs associated with this action. The recommended
action on this segment of W. Center Street can be

implemented at minimal cost? Table 95 summarizes the changes in signal timing recommended
for the three intersections along this segment of
W. Center Street.
In addition, the existing offsets between the traffic
signal timing plans of the three signalized intersections along this segment should be reviewed by
the implementing agency and altered as necessary
to accommodate the recommended traffic manage-

'

Consideration o f the costs o f short-range improvement o f W. Center Street does not include the cost
o f the improvements recommended at the intersection o f W. Center Street and N. 76th Street. The
improvement o f this intersection, and the attendant cost, was considered in this chapter in the
analysis o f the problem segment o f N. 76th Street
from W. Harwood Avenue to W. Bradley Road.
At the intersection o f W. Center Street and N. 76th
Street, only the retiming o f the existing signal
timing plan is required to improve operating conditions, at minimal cost.

Figure 26

Figure 27

EXISTING TRAFFIC VOLUMES ALONG THE
PROBLEM SEGMENT OF W. CENTER STREET
DURING THE MORNING PEAK HOUR^

EXISTING TRAFFIC VOLUMES ALONG THE
PROBLEM SEGMENT OF W. CENTER STREET
DURING THE EVENING PEAK H O L I R ~

LEGEND
TRAFFIC V O L U M E

611.S368.168

R I G H T TURN

LEGEND
'MORNING PEAK.HOUR
VOLUMES SHOWN
REPRESENTTHE FOUR
HIGHEST CONSECUTIVE
lBMlNUTE TlME PERIODS.
AN0 DO NOT NECESSARILY
REPRESENTTHE SAME ONEHOUR TIME PERIOD ON ALL
INTERSECTION APPROACHES.

TRAFFIC V O L U M E

6sW)W

'EVENING PEAK-HOUR
VOLUMESSHOWN
REPRESENT THE FOUR
HIGHEST CONSECUTIVE
15.MINUTE TlME PERIODS.
AND DO NOT NECESSARILY
REPRESENTTHE SAMEONEHOUR TlME PERIOD ON ALL
INTERSECTION APPROACHES

T H R O U G H

LEFT TURN

Source: SEWRPC.

ment action at the one problem intersection and
to assure efficient signal progression. Efficient
progression is intended to yield increased average
vehicle operating speeds and reduced vehicular
delay at the signalized intersections along this
segment of W. Center Street by permitting traffic
to travel along the arterial segment with a minimum number of stops at traffic signals.
N. 60th Street from W. Center Street to W. Capitol
Drive: Another of the four arterial street segments
proceeding from the terminus of the Stadium
Freeway-North (USH 41) "stub end" identified as
having sufficiently severe existing traffic problems
to warrant investigation of short-range traffic management improvements is, as shown on Map 121,

Source: SEWRPC.

N. 60th Street from W. Center Street to its intersection with W. Capitol Drive (STH 190), a distance
of 1.5 miles.

Physical Characteristics: There are no physical
roadway restrictions between intersections along
the length of this segment of N. 60th Street.
Between W. Center Street and W. Appleton Avenue
(USH 41), the roadway is not median divided and
has a curb-to-curb width that ranges from 40 to
57 feet, adequate to provide two lanes for moving
traffic in each direction with parking prohibited. Between W. Appleton Avenue (USH 41) and
W. Locust Street this segment of N. 60th Street is
divided by a four-foot-wide median, and the curbto-curb pavements widths of the dual roadways

Table 93
PERCENTAGE RIGHT AND LEFT TURNS AND PERCENTAGE TRUCKS AND BUSES
I N THE TRAFFIC STREAM DURING THE MORNING AND EVENING PEAK HOURS A T
SIGNALIZED INTERSECTIONS ALONG THE PROBLEM SEGMENT OF W. CENTER STREET
Evening Peak Hour

Morning Peak Hour

Percent
Left

Percent
Trucks
and
Buses

Turns
Approach
Direction

l ntersection

Percent
Right

Turns
Percent
Right

Percent
Left

Percent
Trucks
and
Buses

W. Center Street and
N. 76th Street
(STH 181

Eastbound
Westbound
Northbound
Southbound

13
14
9
4

17
19
5
7

3
3
3
3

8
18
7
12

15
16
6
8

3
3
3
3

W. Center Street and
N . 68th Street

Eastbound
Westbound
Northbound
Southbound

13
2
20
13

3
5
30
14

2
5

--

11
2
12
20

6
6
35
12

3
1
1
3

4

11
4
16
4
10
18

5
5
5
5
5
5

5
1
4
25

11
3
18
4
12
23

5
5
5
5
5
5

W. Center Street,
W. Lisbon Avenue, and
N. 60th Street

Eastbound
Westbound
Northbound
Southbound
Northwest-bound
Southeast-bound

-7
6
5
1

2

--

1

Source: SEWRPC.

Table 94
SUMMARY OF ALTERNATIVE AND RECOMMENDED TRANSPORTATION SYSTEMS MANAGEMENT ACTION
TO ABATE THE TRAFFIC CONGESTION PROBLEMS ON THE PROBLEM SEGMENT OF W. CENTER STREET

Location

W. Center Street and
N. 76th Street

Problem
Inefficient signal timing plan; needs to
be updated to reflect current traffic
conditions

Alternative and Recommended
Transportation Systems
Management Actions

Capital Cost of
Recommended Action

Total Capital Cost

Recommended Action
Refer to analysis of N. 76th
Street from W. Harwood
Avenue to W. Bradley Road

Cost not included

Cost not included

Total

--

Source: SEWRPC.

range from 24 to 34 feet, adequate t o provide two
lanes for moving traffic in each direction with
parking prohibited. Between W. Locust Street and
W. Burleigh Street, this segment of N. 60th Street
is not median divided and has a curb-to-curb width
of 40 feet, also adequate t o provide two lanes for
moving traffic in each direction with parking prohibited. Between W. Burleigh Street and a point
north of W. Roosevelt Drive, this segment of

N. 60th Street is divided by an eight-foot-wide
median, and the widths of the dual roadways are
32 feet, adequate to provide two lanes for moving
traffic in each direction with parking permitted.
With the exception of the intersection of N. 60th
Street and W. Capitol Drive (STH 190), which is
channelized, this segment'of N. 60th Street between
a point north of W. Roosevelt Drive and W. Capitol
Drive is divided by an eight-foot-wide painted

Table 95
RECOMMENDED TRAFFIC SIGNAL OPERATION ALONG THE PROBLEM SEGMENT OF W. CENTER STREET
Intersection (time in seconds)

Phase

N. 76th Street (STH 181)

W. Center Street

Green.
Yellow
Red. .

......

......
......

Total Cycle

36.9
3.6
49.5

42.3
3.6
44.1

90.0

90 .O
N. 68th Street

W. Center Street

Green
Yellow
Red . .

......
......
......

Total Cycle

25.2
3.6
31.2

25.2
3.6
31.2

60.0

60.O

W. Center Street
Green.
Yellow
Red . .

......
......
......

Total Cycle

N. 60th Street

W. Lisbon Avenue

23.4
3.6
63.0

20.7
3.6
65.7

29.7
3.6
56.7

90.0

90.0

90.0

Source: SEWRPC.

median, and the curb-to-curb widths of the dual
roadways are 32 feet, adequate to provide two
lanes for moving traffic in each direction with
parking permitted. The curb-to-curb widths of the
dual roadways at the intersection of N. 60th Street
and W. Capitol Drive are 33 and 43 feet, also adequate t o provide two lanes for moving traffic in
each direction with parking permitted. Parking
is currently permitted on most of this segment
of N. 60th Street, with parking being prohibited
only on those segments of N. 60th Street between
W. Appleton Avenue (USH 41) and W. Locust Street
and between W. Roosevelt Drive and W. Philip Place.
As shown in Table 96, the problem segment of
N. 60th Street has six signalized intersections, at
which the N. 60th Street approaches range in width
from 20 to 33 feet. Two of the northbound and
three of the southbound approaches to these six
intersections provide separate lanes for the exclusive use of left-turning vehicles, and three of the
southbound approaches provide a separate lane for
the exclusive use of right-turning vehicles. In each
case, these exclusive right-turn lanes are provided

by regulatory pavement marking rather than by
channelization. On-street parking restrictions at
each of the signalized intersection approaches
along this segment of N. 60th Street are also indicated in Table 96.

Traffic Control Measures: The timing plan for each
of the six traffic signals along N. 60th Street
between W. Center ctreet andW. Capitol Drive
(STH 190) is shown in Table 97. Map 1 2 1 shows
the location and jurisdiction of each of these
signals and their relationship to the other interconnected progressive signal subsystems which are
located within approximately one-half mile of
N. 60th Street and are affected by the timing plans
of the traffic signals on N. 60th Street. Five of the
traffic signals are located at the intersections of
N. 60th Street with other arterial streets, and one
is located at the intersection of N. 60th Street with
a nonarterial street, W. Keefe Avenue. Stop signs
are located at all other approaches t o collector or
local street crossings of this segment of N. 60th
Street. This entire segment of N. 60th Street is
posted for a 30-mile-per-hour speed limit.

Map 121

LEGEND
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SUBSYSTEM MSOCIATED W I T H TRAFFIC
COWTeOL DEVICES LOCATED OW NSOTblSTRCCT
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"Shown on this map is another of the four arterial street regmants proceeding from the terminusof the Stadium Freeway-North (USH 41)
"stub e n d identified as having sufficiently severe existing problems to warrant inveoligation of rhoR-rangeimprovements-N, 60th Street
from W. Center Street to its intersection with W. Capitol Drive (STH 190). a distanm of 1.5 milea. Thls map alw rhowrthe location and
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SIGNAL

Sauna: City of Milwaukee and SEWRPC.

Existing Traffic Conditions and Problems: Current
morning and evening peak-hour traffic volumes are
shown for all approaches to the six signalized
intersections along the problem segment of N. 60th
Street in Figures 28 and 29. The locations along
N. 60th Street from W. Center Street to W. Capitol
Drive where traffic management actions are to be

considered as a means of reducing congestion and
improving operating conditions were identiiied by
comparing morning and evening traffic volumes for
each approach to the six controlled intersections
to the maximum hourly capacity of each approach.
The major operating characteristics affecting the
maximum hourly roadway capacity of intersection

Table 96
ROADWAY APPROACH WIDTHS, THE PROVISION OF EXCLUSIVE TURNING LANES, AND ON-STREET PARKING
RESTRICTIONS AT SIGNALIZED INTERSECTIONS ALONG THE PROBLEM SEGMENT OF N. 60TH STREET
Roadway Approach Wtdth lfeetl
Eastbound

lntersectlon

Westbound

Southeast-bound

Northwest bound

I

N. 60th Street. W. Center Street.
andW. Lisbon Avenue
N. 60th Strat and W. Appleton Avenue IUSH 411.
N. 60th Street and W. Burlcigh Street
N. 60th Street and W. Roowelt Drive.
N. 60th Street and W. Keafs Avenue . . . . . . . . . .
N. 6Mh Street and W. Capitol Drive ISTH 1901.

.................

26

-.
. . . . . . . . . 23 ML
..........
...

20
34 ML

P

24

NS

NP

32 M

NP

P
NPAM

18
34 ML

P
NPPM

.-

36
25

FSAM
P

- - . .

. . . . . .

. . . .

- - . .

25

NSPM
P

20

NP

21

. . . .

-.
..
. . . .

It: I

NWM
NPPM
NP
NP
P
P

Southwest-bound

Swthbound

Northbound

I

I

I

NPAM
NPAM
NPAM
NP
P
FS

VOTE: M = median prodded.
L = exclusive left-turn lane provided.
R = exclusive right-turn lane provided ldoar not include minor right-turn channelizationsl.
P =parking permitted on near-and far-rids approaches during morning and evening peak hours.
NP parking prohibited on near- and far-ride approaches during morning and wenlng peak hours.
NPAM = parking prohibited on near- and far-ride approaches during morning peak hour.
NPPM =parking prohibited on near- and far-ride approaches during evening peak hour.
FS parking prohibited on far-ride approach during morning and evening peak hours.
FSAM =parking prohibited on lar.ride approach during morning peak hour.
FSPM =parking prohibited on farlide approach during evening peak hwr.
NS = parking prohibited on near-ride approach during morning and evening peak hours.
NSAM = parking prohibited on nesr.rida approach during morning peak hour.
NSPM = parking prohibited on near-sideapproach duriw evening peak hour.

-

a ~ x c l u s i wturn lam imludsd .r a pan of roadway r p p r m h width end delineated with pavement markings.

approaches to N. 60th Street, including the percentage of left- and right-turning vehicles and the
percentage of trucks or buses in the peak-hour
traffic stream, are summarized in Table 98.
Based upon the ratios of existing morning and evening peak-hour traffic volumes and the maximum
traffic-carrying capacities of each intersection
approach along this segment of N. 60th Street,
those vehicular traffic movements currently experiencing traffic congestion-that is, operating at levelof-service D or E-were identified and are shown
in Figures 28 and 29. Two congested traffic movements were found to occur along this segment
of N. 60th Street during the morning peak hour,
and four were found t o occur during the evening
peak hour.
Alternative and Recommended Trans~ortationSVStems Management Actions: The two morning and
four evening peak-hour traffic congestion problems
identified along N. 60th Street are associated with
the following three intersections: W. Appleton
Avenue (USH 41),W. Roosevelt Drive, and W. Capitol Drive (STH 190).
One intersection along N. 60th Street-W. Burleigh Street--while not having a congestion problem, was found to have a signal timing plan that
could be retimed to more efficiently serve existing
traffic volumes. Transportation systems management actions were accordingly also considered for
this intersection.

Table 99 provides a summary of the specific congestion problems found at each intersection, the
alternative actions considered for the alleviation
of these problems, the associated costs, and the
recommended actions. Table 100 summarizes all of
the changes in traffic signal timing recommended
for the problem intersections along this segment
of N. 60th Street. A total of six new actions are
recommended to be implemented at the three intersections having congestion problems at a capital
cost of approximately $32,200, in 1980 dollar^.'^

l o Consideration of
the costs of short-range
improvements of N. 60th Street does not include
the cost of the improvements recommended at the
intersection of N. 60th Street and W. Appleton
Avenue (USH 41). The improvement of this intersection, and the attendant cost, was considered in
this chapter in the analysis of the problem segment
of W. Appleton Avenue from N. 76th Street to
W. Lisbon Avenue. At the intersection of W. Appleton Avenue and N. 60th Street, the prohibition
of on-street parking in addition to the retiming of
the existing traffic signal plan, plus the addition
of a new traffic controller, is required to abate
congestion, at a capital cost of $12,400; and the
reconstruction of an existing left-turn lane is
recommended at a capital cost of $30,000. One
congested vehicular movement, the south-to-southeast-bound left-turn movement, cannot be abated
at this intersection.

Table 97
EXISTING TRAFFIC SIGNAL OPERATION ALONG THE PROBLEM SEGMENT OF N. 60TH STREET
Intersection (time in seconds)

Phase

Green.
Yellow
Red . .

......

20.7
3.6
65.7

......
.....

Total Cycle

W. Lisbon Avenue

W. Center Street

N. 60th Street

90.0

23.4
3.6
63.0

29.7
3.6
56.7

90.0

90.0

I

W. Appleton Avenue (USH 41)

N. 60th Street

Southbound

Northbound

I

Green. . . . . . .
Yellow . . . . . .
Red . . . . . . . .
Green Arrow. . .
Yellow Arrow . .

I

Total Cycle

I

90.0

I

90.0

I
W. Burleigh Street

N. 60th Street

I
I

Green Arrow.
Yellow Arrow

Morning

I

I

I

Northbound

..
..

Southbound

Evening
Northbound

I

Southbound

90.0

90.0

90.0

90.0

I

Westbound

I

Eastbound

Northbound

I

Morning

.....
......
......

Total Cycle

1

Southbound

Evening
40.5
3.6
45.9

18.0
3.6
68.4

90.0

90.0

90.0

Total cycleC

90.0

90.0

Northwest-bound
W. Burleigh
Street Bypass

Southwest-bound

I

44 1
3.6
42.3

......
......
.....

N. 60th Street

W. Keefe Avenue

34.2
3.6
22.2

16.2
3.6
40.2

60 .O

60.0

N. 60th Street

W. Cap~tolD r ~ v e(STH 190)

Westbound
Even~ng
Green . . .
Yellow . . .
Red . . . .
Green Arrow
Yellow Arrow .

I Westbound

W. Roosevelt Drive

N. 60th Street

Green.
Yellow
Red. .

Eastbound

Evening

10.8~

Total Cycle

Green
Yellow
Red. .

II

Morning

.
,

.

Total cycleC

17 1
3.6
69.3
d
7.2
36

35 1
3.6
51.3
18.0~
3.6

90.0

90.0

'Leading left-turn arrow concurrent with through green phase.
b ~ e a d i n grigh t-turn arrow.
'signal timing sequence on one o r more approaches to this intersection is subject to change b y pedestrian-actuated control.
d~aggingleft-turn arrow.
e~eadingleft-turn arrow,
Source: City of Milwaukee and SEWRPC.
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Figure 28
EXISTING TRAFFIC VOLUMES ALONG THE PROBLEM SEGMENT
OF N. WTH STREET DURING THE MORNING PEAK HOUR=
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Source: SEWRPC.

EXISTING TRAFFIC VOLUMES ALONG THE PROBLEM SEGMENT
OF N. WTH STREET DURING THE EVENING PEAK HOUR^
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Source: SEWRPC.
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Table 98
PERCENTAGE RIGHT A N D LEFT TURNS A N D PERCENTAGE TRUCKS AND BUSES
I N THE TRAFFIC STREAM DURING THE MORNING AND EVENING PEAK HOURS A T
SIGNALIZED INTERSECTIONS ALONG THE PROBLEM SEGMENT OF N. 60TH STREET
Evening Peak Hour

Morning Peak Hour

Percent
Left

Percent
Trucks
and
Buses

11
4
16
4
18
10

5
5
5
5
5
5

5
1
4
25
1

Turns

lntersection
N. 60th Street,
W. Center Street, and
W. Lisbon Avenue

Approach
Direction
Eastbound
Westbound
Northbound
Southbound
Southeast-bound
Northwest-bound

Percent
Right
4

-7
6
1
5

--

Turns
Percent
Right

Percent
Left

Percent
Trucks
and
Buses

--

11
3
18
4
23
12

5
5
5
5
6
5

5
15
2
2

4
2
22
30

5
5
5
5

N. 60th Street and
W. Appleton Avenue
(USH 41

Southeast-bound
Northwest-bound
Northbound
Southbound

7
25

---

11
54

2
6
2
3

N. 60th Street and
W. Burleigh Street

Eastbound
Westbound
Northbound
Southbound

1
12
27
26

38
4
3
6

3
7
2
4

1
13
13
29

36
4
5
7

4
3
1
2

N. 60th Street and
W. Roosevelt Drive

Southwest-bound
Northwest-bound
Northbound
Southbound

----

2

98

3

----

97

2

--

2
5
2
4

N. 60th Street and
W. Keefe Avenue

Eastbound
Westbound
Northbound
Southbound

23
38
2
3

14
20
2
4

9
7
3
4

20
36
2
7

19
7
7
12

4
3
1
1

N. 60th Street and
W. Capitol Drive
(STH 190)

Eastbound
Westbound
Northbound
Southbound

4
3
6
14

7
3
20
12

4
6
3
5

6
4
7
24

20
7
15
7

4
2
2
4

--

--

--

----

5
2
2

Source: SEWRPC.

An additional two actions are recommended to be
implemented at the intersection not displaying congestion problems, at an estimated cost of $14,000.
As indicated in Table 99, two intersections which
exhibited congestion problems require the addition
of some turn-lane capacity. One of the intersections, that of N. 60th Street and W. Roosevelt
Drive, requires an increase in the prohibition of
on-street parking in order to lengthen the storage
capacity for left and right turns from the southwest-bound approach, at an estimated cost of
$200. Also at this intersection, the retiming of
the existing signal timing plan is required in order
to abate existing congestion, at minimal cost. The

total cost of improvements recommended for this
intersection is thus estimated at $200. At the intersection of N. 60th Street and W. Capitol Drive, the
reconstruction of an existing single left-turn lane to
provide for a double left-turn lane is necessary in
order to provide sufficient storage capacity on the
eastbound approach, at an estimated capital cost
of $15,000. Also required at this intersection is
the changing of the existing signal timing plan
on N. 60th Street from pretimed operation to
traffic-actuated operation, at an estimated cost of
$15,000 and the addition of a separate red leftturn phase for pedestrian crossing safety at an
estimated cost of $2,000. The total cost of recommended improvements at this intersection is thus
estimated at $32,000.

Table 99
SUMMARY OF ALTERNATIVE AND RECOMMENDED TRANSPORTATION SYSTEMS MANAGEMENT ACTIONS
TO ABATE THE TRAFFIC CONGESTION PROBLEMS ON THE PROBLEM SEGMENT OF N. 60TH STREET

Location

Alternative and Recommended
Transportation Systems
Management Actions

Problem
Congested left.turn, right-turn, and
through movements from southeastbound approach during the morning
peak hour (1,158 vehicles per hour
at level-of-service E ) and congested
left-turn and through movements
from northwest-bound approach
during the evening peak hour
(1,052 vehicles per hour at level-ofservice E)

Recommended Action
Refer t o analysis of W. Appleton
Avenue from N. 76th Street to
W. Lisbon Avenue

Capital Cost of
Recommended
Action

Total Capital
Cost per
lntersectlon

Cost not
included

Cost not
Included

$14,000

$14,000

lnsufficient south-to-southeast-bound
left-turn-lane storage capacity during
the morning and evening peak hours

4

Congested south-to-southeast-bound
left turn during the morning peak
hour (282 vehicles per hour at levelof-service E )

N. 60th Street and

Congested through movement from
southbound approach during the
evening peak hour (543 vehicles per
hour at level-of-service D)
lnsufficient storage capacity during the
evening peak hour on southwestbound approach from W. Roosevelt
Drive

Congested southbound through and
northbound through and right-turn
movements during the evening peak
hour (486 vehicles per hour southbound at level-of-service D and
599 vehicles per hour northbound
at level-of-service E l
lnsufficient east-to-northbound leftturn-lane storage capacity during the
evening peak hour

I

Recommended Actions
Retime 90-second cycle to increase
southbound green time from 18.0 t o
20.7 seconds, making necessary
signal changes at other approaches
Increase storage length of southwestbound approach by lengthening
on-street parking restriction from
91 t o 150 feet southeast of intersection during the evening peak
hour
Recommended Actions
Retime 90-second cycle t o increase
north- and southbound green time
from 17.1 t o 20.7 seconds and
reduce east-to-northbound left-turn
arrow from 14.4 t o 7.2 seconds,
making necessary signal changes at
other approaches
Add separate red phase t o control
east-to-northbound left turn for
pedestrian crossing safety
Change existing north- and southbound pretimed left-turn arrows
t o traffic-actuated operation
Reconstruct existing east-to-northbound
exclusive left-turn lane t o provide
for a double left-turn lane

Subtotal
-

N. 60th Street and
W. Burleigh Street

Inefficient signal timing plan; update
t o reflect current traffic conditions

Recommended Actions
remove
Retime 90-second cycle
north-to-northeast-bound. N. 60th
Street-to-W Roosevelt Drlve
dlrect~onalgreen arrow c o n f l ~ cw
t ~th
south-toeastbound left-turn movements from N. 60th Street t o
W. Burle~ghStreet durlng green
through phase, maklng necessary
slgnal changes at other approaches
Add 9.0-second south-toeastbound
leadtng left-turn green arrow t o
operate durlng both the morntng
and evenlng peak hours

Subtotal

$14,000

Total

$44,200

Source: SEWRPC.

Table 100
RECOMMENDED TRAFFIC SIGNAL OPERATION ALONG THE PROBLEM SEGMENT OF N. 60TH STREET
Intersection (time in seconds)

Phase

Green.
Yellow
Red. .

.........
.........
.........

Total Cycle

20.7
3.6
65.7

23.4
3.6
63.0

29.7
3.6
56.7

90.O

90.0

90.0
W. Appleton Avenue (USH 41)

N. 60th Street
Southbound

Northbound
Green. . . . .
Yellow . . . .
Red. . . . . .
Green Arrow.
Yellow Arrow

.....
.....
.....
.....
.....

Total Cycle

W. Lisbon Avenue

W. Center Street

N. 60th Street

23.4
4.5
62.1

38.7
4.5
46.8
12.6~
2.7

39.6
3.6
46.8

90.0

90 .O

90.0

---

---

W. Burleigh Street

N. 60th Street
Southbound

Northbound
Green. . . . .
Yellow . . . .
Red. . . . . .
Green Arrow.
Yellow Arrow

.....
.. . . .
.. ...
.....
. ... .

Total Cycle

29.7
3.6
56.7

42.3
3.6
44.1
9.0~
3.6

36.9
3.6
49.5
9.ga
2.7

24.3
3.6
62.1

90.0

90.0

90.0

90.0

---

Total Cycle

Southwest-bound

42.3
3.6
44.1

20.7
3.6
65.7

14.4
3.6
72.0

20.7
3.6
65.7

90.0

90.0

90.0

90.0
W. Keefe Avenue

N. 60th Street
Green.
Yellow
Red. .

.........
. . .......
.........

34.2
3.6
22.2

Total cycleC

-

Eastbound

....
....
....
....
....

....

Total cycleC

16.2
3.6
40.2
60.0

60.0

W. Capitol Drive lSTH 190)

N. 60th Street

Green. . . . . .
Yellow . . . . .
Red. . . . . . .
Green Arrow. .
Yellow Arrow.
Red Indication

Northwest-bound
W. Burleigh
Street Bypass

Southbound

Northbound

.........
.........
.. . . . . . . .

---

W. Roosevelt Drive

N. 60th Street

Green.
Yellow
Red. .

Westbound

Eastbound

Westbound

20.7
3.6
65.7
7.2b
3.6
35.1

20.7
3.6
65.7
7.2b
3.6

38.7
3.6
47.7
7.2d
3.6

90.0

90.0

90.0

--

--

a~eadingleft-turn arrow concurrent with through green phase.
b~aggingleft-turn arrow.
'Signal timing sequence on one or more approaches to this intersection is subject to change by pedestrian-actuated control.
d~eadingleft-turn arrow.
Source: SEWRPC.

As indicated in Table 99 and as already noted, one
other intersection, although not exhibiting congestion problems, was found to warrant traffic management actions to improve its operation. This was
the intersection of N. 60th Street and W. Burleigh
Street. This intersection was found to warrant the
addition of separate signal phasing, in addition to
a new traffic controller, at an estimated cost of
$14,000, in addition to the retiming of the existing
signal timing plan at minimal cost.
In addition, the existing offsets between the traffic signal timing plans of the six signalized intersections along this segment should be reviewed by
the implementing agency and altered as necessary
to accommodate the recommended traffic management actions and to assure efficient signal progression. Efficient progression is intended to yield
increased average vehicle operating speed and
reduced vehicular delay at the signalized intersections along this segment of N. 60th Street by permitting traffic to travel along the arterial segment
with a minimum number of stops at traffic signals.
N. 35th Street from the East-West Freeway
(IH 94) to W. Capitol Drive (STH 190)
Another of the 20 arterial street sements in the
northwest side study area identifiled as having
sufficiently severe existing traffic problems to
warrant investigation of short-range traffic management improvements is, as shown on Map 122,
N. 35th Street from the East-West Freeway (IH 94)
to W. Capitol Drive (STH 190), a distance of
4.0 miles. Map 123 shows the existing land use
pattern within a one-half-mile-widecorridor along
this problem segment of N. 35th Street. Residential land use comprises the majority of the existing urban development in the corridor, as well as
of the existing urban development immediately
adjacent to N. 35th Street. Retail sales and service
uses, however, abut N. 35th Street at its intersections with W. Wisconsin Avenue, W. State Street,
W. Vliet Street, W. Lisbon Avenue, W. North
Avenue, W. Center Street, W. Fond du Lac Avenue
(STH 145), W. Burleigh Street, and W. Capitol
Drive (STH 190). A large segment of industrial
land use borders N. 35th Street north of W. Concordia Street. Recreational land use occurs along
N. 35th Street south of W. Wisconsin Avenue at
Merrill Park, and there is a strip of unused land use
along this corridor between W. North Avenue and
W. Meinecke Street in the vicinity of the cleared
Park Freeway-West corridor.
Physical Characteristics: There are no physical
roadway restrictions between intersections along
the length of this segment of N. 35th Street.

Except for the intersection of N. 35th Street with
W. Park Hill Avenue, which is channelized, this
segment of N. 35th Street is not median divided.
Between W. Park Hill Avenue and W. Wisconsin
Avenue this segment of N. 35th Street has a curbto-curb pavement width of 50 to 51 feet, adequate
to provide two lanes for moving traffic in each
direction with parking prohibited; from W. Wisconsin Avenue to W. Juneau Avenue this segment
has a curb-to-curb pavement width of 60 to 68 feet,
adequate to provide two lanes for moving traffic
in each direction with parking permitted; from
W. Juneau Avenue to W. Vliet Street this segment
has a curb-to-curb pavement width of 49 to 50 feet,
adequate to provide two lanes for moving traffic
in each direction with parking prohibited; from
W. Vliet Street to W. Townsend Street this segment
has a curb-to-curb pavement width of between
41 and 49 feet, adequate to provide two lanes for
moving traffic in each direction with parking prohibited; and from W. Townsend Street to W. Capitol Drive (STH 190) this segment has a curb-to-curb
pavement width of 57 feet, adequate to provide
two lanes for moving traffic in each direction with
parking prohibited. Parking is currently permitted
along much of this segment of N. 35th Street, with
parking being prohibited only between W. Juneau
Avenue and W. Vliet Street on the west side of the
street; between W. Locust Street and W. Chambers
Street on the east side of the street; and between
W. Townsend Street and W. Capitol Drive on the
east side of the street.
As shown in Table 101, this segment of N. 35th
Street has 22 signalized intersections, at which the
N. 35th Street approaches range in width from
20 to 36 feet. Four of the northbound and two of
the southbound approaches to these 22 signalized
intersections provide separate lanes for the exclusive
use of left-turning vehicles. Of these, the left-turn
lanes on the north- and southbound approaches
of N. 35th Street at W. Highland Boulevard and
W. Juneau Avenue are provided by regulatory pavement marking rather than by channelization.
On-street parking restrictions for each of the signalized intersection approaches along this segment of
N. 35th Street are also indicated in Table 101.
Traffic Control Measures: The timing plan for each
of the 22 traffic signals along N. 35th Street
between the East-West Freeway (IH 94) and
W. Capitol Drive (STH 190) is indicated in
Table 102. Map 122 shows the location and jurisdiction of each of these signals and their relationship to the other interconnected progressive signal
subsystems which are located within approximately
one-half mile of N. 35th Street and are directly

Map 122
DETAIL OF THE PROBLEM SEGMENT OF N. 35TH STREETTRAFFIC SIGNAL JURISDICTION AND SUBSYSTEM ALIGNMENT
LEGEND
SIGNAL JURISDICTION

CITY OF MILWAUKCC
SUBSWEM ASSOCIATCD WITH TRAFFIC CONTROL
DCVICES LOCLTW ON N. SETH STREET INCLUDED A S
PART OF THE TOTAL PRO0REOSION SYSTEM &LONO
THE CORRIDOR

SIBNIL

Shown on this map i s another of the 20 arterial street segments in the northwest side study area identified as having sufficlenrly revere existing
traffic problems to warrant investigdtion of short-range improvememr-N. 35th Street from the East-West Freeway (IH 94) t o W. Capital Drive
LSTH $SO), a distance of 4.0 miles. This map also shows the location and jurisdiction of each of the 22 traffic signals along this arterial regment,
including the interconnected progressive signal subsy$rems which are located within approximately onehalf mile of N. 36th Street and are
directly affected by the timing plans of the traffic signals on N. 35th Street.
Source: City of Milwaukee and SEWUPC.

affected by the timing plans of the traffic signals
on N. 35th Street. Twelve of the traffic signals are
located at intersections of N.35th Street with other
arterial streets, and 10 are located at intersections
of N. 35th Street with nonarterial streetsspecifically, W. Park Hill Avenue, W. Mount Vernon
Avenue, W. St. Paul Avenue, W. Michigan Street,
W. Kilbourn Avenue, W. Juneau Avenue, W. Galena
Street, W. Brown Street, W. Locust Street, and
W. Auer Avenue. Stop signs are located at all other
approaches to collector or local street crossings of

this segment of N. 35th Street. This entire segment
of N. 35th Street is posted for a 30-mile-per-hour
speed limit.

Existing Traffic Conditions and Problems: Current
morning and evening peak-hour traffic volumes are
shown for a l l approaches to the 22 signalized intersections along the problem segment of N. 36th
Street in Figures 30 and 31. The locations along
N. 35th Street from the East-West fieeway (IH 94)
to W. Capitol Drive (STH 190) where traffic man-

-
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This map shows the existing land use pattern within a onehalf-mile-wide corridor along this problemsegment o f N.35th
Street. Residential land use comprises the majority of the
existing urban development i n the corridor, as well 95 o f the
existing urban development immediately adjacent t o N. 35th
Street. Retail sales and service uses, hobuever, abut N. 35th
Street at i t r intersections with W. Wisconsin Avenue, W. State
Street. W. Vliet Street, W. Lisbon Avenue, W. North Avenue.
W. Center Street, W. Fond du Lac Avenue (STH 1451,
W. Burleigh Street, and W. Capitol Drive (STH 1901. A large
segment of industrial land use borders N. 35th Street north
of W. Concordia Street. Recreational land use occurs along
N. 35th Street south o f W. Wisconsin Avenueat Merrill Park,
and there is a strip o f unused land use along this corridor
between W. North Avenue and W. Meinecke Street i n the
vicinity of the cleared Park Freeway-West corridor.

Source: SEWRPC.
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Table 101
ROADWAY APPROACH WIDTHS, THE PROVISION OF EXCLUSIVE TURNING LANES, AND ON-STREET PARKING
RESTRICTIONS AT SIGNALIZED INTERSECTIONS ALONG THE PROBLEM SEGMENT OF N. 35TH STREET
Roadway Approach Wldrh lfeerl
lnterrect~on
N 35th Street and W. Park HIII venue^. . . . .
N 35th Street and W Mount Vernon Avenue. . .
N 35th Street and W. St Paul Avenue. . . . . .
N 35th Street and W. Clybourn Street . . . . . .
N 35th Street and W. M~chtganStreet . . . . . . . .
N 35th Street and W. Wlrconrln Avenue. . . . . .
N 35th Street and W. wells streetb
.. . . .
N 35th Street and W. Kilbourn Avenue . . . . .
N. 35th Street and W. State streetC
. .
.
N. 35th Streetand W Hfghland Boulevard . . .
N 35th Street and W. Juneau venue'.
. . .
N. 35th Street and W. Vltet Street
.. ......
N. 35th Street and W. Galena Street . . . . . . . . .
N. 35th Street and W. Llrbon Avenue
.. . .
N. 35th Street and W. Brown Street
.
N. 35th Street and W. North Avenue
. .
N. 35th Street and W. Center Street
..
. .
N. 35th Street and W. Locust Street
N. 35th Street and W. Burleigh Street1
W. Fond du Lac Avenue ISTH 1451.
N. 35th Street and W. Auer Avenue
.. ..
N. 35th Street and W Townrend Street . . . . . .
N. 35th Street and W. Capitol Drive ISTH 190).

NOTE

Northbound

Westbound

Eastbound

NSPM
P
P
P
P
NSPM

15
31 L R ~
34 M L
35
25
20

NS
FS
NPPM
FS
P
P

NPAM
P
P
P

15
25
25
20

NPPM
P
P
FS

33 M L
25
25
25
25
25
32
30
32
34 L~
30 L~
20 L
21
21
25
25
22
22

NSAM
NP
NP
NP

22
15
20
56 M L

NP
P
NS
NPPM

22
22
22
36

16
20

P
P

25
35 M L
31
16
33M
34 M L
20
25
20

P
NPAM
P
P
NP
NPAM
NP
P
P

15
25
25
17
22
12
15
36ML

36 L p d
17
20
20
20
34 M L

.

Southbound

NP
NPPM
NPPM
NP
NP
NPPM
NPPM
NPPM
NPPM
NPPM
NPPM
NPPM
NPPM
NPPM
NPPM
NPPM
NPPM
NPPM

25
25
25
25
25
32
32
30
27R
34 Ld
30 Ld
24
21
25
25
22
22
22

NPPM
NPPM
NPPM
NPPM
NPPM
FSPM
NSPM
NPPM
NPPM
NP
NP
NPAM
NPAM
NPAM
NPAM
NPAM
NP
NPAM

FS
NP
NP
NS

22
22
28
28

NPAM
P
P
NP

.

Southeast-bound

Northwest-bound

25

P

25

P

34M

NPAM

31 M

NS

M = median provided.
L = exclurtve left-turn lane prou~ded.
R = exclurive right-turn lane provided (doer not include mlnor rlght-turn channeltratmns)
P = parking permitted on near- and far-side approaches durtng morning and evening peak hourr
NP = park~ngprohibited on near- and far-ride approaches durtng morning and evenlng peak hourr
NPAM =park#ngprohibited on near- and far-ride approaches durlng morning peak hour
NPPM = park~ngprohlbited an near and far-ride approaches during evenmg peak hour.
FS = parklng prohibited on far-ride approach during morning and evenjog peak hourr.
FSAM = parking prohlbited on far rlde approach during morning peak hour
FSPM = park~ngprohibited on far~s~de
approach durang eventng peak hour.
NS =parking prohlblted on near-ride approach during rnornlng and evening peak hourr
NSAM = park~ngprohtbited on near-ride approach d u r ~ n gmorning peak hour.
NSPM = parking prohibited on near-ride approach during evening peak hour

a ~ n e - w a street
v
westbound
b ~ n e - w a vstreet earrbound, earr of intersection.
'one-way streer wertboundapproaching interrrction from rhe easr.
d~xcluriveturn-lane width includedas a p a r t of roadway approach width

Source: SEWRPC,

agement actions are to be considered as a means of
reducing congestion and improving operating conditions were identified by comparing morning and
evening traffic volumes for each approach to the
22 controlled intersections to the maximum hourly
capacity of each approach. The major operating
characteristics affecting the maximum hourly roadway capacity for N. 35th Street intersection
approaches, including the percentage of left- and
right-turning vehicles and the percentage of trucks
or buses in the peak-hour traffic stream, are summarized in Table 103.
Based upon the ratios of existing morning and
evening peak-hour traffic volumes and the maximum traffic-carrying capacities of each intersection
approach along this segment of N. 35th Street,
those vehicular traffic movements currently experiencing traffic congestion-that is, operating at
a level-of-service D or E-were identified and are

shown in Figures 30 and 31. While no congested
traffic movements were found to occur along this
segment of N. 35th Street during the morning peak
hour, six congested movements were found to
occur during the evening peak hour.
Alternative and Recommended Transportation SysActions: The six evening
tems Manaement
- -peakhour traffic congestion problems identified along
N. 35th Street are associated with the following
six signalized intersections: W. Michigan Street,
W. Wisconsin Avenue, W. Vliet Street, W. Lisbon
Avenue, W. Fond du Lac Avenue (STH 145)/
Burleigh Street, and W. Capitol Drive (STH 190).
One intersection along N. 35th Street-the intersection of N. 35th Street and W. State Street-while
not displaying congestion problems, was found to
lack adequate vehicle storage capacity within an

Table 102
EXISTING TRAFFIC SIGNAL OPERATION ALONG THE PROBLEM SEGMENT OF N. 35TH STREET
Phase

Intersection (time in seconds)
N. 35th Street

W. Park Hill Avenue

Morning
Northbound
Green. . . . .
Yellow.. . .
Red . . . . . .
Green Arrow.
Yellow Arrow

..

..
..
..
..

Total cycleC

Green.
Yellow
Red . .

Evening

Southbound

59.4
3.6
27.0
7.2a/9.9b

36.9
3.6
49.5

--

---

90.0

90.0

59.4
3.6
27.0
9.gb

45.9
3.6
40.5

19.8
3.6
66.6

--

--

90.0

90.O

90.0

53.1
3.6
33.3

26.1
3.6
60.3

90.O

90.0

N. 35th Street
48.6
3.6
37.8

W. St. Paul Avenue
30.6
3.6
55.8

90.O

90.0

N. 35th Street

W. Clybourn Street

53.1
3.6
33.3

26.1
3.6
60.3

90.0

90.0

N. 35th Street

W. Michigan Street

......
......
. ......

Green.
Yellow
Red .

Total Cycle

Northbound

.

.

.
.
.

Southbound

53.1
3.6
33.3
10.8 a

38.7
3.6
47.7

Total Cycle

26.1
3.6
60.3

--

---

90.0

90.0

90.O

--

--

.

--

W. Mount Vernon Avenue

Total Cycle

Green. . . . . .
Yellow . . . . .
Red . . . . . .
Green Arrow. .
Yellow Arrow.

--

N. 35th Street

Total Cycle

......
......
.......

Southbound

--

......
......
......

Green.
Yellow
Red.

Northbound

W. Wisconsin Avenue

N. 35th Street
Morning

Green. . . . .
Yellow . . . .
Red . . . . . .
Green Arrow.
Yellow Arrow
Total Cycle

..
..
..
..
..

Evening

Morning

Evening

Northbound

Southbound

Northbound

Southbound

27.0
3.6
59.4

41.4
3.6
45.0
10.8~
3.6

28.8
3.6
57.6

---

39.6
3.6
46.8
7.2a
3.6

37.8
3.6
48.6

39.6
3.6
46.8

90.0

90.0

90.0

90.0

90.O

90.0

---

---

---

Table 102 (continued)

I
Phase

Intersection (time in seconds)
W. Wells Street

N. 35th Street
Evening

Morning

Green. . . . .
Yellow . . . .
Red. . . . . .
Green Arrow.
Yellow Arrow

..

..

..

..
..

Total Cycle

Green.
Yellow
Red . .

Northbound

35.1
3.6
51.3
9.gd

48.6
3.6
37.8
10.8~
2.7

39.6
3.6
46.8
5.4d

53.1
3.6
33.3
10.8~
2.7

30.6
3.6
55.8

90 .O

90.0

90.0

90.0

90.0

--

--

..

21.6
3.6
64.8

90.0

90.0

N. 35th Street

W. State Street
Evening

--

--

90.0

90.0

Total Cycle

90.0

90.0

90.0

---

N. 35th Street

W. Juneau Avenue

53.1
3.6
33.3

26.1
3.6
60.3

90.0

90.0

N. 35th Street

W. Vliet Street

16.2
3.6
40.2

25.8
3.6
30.6
7.2a

25.8
3.6
30.6
7.2a

16.2
3.6
40.2

--

---

60.0

60.0

60.0

--

Northbound

Evening

Morning

Evening

Southbound

60.0

--

--

90 .O

Northbound

--

34.2
3.6
52.2

---

Morning

--

90 .O

Westbound

44.1
3.6
42.3
7.2a
2.7

90.0

Total Cycle

..
..

23.4
3.6
63.0

26.1
3.6
60.3

......
......
.. ....

..

39.6
3.6
46.8
13.5~
2.7

Eastbound

41.4
3.6
45.0
8.1
3.6

..
..

..

Westbound

W. Highland Boulevard

..
..
..

..

Eastbound

N. 35th Street

Total Cycle

Green. . . . .
Yellow . . . .
Red . . . . . .
Green Arrow.
Yellow Arrow

Evening

Morning

35.1
3.6
51.3

--

Total Cycle

90.0

57.6
3.6
28.8

--

..

--

W. Kilbourn Avenue

39.6
3.6
46.8

..
..
..

--

---

N. 35th Street

Morning

Green.
Yellow
Red. .

26.1
3.6
60.3

Southbound

Southbound

Total Cycle

Green. . . . .
Yellow . . . .
Red . . . . . .
Green Arrow.
Yellow Arrow

Evening

Northbound

......
......
......

Green. . . . .
Yellow . . . .
Red . . . . . .
Green Arrow.
Yellow Arrow

Morning

Southbound

Eastbound

Westbound

24.6
3.6
31.8
7.2a

15.0
3.6
41.1

--

---

60.0

60.0

Eastbound
15.0
3.6
41.4

--

-60.0

Westbound
24.6
3.6
31.8
7.2a

--

60.0

Table 102 (continued)

in seconds)
Intersection ( t ~ m e

Phase

Green .
Yellow
Red . .

N . 35th Street

W . Galena Street

34.2
3.6
22.2

16.2
3.6
40.2

60.0

60.0

......
......
......

Total Cycle

.

N. 35th Street
Morning
Northbound

Southbound

30.6
3.6
25.8
7.2a
3 .0

20.4
3.6
36.0

Total Cycle

60.0

60.0

......
......

......

Total Cycle

Green .
Yellow
Red . .

......
......
......

Total Cycle

Green .
Yellow
Red . .

......

......
......

Total Cycle

Green .
Yellow
Red . .

......
......
......

Total Cycle

Northbound

Southbound

33.6
3.6
22.8
7.2a
3 .0

23.4
3.6
33 .0

18.6
3.6
37.8

15.6
3.6
40.8

60.0

60.0

60.0

60.0

-.

..

......
......

......

Total Cycle

Green .
Yellow
Red . .

......
......
......

Total Cycle

..
..

..
..

..
..

N . 35th Street

W . Brown Street

31.2
3.6
25.2

19.2
3.6
37.2

60.0

60.0

N . 35th Street

W . North Avenue

25.2
3.6
31.2

25.2
3.6
31.2

60.0

60.0

N . 35th Street

W . Center Street

25.2
3.6
31.2

25.2
3.6
31.2

60.0

60.0

N. 35th Street

W . Locust Street

28.2
3.6
28.2

22.2
3.6
34.2

60.0

60.0

N . 35th Street
Green .
Yellow
Red . .

Evening

Morning

Evening

Green . . . . . . .
Yellow . . . . . .
Red . . . . . . . .
Green Arrow . . .
Yellow Arrow . .

Green .
Yellow
Red . .

W Lisbon Avenue

W . Fond du Lac Avenue
(STH 145)

W . Burleigh Street

19.8
3.6
66.6

24.3
3.6
62.1

27.9
3.6
58.5

90.0

90 .0

90.0

.

N. 35th Street

W Auer Avenue

57.5
3.5
29.0

21.5
3.5
65.0

90.0

90.0

Table 102 (continued)
Phase

Intersection (time in seconds)
N. 35th Street

W. Townsend Street

28.2
3.6
28.2

22.2
3.6
34.2

60.0

60.0

N. 35th Street

W. Capitol Drive (STH 190)

Green. . . . . . .
Yellow . . . . . .
Red. . . . . . . .
Green Arrow. . .
Yellow Arrow . .

21.6
3.6
64.8

--

48.6
3.6
37.8,
7.2
3.6

Total cycleC

90.0

90.O

Green.
Yellow
Red . .

......
......
......

Total Cycle

--

a~eadingleft-turn arrow concurrent with through green phase.
b~aggingleft-turn arrow concurrent with through green phase.
'signal timing sequence on one or more approaches to this intersection is subject to c h a n by
~ pedestrian-actuated control.
d~eadingthrough arrow concurrent with through green phase.
e~aggingleft-turn arrow.
Source: City of Milwaukee and SEWRPC.

exclusive turn lane. Transportation systems management actions were accordingly also considered
for this intersection.
Table 104 provides a summary of the specific congestion problems found at each intersection, the
alternative actions considered for the alleviation
of these problems, the associated costs, and the
recommended actions. Table 105 summarizes the
changes in traffic signal timing recommended for
the problem intersections along this segment of
N. 35th Street. A total of six new actions are
recommended to be implemented at the six intersections having congestion problems at a total
capital cost of a proximately $56,000, expressed
in 1980 dollars.l?

The addition of separate signal phasing, in addition
to a new traffic controller, is the only action considered necessary to abate the congestion problems
at one of the four problem intersections-the intersection of N. 35th Street and W. Wisconsin Avenue.
The capital cost of improving this intersection is
estimated at $14,000.

l' This cost o f short-range improvement o f N. 35th
Street does not include the cost o f the improvements recommended at the intersection o f N. 35th
Street with W. Vliet Street; at the intersection o f
N. 35th Street with W. Lisbon Avenue; or at the
intersection o f N. 35th Street with W. Fond du
Lac Avenue (STH 145)lW. Burleigh Street. The
improvements o f these three intersections and the
attendant costs were considered in this chapter in
the analyses o f the problem segments o f W. Vliet
Street and Milwaukee Avenue from W. Harwood
Avenue to N. 20th Street, of W. Lisbon Avenue
from N. 60th Street to W. Walnut Street, and o f
W. Fond du Lac Avenue from N. 60th Street to

W. Walnut Street. At the intersection o f N. 35th
Street and W. Vliet Street, an addition to the existing signal phasing, plus a new traffic controller,
the prohibition o f on-street parking on one
approach, and the lengthening o f an existing northto-westbound left-turn lane are recommended at an
estimated capital cost of $16,800. At the intersection o f W. Lisbon Avenue and N. 35th Street, it
is recommended that the trafficsignals at the intersection be retimed, at minima2 cost. At the intersection o f N. 35th Street and W. Fond du Lac
Avenue/W. Burleigh Street, the prohibition o f
on-street parking on one intersection approach is
recommended, at an estimated cost o f $200.

To abate the congestion problems at the intersection of N. 35th Street and W. Michigan Street, the
retiming of the existing signal plan, in addition to
the addition of a separate signal phase, is required,
along with the addition of a new traffic controller.
The recommended change in the signal timing plan
at this intersection would require minimal cost,
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Figure 30
EXISTING TRAFFIC VOLUMES ALONG THE PROBLEM SEGMENT OF
N. 35TH STREET DURING THE MORNING PEAK HOUR=
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Figure 31
EXISTING TRAFFIC VOLUMES ALONG THE PROBLEM SEGMENT OF
N. 35TH STREET DURING THE EVENING PEAK HOUR^
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Table 103
PERCENTAGE RIGHT AND LEFT TURNS AND PERCENTAGE TRUCKS AND BUSES
I N THE TRAFFIC STREAM DURING THE MORNING AND EVENING PEAK HOURS A T
SIGNALIZED INTERSECTIONS ALONG THE PROBLEM SEGMENT OF N. 35TH STREET

Morning Peak Hour
Turns

l ntersection
N. 35th Street and
W. Park Hill Avenue

Approach
Direction

Percent
Right

Westbound
Northbound
Southbound

47

N. 35th Street and
W. Mount Vernon Avenue

Percent
Left

--

34
23

15

Eastbound
Westbound
Northbound
Southbound

N. 35th Street and
W. St. Paul Avenue

Evening Peak Hour
Percent
Trucks
and
Buses

--

5
5
5

43
55
24
1

43
40
1
20

Eastbound
Westbound
Northbound
Southbound

24
17
8
2

N. 35th Street and
W. Clybourn Street

Westbound
Northbound
Southbound

N. 35th Street and
W. Michigan Street

Turns
Percent
R~ght
13

Percent
Left

Percent
Trucks
and
Buses

42
38

24

--

5
5
5

5
5
5
5

40
64
4
3

40
18
4
2

5
5
5
5

4
26
6
8

5
5
5
5

48
13
4
3

26
12
8
2

5
5
5
5

49
7
1

49
1
8

5
5
5

57
7
1

42
1
3

5
5
5

Eastbound
Westbound
Northbound
Southbound

37
15
7
5

2
48
14
6

5
5
5
5

72
14
5
5

5
24
26
4

5
5
5
5

N. 35th Street and
W. Wisconsin Avenue

Eastbound
Westbound
Northbound
Southbound

3
21
14
7

8
16
2
18

5
5
5
5

12
15
12
14

12
10
7
12

5
5
5
5

N. 35th Street and
W. Wells Street

Eastbound
Northbound
Southbound

2
21
4

4
2
23

4
10
7

13
12
7

13
2
13

5
5
5

N. 35th Street and
W. Ktlbourn Avenue

Eastbound
Westbound
Northbound
Southbound

44
25
4
4

12
64
3
2

3
11
17
6

61
16
2
8

32
59
5
2

Eastbound
Westbound
Northbound
Southbound

58
26

--

42
32
5

61
13

--

--

39
19
3

5

18
8
19
10

12

--

5
5
5
5

N. 35th Street and
W. Highland Boulevard

Eastbound
Westbound
Northbound
Southbound

15
15
17
5

2
19
15
17

4
6
14
8

18
14
8
6

12
16
6
13

2
2
2
2

N. 35th Street and
W. Juneau Avenue

Eastbound
Westbound
Northbound
Southbound

28
27

--

72
53
4

38
25

--

62
36
6

6

32
7
13
7

1
2
2
3

N. 35th Street and
W. State Street

--

--

6

--

--6
5

I

Table 103 (continued)

Morning Peak Hour

Percent
Left

Percent
Trucks
and
Buses

Turns
l ntersection

Approach
Direction

Percent
Right

Evening Peak Hour

.

Turns
Percent
Right

Percent
Left

Percent
Trucks
and
Buses

N. 35th Street and
W. Vliet Street

Eastbound
Westbound
Northbound
Southbound

23
10
18
5

6
13
15
10

4
13
17
10

29
8
14
7

8
18
14
5

4
2
5
6

N. 35th Street and
W. Galena Street

Eastbound
Westbound
Northbound
Southbound

30
29
3
2

10
31
2
2

1
3
17
6

25
16
4
6

14
29
5
4

5
2
3
5

N. 35th Street and
W. Lisbon Avenue

Southeast-bound
Northwest-bound
Northbound
Southbound

9
17
6
4

4
15
8
9

4
16
10
8

20
12
7
6

5
6
12
7

6
3
5
8

N. 35th Street and
W. Brown Street

Eastbound
Westbound
Northbound
Southbound

10
18
5
3

16
22
3
6

6
8
18
10

26
25
4
1

16
24
4
5

13
6
5
8

N. 35th Street and
W. North Avenue

Eastbound
Westbound
Northbound
Southbound

7
15
16
6

5
8

--

--

8
15
15
13

15
14
12
11

-----

4
5
6
7

N. 35th Street and
W. Center Street

Eastbound
Westbound
Northbound
Southbound

8
6
11
4

5
19
7
11

5
17
18
10

11
9
10
9

6
11
10
10

8
6
6
5

N. 35th Street and
W. Locust Street

Eastbound
Westbound
Northbound
Southbound

14
5
12
3

9
22
6
6

2
8
11
9

13
9
10
8

13
17
6
11

6
4
8
8

N. 35th Street and
W. Burleigh Street/
W. Fond du Lac Avenue
(STH 145)

Eastbound
Westbound
Northbound
Southbound
Northwest-bound
Southeast-bound

34
30
15
5
15

---

24
26
10
8
9
1

------

--

6
10
5
5
9
3

--

5
3
5
5
3
2

N. 35th Street and
W. Auer Avenue

Eastbound
Westbound
Northbound
Southbound

34
35
2
6

19
27
7
7

9
25
12
7

24
41
3
7

29
26
14
11

9
1
8
9

N. 35th Street and
W. Townsend Street

Eastbound
Westbound
Northbound
Southbound

5
35
14
7

21
16
2
16

1
9
11
11

7
28
10
8

14
10
4
19

4
2
8
8

N. 35th Street and
W. Capitol Dr~ve
(STH 190)

Eastbound
Westbound
Northbound
Southbound

3
4
42
13

4
11
8
9

2
5
14
10

6
2
14
16

5
8
20
9

3
2
6
7

Source: SEWRPC.

----

--

Table 104
SUMMARY OF ALTERNATIVE AND RECOMMENDED 'TRANSPORTATION SYSTEMS MANAGEMENT ACTIONS
TO ABATE THE TRAFFIC CONGESTION PROBLEMS ON THE PROBLEM SEGMENT OF N. 35TH STREET

Location

N. 35th Street and
W. Michigan Street

N. 35th Street and
W. Wisconsin Avenue

Problem
Congested north-to-westboundleft turn
during the evening peak hour (210
vehicles per hour at levelof-service E)

Congested west-to-southbound left turn
during the evening peak hour (114
vehicles per hour at level-of-service E)

Alternative and Recommended
Transportation Systems
Management Actions
Recommended Actions
Retime 90-second cycle to increase
north-to-westbound left-turn arrow
from 10.8 t o 12.6 seconds during the
evening peak hour, making necessary
signal changes at other approaches

Capital Cost of
Recommended
Action

Total Capital
Cost per
Intersection

.-

Add 2.7-second yellow clearance arrow
in the signal sequence on northbound
N. 35th Street approach during the
morning and evening peak hours

$1 3,000

$1 3,000

Recommended Action
Add 7.2-second west-to-southbound
leading left-turn arrow t o operate
concurrently with the existing westbound green phase during the
evening peak hour

$14,000

$14,000

Cost not
included

Cost not
included

Cost not
included

Cost not
included

Cost not
included

Cost not
included

Alternative Action
Retime 90-second cycle so that all
vehicles can negotiate this problem
left-turn movement on the through
green phase during the evening
peak hour
(Not recommended because the
controlling capacity factor for
left-turn movement considered
is the opposing through traffic
volume during the evening
peak hour)

N. 35th Street and
W. Vliet Street

Congested right-turn, left-turn, and
through movements from southbound approach during the evening
peak hour (511 vehicles per hour at
levelof-service D)

Recommended Action
Refer t o analysis of W. Vliet Street
and Milwaukee Avenue from
W. Harwood Avenue to
N. 20th Street

Inefficient north-to-westbound leftturn-lane storage capacity during the
evening peak hour

N. 35th Street and
W. Lisbon Avenue

N. 35th Street and
W. Fond du Lac Avenue1
W. Burleigh Street

Congested left-turn, right-turn, and
through movements from westbound
approach during the evening peak
hour (499 vehicles per hour at levelof-service D)

Recommended Action
Refer t o analysis of W. Lisbon Avenue
from N. 60th Street t o W. Walnut
Street

Congested through traffic movement
from northwest-bound approach
during the evening peak hour (905
vehicles per hour at level-of-service El

Recommended Action
Refer to analysis of W. Fond du Lac
Avenue from N. 60th Street t o
W. Walnut Street

Table 104 (continued)

Location

N. 35th Street and
W. Capitol Drive

Problem
Congested west-to-southbound left turn
during the evening peak hour (172
vehicles per hour at level-of-serviceE)
Insufficient west-to-southbound leftturn-lane storage capacity during the
evening peak hour

Alternative and Recommended
Transportation Systems
Management Actions

Capital Cost of
Recommended
Action

Recommended Actions
Retime 90-second cycle t o increase
west-to-southbound left-turn
arrow from 7.2 t o 15.3 seconds,
making necessary slgnal changes
at other approaches at this
intersection and at the intersection of W. Capitol Drive with
W. Roosevelt Drive. Bidirectional
lagging arrows at this intersection
should be timed t o end simultaneously
Add a separate east-to-northbound
left-turn red indication t o eliminate
conflicting traffic movements owing
t o an increase in the difference In
duration between the west-to-southbound and east-to-northbound
left-turn arrows

$14,000

Lengthen west-to-southbound leftturn lane from 123 t o 170 feet
for increased storage capacity

$15,000

Subtotal

N. 35th Street and
W. State Street

Total Capital
Cost per
lntersectlon

$29,000
$56,000

Insufficient west-to-northbound rightturn-lane storage capacity during the
evening peak hour

Subtotal
Total

Recommended Action
Extend existing on-street parking
prohibition on north side of
westbound approach from 94 t o
140 feet during the evening
peak hour

$

200

$

200

$

200

$

200

$56,200

Source: SEWRPC.

and the addition of the required separate signal
phase and traffic controller at this intersection
would cost an estimated $13,000.
The remaining intersection which exhibited congestion problems--the intersection of N. 35th Street
and W. Capitol Drive (STH 190)-requires some
turn-lane reconstruction. In order to provide sufficient turn-lane storage capacity in the west-tosouthbound left-turn lane at this intersection, the
lengthening of the left-turn lane on the westbound

approach is required within the existing median
at an estimated capital cost of $15,000. To abate
existing congestion at this intersection, the addition of a separate signal phase in addition to a new
traffic controller is necessary, as is the retiming of
the existing signal timing plan. Minimal cost would
be associated with the retiming of the signal plan at
this intersection, and an estimated cost of $14,000
would be associated with the addition of the separate signal phase and traffic controller. The total
cost of improvements at this intersection is thus
estimated at $29,000.

Table 105
RECOMMENDED TRAFFIC SIGNAL OPERATION ALONG THE PROBLEM SEGMENT OF N. 35TH STREET
Phase

Intersection (time in seconds1
W. Park Hill Avenue

N. 35th Street
Morning
Northbound
Green. . . . .
Yellow . . . .
Red . . . . . .
Green Arrow.
Yellow Arrow

..
..
..
..

..

Total cycleC

Green.
Yellow
Red . .

....
....
....

59.4
3.6
27.0
7.2a/9.9b

Evening

Southbound

59.4
3.6
27.0
9.gb

45.9
3.6
40.5

--

--

--

90.0

90.0

--

---

90.0

90.0

19.8
3.6
66.6

---

90.0

N. 35th Street

W. Mount Vernon Avenue

53.1
3.6
33.3

26.1
3.6
60.3

90.0

90 .O

N. 35th Street

W. St. Paul Avenue

48.6
3.6
37.8

30.6
3.6
55.8

90.0

90.0

N. 35th Street

W. Clybourn Street

53.1
3.6
33.3

26.1
3.6
60.3

90 .O

90 .O

..
..
..

......
......
.. ....

Total Cycle

Green.
Yellow
Red. .

Southbound

36.9
3.6
49.5

Total Cycle

Green.
Yellow
Red. .

Northbound

......
......
......

Total Cycle

N. 35th Street
Morning
Northbound
Green. . . . .
Yellow . . . .
Red . . . . . .
Green Arrow.
Yellow Arrow

..
..
..
..
..

Total Cycle

W. Michigan Street
Evening

Southbound

Northbound

Morning

Evening

Southbound

53.1
3.6
33.3
10.8~
2.7

38.7
3.6
47.7

53.1
3.6
33.3
12.6~
2.7

36.9
3.6
49.5

26.1
3.6
60.3

25.2
3.6
61.2

90.0

90.0

90.0

90.0

90.0

90.0

---

---

---

N. 35th Street
Morning

Green. . . . .
Yellow . . . .
Red . . . . . .
Green Arrow.
Yellow Arrow
Total Cycle

..
..

..
..
..

W. Wisconsin Avenue
Evening

Northbound

Southbound

Northbound

27.0
3.6
59.4

41.4
3.6
45.0
10.8~
3.6

28.8
3.6
57.6

90.0

90.0

--

-90.0

---

---

Evening

Morning

Southbound

Eastbound Westbound

39.6
3.6
46.8
7 .2a
3.6

37.8
3.6
48.6

90.0

28.8
3.6
57.6

--

---

39.6
3.6
46.8
7 .2a
3.6

90.0

90.0

90.0

--

Table 105 (continued)
Intersection (time in seconds)

Phase

W. Wells Street

N. 35th Street
Evening

Morning

Morning

Evening

Northbound

Southbound

Northbound

Green. . . . . . .
Yellow . . . . . .
Red . . . . . . . .
Green Arrow. . .
Yellow Arrow . .

35.1
3.6
51.3
9.gd

48.6
3.6
37.8
10.8~
2.7

39.6
3.6
46.8
5.4d

53.1
3.6
33.3
10.8~
2.7

30.6
3.6
55.8

26.1
3.6
60.3

Total Cycle

90 .O

90.0

90.0

90.0

90.0

90.0

Green.
Yellow
Red . .

--

Southbound

--

N. 35th Street

W. Kilbourn Avenue

57.6
3.6
28.8

21.6
3.6
64.8

90.O

90.0

N . 35th Street

W. State Street

......
......
......

Total Cycle

Green. . . . . . .
Yellow . . . . . .
Red . . . . . . . .
Green Arrow.
Yellow Arrow. .

39.6
3.6
46.8

35.1
3.6
51.3

--

--

---

Total Cycle

90.0

90.0

Evening

Morning

Evening

Morning

..

---

---

Eastbound

Westbound

39.6
3.6
46.8
13.5~
2.7

23.4
3.6
63.0

90.0

Eastbound

34.2
3.6
52.2

--

44.1
3.6
42.3
7.2a
2.7

90.0

90.0

90.0

--

---

N. 35th Street

W. Highland Boulevard

Green. . . . . . .
Yellow . . . . . .
Red . . . . . . . .
Green Arrow. . .
Yellow Arrow . .

41.4
3.6
45.0
8.1
3.6

26.1
3.6
60.3

Total Cycle

90.0

90 .O

N. 35th Street

W. Juneau Avenue

53.1
3.6
33.3

26.1
3.6
60.3

90.0

90 .O

N. 35th Street

W. Vliet Street

Green.
Yellow
Red . .

......
......
......

Total Cycle

---

Southbound

Northbound

Southbound

Green. . . . . . .
Yellow . . . . . .
Red . . . . . . . .
Green Arrow. . .
Yellow Arrow .

18.6
3.6
37.8

23.4
3.6
33.0
6.6a
3.0

25.8
3.6
30.6
6.6a
3 .O

16.2
3.6
40.2

Total Cycle

60.0

60.0

60.0

--

--

Evening

Morning

Evening

Morning
Northbound

.

Westbound

Eastbound

Westbound

Eastbound Westbound

---

24.6
3.6
31.8
6 .6a
3 .O

15.0
3.6
41.1

15.0
3.6
41.4

--

---

24.6
3.6
31.8
6.6a
3 .O

60 .O

60.0

60.0

60.0

60.0

--

-

Table 105 (continued)

Phase

Green .
Yellow
Red . .

Intersection (time in seconds)

......
......
......

Total Cycle

N . 35th Street

W . Galena Street

34.2
3.6
22.2

16.2
3.6
40.2

60.0

60.0

N. 35th Street

W Lisbon Avenue

.

Northbound

Southbound

Green . . . . . . .
Yellow . . . . . .
Red . . . . . . . .
Green Arrow . . .
Yellow Arrow . .

30.6
3.6
25.8
7 9
3.0

20.4
3.6
36.0

18.6
3.6
37.8

..
..

--

..

Total Cycle

60.0

60.0

60.0

Green .
Yellow
Red . .

......
......
......

Total Cycle

Green .
Yellow
Red . .

......

......
......

Total Cycle

Green .
Yellow
Red . .

......
......

......

Total Cycle

Green .
Yellow
Red . .

......
......
......

Total Cycle

W Brown Street

31.2
3.6
25.2

19.2
3.6
37.2

60.0

60.0

N . 35th Street

W North Avenue

25.2
3.6
31.2

25.2
3.6
31.2

60.0

60 .0

N . 35th Street

W Center Street

25.2
3.6
31.2

25.2
3.6
31.2

60.0

60.0

N . 35th Street

W . Locust Street

28.2
3.6
28.2

22.2
3.6
34.2

60.0

60.0

N.35th Street
Green .
Yellow
Red . .

......
......
......

Total Cycle

.

N . 35th Street

.

.

W . Burleigh Street

W . Fond du Lac Avenue
(STH 145)

19.8
3.6
66.6

24.3
3.6
62.1

27.9
3.6
58.5

90.0

90.0

90.0

Table 105 (continued)
Phase

Green.
Yellow
Red. .

Intersection (time in seconds)

......
......
......

Total Cycle

Green.
Yellow
Red . .

......

......

......

Total Cycle

N. 35th Street

W. Auer Avenue

57.5
3.5
29.0

21.5
3.5
65.0

90.0

90.0

N. 35th Street

W. Townsend Street

28.2
3.6
28.2

22.2
3.6
34.2

60.0

60.0

N. 35th Street

W. Capitol Drive (STH 190)

Morning
Green. . . . . . .
Yellow . . . . . .
Red . . . . . . . .
Green Arrow. . .
Yellow Arrow. .
Red Indication .

21.6
3.6
64.8

Total cycleC

90.0

----

Morning

Evening
18.0
3.6
68.4

----

90.0

Eastbound
44.1
3.6
42.3
7.2e
3.6
47.7
90 .O

Evening

Westbound
48.6
3.6
37.8
7.2e
3.6

--

90.0

Eastbound
44.1
3.6
42.3
7.2e
3.6
47.7
90.0

Westbound
52.2
3.6
34.2
15.3e
3.6

--

90 .O

a~eadingleft-turn arrow concurrent with through green phase.
b~agging
left-turn arrow concurrent with through green phase.
'signal timing sequence on one or more approaches to this intersection is subject to change by pedestrian-actuated control.
d~eadingthrough arrow concurrent with through green phase.
e~aggingleft-turn arrow.
Source: SEWRPC.

As indicated earlier, one intersection along the
problem segment of N. 35th Street-the intersection of N. 35th Street and W. State Streetalthough
not exhibiting congestion problems, was found to
lack adequate vehicle storage capacity within an
exclusive turn lane. The extension of on-street parking prohibition on the north side of the westbound
approach at this intersection is required in order to
lengthen the existing west-to-northbound, rightturn-lane storage capacity. The estimated cost of
this action is $200.
In addition, the existing offsets between the traffic
signal timing plans of the 22 signalized intersections along this segment should be reviewed by the
implementing agency and altered as necessary to
accommodate the recommended traffic management actions and to assure efficient signal progres-

sion. Efficient progression is intended to yield
increased average vehicle operating speeds and
reduced vehicular delay at the signalized intersections along this segment of N. 35th Street by permitting traffic to travel along the arterial segment
with a minimum number of stops at traffic signals.
Furthermore, it must be recognized that a portion
of this problem segment of N. 35th Street from the
East-West Freeway (IH 94) to W. Vliet Street has
a series of signalized intersections spaced less than
1,000 feet apart. As a result, the recommended traffic management actions may not fully resolve the
congestion problems of this stretch if the traffic
signals along the stretch cannot be sufficiently
coordinated to assure efficient progression. Without efficient progression, vehicle queues from
upstream intersections may prevent the increased
capacity of downstream intersections from being
fully utilized.

W. Wisconsin Avenue from
N. 35th Street to N. 16th Street
Another of the 20 arterial street segments in the
northwest side study area determined to have
sufficiently severe existing problems to warrant
investigation of short-range traffic management
improvements is, as shown on Map 124, W. Wisconsin Avenue from N. 35th Street to N. 16th
Street, a distance of 1.2 miles. Map 125 shows the
existing land use pattern within a one-hall-milewide corridor along this problem segment of W.
Wisconsin Avenue. Residential land use comprises
the majority of the existing urban development in
the comdor, while retail sales and service land uses
comprise the majority of the existing urban development immediately adjacent to W. Wisconsin
Avenue. Retail sales and service land uses abut W.
Wisconsin Avenue at nearly all its intersections
along this segment. A large segment of governmental and institutional land use occurs along this
segment of W. Wisconsin Avenue between N. 30th
Street and N. 27th Street at Family Hospital,
Marquette High School, and Wisconsin Avenue
School and between N. 19th Street and N. 16th
Street at Deaconess Hospital, Milwaukee Children's
Hospital, and Marquette University.

Physical Characteristics: There are no physical
roadway restrictions between intersections along
the length of this segment of W. Wisconsin Avenue.
The segment is divided by a median which is 10
feet wide from N. 35th Street to N. 27th Street
and 1 4 feet wide from N. 27th Street to N. 16th
Street. The curb-to-curb widths of the dual roadways along this segment of W. Wisconsin Avenue
range from 32 to 35 feet, adequate to provide two
lanes for moving traffic in each direction with
parking permitted. Parking is currently permitted
along much of this segment of W. Wisconsin
Avenue, with parking being prohibited between N.
32nd and N. 31st Streets, between N. 24th and
N. 23rd Streets, between N. 22nd and N. 19th
Streets, and between N. 18th and N. 17th Streets
on the north side of Wisconsin .Avenue only, and
between N. 26th and N. 25th Streets on the south
side of W. Wisconsin Avenue only.
As indicated in Table 106, this segment of W.
Wisconsin Avenue has eight signalized intersections,
at which the W. Wisconsin Avenue approaches
range in width from 32 to 35 feet. Six of the eastbound and seven of the westbound approaches to
these eight intersections provide separate lanes for

Map 124
DETAIL OF THE PROBLEM SEGMENT OF W. WISCONSIN AVENUETRAFFIC SIGNAL JURISDICTION AND SUBSYSTEM ALIGNMENT
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Shown on this map is another of the 20 arterial street segments in the northwest aide study area determined to have sufficiently severe existing
problems to warrant investigation of short-range improvements-W. Wisconsin Avenue from N. 36th Street to N. 16th Street, a distance of
1.2 miles. This map also shows the location and jurisdiction of each of the eight traffic signalsalong thisarterial segment, including the interconnected progressive signal subsystems which are located within approximately onehalf mile of W. Wisconsin Avenue and are directly affected
by the timing plans of the traffic signals on W. Wisconsin Avenue.

Source: City of Milwaukee and SEWRPC.
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Map 125
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This map shows the existing iand ure pattern within a one-halfmilewide corridor along this problem segment of W. Wisconsin Avenue. Residential land use comprises the majority of the existing urban development in the corridor, while retail sales and sarvice iand ures comprisa the
maioritv of the existing urban development immediately adjacent t o W. Wisconsin Avenue. Retail sales and service iand uses abut W. Wismnsin
Avenue at nearly all its intersections along this segment. A large segment of governmental and institutional iand use occurs along thissegment
of W. Wisconsin Avenue between N. 30th Street and N. 27th Street at Family H w i t a l , Mamuette High School, and Wisconsin Avenue Schmt,
and between N. 19th Street and N. 16th Street at Deaconess Hospital. Milwaukee Children's Hospital, and Marquette University.
Source: SEWRPC.

Table 106
ROADWAY APPROACH WIDTHS, THE PROVISION OF EXCLUSIVE TURNING LANES, AND ON-STREET PARKING
RESTRICTIONS AT SIGNALIZED INTERSECTIONS ALONG THE PROBLEM SEGMENT OF W. WISCONSIN AVENUE
Roadway Approach W
Intersection
W. Wisconsin Avenue and N. 35th Street.
W. Wisconsin Avenue and N. 32nd Street
W. Wisconsin Avenue and N. 27th Street.
W. Wisconsin Avenue and N. 26th Streat.
W. Wisconsin Avenue end N. 24th Street.
W. Wisconsin Avenueand N. 19th Street.
W. Wisconsin Awnue and N. 17th streeta
W. Wisconsin Avenue and N. 16th streetb.

--

Eastbound

...
...
...
...
...
...
...
..

35 M L
32 M
32 M L
32 M L
32 M L
32 M L
32 M
32 M L

NPAM
NPAM
NPAM
NPAM
NPAM
NPAM
NPAM
NPAM

i (feet)
Northbound

Westbound
34ML
32ML
32ML
32ML
32ML
32ML
32ML
32 M

NSPM
NPPM
NP
NPPM
NP
NPPM
NPPM
NPPM

18

NPPM
NSPM
NP
NS
NP
NP

38

NP

25
15
21 L
15

18

..

NOTE: M = median provided
L exclusive left-turn lens
R exclusive right-turn lane (does not include minor right-turn channelizationsl
P = parking permitted on near- and farside approaches during morning and evening peak hours
NP = parking prohibited on near- and farside approaches during morning and evening peak hours
NPAM = parking prohibited on near-and farside approaches during morning peak hour
NPPM =parking prohibited on near- and farside approaches during evening peak hour
FS = parking prohibited on farside approach during morning and evening peek hours
FSAM =parking prohibited on farside approach during morning peak hour
FSPM = parking prohibited on farslde approach during evening peak hour
NS -parking prohibited on nearside approach during morning and evening peek hours
NSAM = parking prohibited on near-side approach during morning park hour
NSPM -parking prohibited on nearside approach during evening peak hour
'0ne.wav

street southbound.

boneway street nonhbound.
Source: SEWRPC.

..

Southbwnd
32

FSPM

20 L

NP
NS
P
P
NP

..

14
15
21
36

..

-.

..

the exclusive use of left-turning vehicles. On-street
parking restrictions at each of the signalized
intersection approaches along this segment of W.
Wisconsin Avenue are also indicated in Table 106.
Traffic Control Measures: The timing plan for each
of the eight traffic signals along W. Wisconsin
Avenue between N. 35th Street and N. 16th Street
is indicated in Table 107. Map 124 shows the
location and jurisdiction of each of these signals
and their relationship to the other interconnected
progressive signal subsystems which are located
within approximately one-half mile of W. Wisconsin Avenue and are directly affected by the
timing plans of the traffic signals on W. Wisconsin
Avenue. Four of the traffic signals are located at
intersections of W. Wisconsin Avenue with other
arterial streets, and four are located at intersections
of W. Wisconsin Avenue with nonarterial streetsspecifically, N. 32nd Street, N. 26th Street, N.
24th Street, and N. 19th Street. Stop signs are
located at all other approaches to collector or
local street crossings of this segment of W. Wisconsin Avenue. This entire segment of W. Wisconsin Avenue is posted for a 30-mile-per-hour
speed -limit.
Existing Traffic Conditions and Problems: Current
morning and evening peak-hour traffic volumes are
shown for all approaches to the eight signalized
intersections along the problem segment of W.
Wisconsin Avenue in Figures 32 and 33. The
locations along W. Wisconsin Avenue from N. 35th
Street to N. 16th Street where traffic management
actions are to be considered as a means of reducing
congestion and improving operation conditions
were identified by comparing morning and evening
traffic volumes for each approach to the eight
controlled intersections to the maximum hourly
capacity of each approach. The major operating
characteristics affecting the maximum hourly
roadway capacity of intersection approaches to W.
Wisconsin Avenue, including the percentage of leftand right-turning vehicles and the percentage of
trucks or buses in the peak-hour traffic stream, are
summarized in Table 108.
Based upon the ratios of existing morning and
evening peak-hour traffic volumes and the maximum traffic-carrying capacities of each intersection
approach along this segment of W. Wisconsin
Avenue, those vehicular traffic movements currently experiencing traffic congestion--that is,
operating at level-of-serviceD or E-were identified
and are shown in Figures 32 and 33. No congested

traffic movements were found to occur along this
segment of W. Wisconsin Avenue during the
morning peak hour, and one congested movement
was found to occur during the evening hour. This
problem segment of W. Wisconsin Avenue was
included in this study at the request of the City of
Milwaukee, as it was identified as having high
accident rates and frequencies. In this regard,
additional studies of accident rates and frequencies
will be necessary to further identify and formulate
recommendations to relieve the traffic safety
problems which may exist on this segment in
addition to the identified congestion problem.
Alternative and Recommended Transportation
Svstems Manaeement Actions: The one evening
peak-hour trafjic congestion problem identified
along W. Wisconsin Avenue occurs at the intersection of W. Wisconsin Avenue and N. 35th Street.
Table 109 provides a summary of the congestion
problem found at the intersection of W. Wisconsin
Avenue and N. 35th Street and of the costs associated with the improvement of this intersection.
Table 110 summarizes the changes in signal timing
recommended for the intersection of N. 35th Street
and W. Wisconsin Avenue.

'*

In addition, the existing offsets between the traffic
signal timing plans of the eight signalized intersections along this segment should be reviewed by
the implementing agency and altered as necessary
to accommodate the one recommended traffic
management action and to assure efficient signal
progression. Efficient progression is intended to
yield increased average vehicle operating speeds
and reduced vehicular delay at the signalized
intersections along this segment of W. Wisconsin
Avenue by permitting traffic to travel along the
arterial segment with a minimum number of stops
at traffic signals.
l2 The costs o f short-range improvement o f W. Wisconsin Avenue d o not include the cost o f the
improvements recommended at the intersection
of W. Wisconsin Avenue and N. 35th Street. The
improvement o f this intersection, and attendant
cost, was considered in this chapter in the ana2ysis
o f the problem segment of N. 35th Street from the
East-West Freeway (IH 9 4 ) to W. Capitol Drive.
At the intersection o f N. 35th Street and W. Wisconsin Avenue, the addition o f a separate signal
phase in addition to a new traffic controller is
required to improve operating conditions, at
a capital cost o f approximately $14,000.

Table 107
EXISTING TRAFFIC SIGNAL OPERATION ALONG THE PROBLEM SEGMENT OF W. WISCONSIN AVENUE

Phase

Intersection (time in seconds)
W. Wisconsin Avenue

N. 35th Street

Evening

Morning

Northbound
Green. . . . .
Yellow . . . .
Red. . . . . .
Green Arrow.
Yellow Arrow

...
...
...
...
...

---

Total Cycle

Green.
Yellow
Red. .

--

---

90.0

--

90.0

Northbound

Southbound

41.4
3.6
45.0
10.8~
3.6

28.8
3.6
57.6

39.6
3.6
46.8
7.2a
3.6

90.0

90.0

Southbound

27 .O
3.6
59.4

39.6
3.6
46.8

37.8
3.6
48.6

90.0

62.1
3.6
24.3

17.1
3.6
69.3

. 90.0

90 .O

Morning

Evening

Eastbound

Westbound

33.3
3.6
53.1

---

27.0
3.6
46.8
12.6~
3.6

24.3
3.6
46.8

--

--

--

--

14.4'

15.3c

90.0

90.0

90 .O

90.0

90.0

90.0

.......
.......
.......

.......
.......
.......

Total Cycled

.......
.......
.......

Total cycled

20.7
3.6
51.3

Eastbound

..

Total Cycle

Green.
Yellow
Red. .

Evening

..

W. Wisconsin Avenue

Green.
Yellow
Red . .

Morning

44.1
3.6
42.3
7.2a
3.6

Total Cycle

Green.
Yellow
Red . .

90.0

N. 27th Street

W. Wisconsin Avenue

..
..
..
...

--

N. 32nd Street

Total cycleb

Green. . . . . .
Yellow . . . . .
Red . . . . . . .
Green Arrow.
Yellow Arrow .
Green Through
Only. . . . . .

--

W. Wisconsin Avenue

.......
.......
.......

Westbound

Evening

Morning

23.4
3.6
63 .O

---

---

---

N. 26th Street

53.1
3.6
33.3

26.1
3.6
60.3

90.0

90.0

W. Wisconsin Avenue

N. 24th Street

52.6
3.6
33.8

26.6
3.6
59.8

90.0

90 .O

W. Wisconsin Avenue

N. 19th Street

62.1
3.6
24.3

17.1
3.6
69.3

90.0

90.0

Table 107 (continued)
Phase

Intersection (time in seconds)

N. 17th Street

W. Wisconsin Avenue
Morning
Westbound
Green. . . . . . . .
Yellow . . . . . . .
Red . . . . . . . . .
Green Arrow.
Yellow Arrow. . .

...

Total Cycle

Evening

Eastbound

44.1
3.6
42.3
7.2e

33.3
3.6
53.1

--

---

90.0

90.0

Westbound

Eastbound

44.1
3.6
42.3
13 .5e

27.0
3.6
59.4

--

---

90.0

90.0

35.1
3.6
51.3

---

90.0
N. 16th Street

W. Wisconsin Avenue
Morning
Westbound
Green . . . . . . . .
Yellow . . . . . . .
Red . . . . . . . . .
Green Arrow. . . .
Yellow Arrow . . .
Total Cycle

27.9
3.6
58.5

---

90.0

Morning

Evening

48.6
3.6
3 7 .8e
8.1

39.6
3.6
46.8

30.6
3.6
55.8

.-

---

90.0

90.0

90.0

Evening

Eastbound

Westbound

39.6
3.6
46.ee
8.1

36.9
3.6
49.5

--

---

90.0

90.0

Eastbound

--

--

a~eadingleft-turn arrow concurrent with through green phase.
b~ignaloperates as a flashing beacon, with red indication controlling N. 32nd Street and yellow indication controlling W. Wisconsin Avenue
unless activated by pedestrian-actuated control.
'Leading through arrow.
d~ignaltiming sequence on one or more approaches to this intersection is subject to change by pedestrian-actuated control.
e~aggingleft-turn arrow concurrent with through green phase.
Source: City of Milwaukee and SEWRPC.

N. 20th Street from W. North
Avenue to W. Hopkins Street
Another of the 20 arterial street segments in the
northwest side study area determined to have
sufficiently severe existing problems to warrant
investigation of short-range traffic management
improvements is, as shown on Map 126, N. 20th
Street from W. North Avenue to W. Hopkins Street,
a distance of one mile. The existing land use
pattern within a one-half-mile-wide corridor along
this problem segment of N. 20th Street is shown
on Map 127. Residential land use comprises the
majority of the existing urban development in
the corridor, as well as of the existing urban development immediately adjacent to N. 20th Street.
Retail sales and service land uses abut N. 20th
Street at its intersections with W. North Avenue,
W-. Center Street, W. Hadley Street, W. Burleigh
Street, and W. Hopkins Street. Governmental and

institutional land uses along this segment consist
of the 20th Street School at the intersection of
N. 20th Street and W. Meinecke Avenue.
Physical Characteristics: There are no physical
roadway restrictions between intersections along
the length of this segment of N. 20th Street. None
of this problem segment of N. 20th Street is
median divided. The segment has a curb-to-curb
width of 39 to 47 feet, adequate to provide two
lanes for moving traffic in each direction with
parking prohibited. Parking is currently permitted
along most of this segment of N. 20th Street, with
parking being prohibited only between W. Burleigh
Street and W. Hopkins Street on the east side of
the roadway.
As indicated in Table 111, the problem segment
of N. 20th Street. has six signalized intersections,
at which the N. 20th Street approaches are all

Figure 32

Figure 33

EXISTING TRAFFIC VOLUMES ALONG THE
PROBLEM SEGMENT OF W. WISCONSIN AVENUE
DURING THE MORNING PEAK HOUR=

EXISTING TRAFFIC VOLUMES ALONG THE
PROBLEM SEGMENT OF W. WISCONSIN AVENUE
DUWG THE EVENING PEAK HOUR^
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ISMINUTE TIME PERIODS.
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INTERSECTION APPROACHES.

TRAFFIC VOLUME

68.~8.48

RIGHT T U R N

a

~PEAK-HOUR
~
VOLUMESSHOWN
REPRESENT THE FOUR
HIGHEST CONSECUTIVE

~

~

15 MINUTE TlME PERIODS.
AND DO NOT NECESSARILY
REPRESENT THE SAME ONE.
HOUR TlME PERIOD ON ALL
INTERSECTION APPROACHES

THROUGH

LEFT TURN

Source: SEWRPC.

Source: SEWRPC.

20 feet in width. None of these six signalized
approaches provide separate lanes for the exclusive
use of left- or right-turning vehicles. On-street parking restrictions at each of the signalized intersection approaches along this segment of N. 20th
Street are also indicated in Table 111.

fic signals are located at the intersections of
N. 20th Street with other arterial streets, and two
are located at the intersections of N. 20th Street
with nonarterial streets-specifically, W. Wright
Street and W. Locust Street. This entire segment
of N. 20th Street is posted for a 30-mile-per-hour
speed limit.

Traffic Control Measures: The timing plan for each
of the six traffic simals along N. 20th Street
between W. North ~ i e n u eand W. Hopkins Street
is shown in Table 112. Map 126 shows the location
and jurisdiction of each of these signals and their
relationship to the other interconnected progressive signal subsystems which are located within
approximately one-half mile of N. 20th Street and
are directly affected by the timing plans of the
traffic signals on N. 20th Street. Four of the traf-

Existing Traffic Conditions and Problems: Current
morning and evening peak-hour traffic volumes
are shown for all approaches to the six signalized
intersections along the problem segment of N. 20th
Street in Figures 34 and 35. The locations along
N. 20th Street from W. North Avenue to W. Hopkins Street where traffic management actions are
to be considered as a means of reducing congestion
and improving operating conditions were identified

l

~

Table 108
PERCENTAGE RIGHT AND LEFT TURNS AND PERCENTAGE TRUCKS AND BUSES
I N THE TRAFFIC STREAM DURING THE MORNING AND EVENING PEAK HOURS A T
SIGNALIZED INTERSEC'TIONS ALONG THE PROBLEM SEGMENT OF W. WISCONSIN AVENUE
Morning Peak Hour

Evening Peak Hour

Percent
Right

Percent
Left

Percent
Trucks
and
Buses

5
5
5
5

12
15
12
14

12
10
7
12

5
5
5
5

3
12

3

--

--

-43

2
57

5
2
1

3
22
6
7

5
5
5
5

7
9
13
15

7
9
14
11

5
5
5
5

1
3
41
46

3
1
6
19

2
11
2
15

3
4
44
45

2
1
12
24

5
3
1
1

Eastbound
Westbound
Northbound
Southbound

1
7
32
53

4
1
34
39

3
11

--

1
3
26
71

5
1
46
13

5
3
1
1

W. Wisconsin Avenue
and N. 19th Street

Eastbound
Westbound
Northbound
Southbound

5
2
39
48

3
5
25
16

3
8
1
5

5
1
23
60

3
2
36
18

5
3
1
4

W. Wisconsin Avenue
and N. 17th Street

Eastbound
Westbound
Southbound

10

--

--

15

3
11
8

17

11
13

26

14
10

Eastbound
Westbound
Northbound

--

16

--

12

12
11

7
13

23

Turns
Approach
Direction

Percent
Right

W. Wisconsin Avenue
and N. 35th Street

Eastbound
Westbound
Northbound
Southbound

3
21
14
7

8
16
2
18

W. Wisconsin Avenue
and N. 32nd Street

Eastbound
Westbound
Northbound

--

3

--

72

3
28

W. Wisconsin Avenue
and N .27th Street

Eastbound
Westbound
Northbound
Southbound

7
13
11
13

W. Wisconsin Avenue
and N. 26th Street

Eastbound
Westbound
Northbound
Southbound

W. Wisconsin Avenue
and N. 24th Street

Intersection

W. Wisconsin Avenue
and N. 16th Street

--

Percent
Left

--

16

Percent
Trucks
and
Buses

--

6
9
3

Turns

--

5
4
3
4
5
3

--

Source: SEWRPC.

Table 109
SUMMARY OF ALTERNATIVE AND RECOMMENDED TRANSPORTATION SYSTEMS MANAGEMENT ACTIONS
TO ABATE THE TRAFFIC CONGESTION PROBLEM ON THE PROBLEM SEGMENT OF W. WISCONSIN AVENUE

Location
W. Wisconsin Avenue
and N. 35th Street

>

Source: SEWRPC.

356

Problem
Congested west-to-southbound
left turn during the evening peak
hour (114 vehicles per hour at
level-of-service E)

Alternative
and Recommended
Transportation Systems
Management Actions
Recommended Action
Refer to analysis of N. 35th
Street from East-West
Freeway (IH 94) to
W. Capitol Drive

Capital Cost of
Recommended
Action

Total
Capital
Cost

Cost not included

Cost not included

I

Table 110
RECOMMENDED TRAFFIC SIGNAL OPERATION ALONG THE PROBLEM SEGMENT OF W. WISCONSIN AVENUE

Phase

Intersection (time in seconds)
N. 35th Street

W. Wisconsin Avenue
Morning

Evening
Westbound

Green. . . . .
Yellow . . .
Red . . . . . .
Green Arrow.
Yellow Arrow

...

37.8
3.6
48.6

....
...
.. .

Total Cycle

Green.
Yellow
Red . .

---

28.8
3.6
57.6

90.0

90.0

90.0

Green.
Yellow
Red . .

Total Cyck

Evening

Eastbound

Westbound

Eastbound

---

27.0
3.6
46.8
12.6a
3.6

23.4
3.6
63 .O

--

--

90.0

90.0

--

90.0

90.0

Green.
Yellow
Red . .

d

....

...
. . .. . . .
.. .... .

d
Total Cycle

---

90.0

90.0

90 .O

---

N. 27th Street

--

.......
.......
.......

39.6
3.6
46.8
7.za
3.6

W. Wisconsin Avenue

..

Total Cycle

28.8
3.6
57.6

90.0

44.1
3.6
42.3
7.2a
3.6

. . . .. . .
.......
.......

41.4
3.6
45.0
10.8~
3.6

90.0

33.3
3.6
53.1

W. Wisconsin Avenue
Green.
Yellow
Red . .

27 .O
3.6
59.4

17.1
3.6
69.3

.
..
..
..
..

Total Cycle

Southbound

62.1
3.6
24.3

Morning

.

Northbound

Southbound

N. 32nd Street

Total Cycleb

Westbound

---

Northbound

W. Wisconsin Avenue

.......
.......
.......

Green. . . . . .
Yellow . . . . .
Red. . . . . . .
Green Arrow. .
Yellow Arrow.
Green Through
Only. . . . . .

Eastbound

39.6
3.6
46.8
7.za
3.6

...

Evening

Morning

---

90.0

Morning

Evening

20.7
3.6
51.3

24.3
3.6
46.8

---

---

14.4~

15.3~

90.0

90.0
N . 26th Street

53.1
3.6
33.3

26.1
3.6
60.3

90.0

90 .O

W. Wisconsin Avenue

N. 24th Street

52.6
3.6
33.8

26.6
3.6
59.8

90.0

90.0

W. Wisconsin Avenue

N. 19th Street

62.1
3.6
24.3

17.1
3.6
69.3

90.0

90 .O

Table 110 (continued)
Phase

Intersection (time in seconds)
N. 17th Street

W. Wisconsin Avenue
Evening

Morning
Westbound
Green . . . . .
Yellow . . . .
Red. . . . . .
Green Arrow.
Yellow Arrow

...
...
...

...

...

Total Cycle

Eastbouod

44.1
3.6
42.3
7.2e

33.3
3.6
53.1

--

--

--

90.0

90 .O

Westbound

Eastbound

44.1
3.6
42.3
13.5e

27.0
3.6
59.4

35.1
3.6
51.3

--

--

--

--

90.0

90.0

--

90.O
N. 16th Street

W. Wisconsin Avenue

Westbound
Green . . . . . . . .
Yellow . . . . . . .
Red. . . . . . . . .
Green Arrow. . . .
Yellow Arrow . . .
Total Cycle

27.9
3.6
58.5

---

90 .O

Morning

Evening

48.6
3.6
37.8
8.1e

39.6
3.6
46.8

30.6
3.6
55.8

90.0

90.0

90.0

Evening

Morning
Eastbound

Westbound

39.6
3.6
46.8
8.1e

36.9
3.6
49.5

--

--

90.0

90.0

Eastbound

--

---

-.
--

a~eadingleft-turn arrow concurrent with through green phase.
b~ignaloperates as a flashing beacon, with red indication controlling N. 32nd Street and yellow indication controlling W. Wisconsin Avenue
unless activated by pedestrian-actuated control.
'Leading through arrow.
d~ignaltiming sequence on one or more approaches to this intersection is subject to change by pedestrian-actuated control.
e~agging
left-turn arrow concurrent with through green phase.
Source: SEWRPC.

by comparing morning and evening traffic volumes
for each approach to the six controlled intersections to the maximum hourly capacity of each
approach. The major operating characteristics
affecting the maximum hourly roadway capacity
of intersection approaches to N. 20th Street,
including the percentage of left- and right-turning
vehicles and the percentage of trucks or buses in
the peak-hour traffic stream, are summarized in
Table 113.
Based upon the ratios of existing morning and
evening peak-hour traffic volumes and the maximum traffic-carrying capacities of each intersection
approach along this segment of N. 20th Street,
those vehicular traffic movements currently experiencing traffic congestion-that is, operating at
level-of-service D or E-were identified and are
shown in Figures 34 and 35. As shown in these

figures, no congested traffic movements were
found to occur along this segment of N. 20th
Street during either peak hour. This problem segment of N. 20th Street was included in the study
at the request of the City of Milwaukee, as it was
identified as having high accident rates and frequencies. In this regard, additional studies of accident rates and frequencies will be necessary to
further identify and formulate recommendations
to relieve the traffic safety problems which may
exist on this segment.
Alternative and Recommended Transportation
Systems Management Actions: No transportation
systems management actions were recommended
along this segment of N. 20th Street, and no
changes were recommended in the traffic signal
timing plans at iritersections along this segment.

DETAIL OF THE PROBLEM SEGMENT OF N. 20TH STREET
TRAFFIC SIGNAL JURISDICTION AND SUBSYSTEM ALIGNMENT
LEGEND
SIGNAL JURISDICTION
CITY OF MILWAUKEE

I
ISIGNAL-TEM
LOCATE0

ASSOCIATE0 W I T H TRAFFIC CONTROL DEVICES
ON N. 2OTH STREET INCLUDED AS P A R T OF THE TOTAL
PROORESSION SYSTEM ALOND THE CORRIDOR

Shown on this map is another of the 20 arterial street segments in the northwest side study area determined to have sufficiently severe existing
problems to warrant investigation of short-range improvements-N. 20th Street from W. North Avenue t o W. Hopkins Street, a distance of
1.0 mile. This map also shows the location and iurirdiction of each of the six traffic signaisalong thisamrial segment, including the relationship of these signals to the other interconnected progressive signal subsystems which are located within approximately one-half mile of N. 20th
Street and are directly affected by the timing plans of the traffic signals on N. 20th Street.

Source: City of Milweukee and SEWRPC.

The City of Milwaukee is planning to implement
the North Division Neighborhood Master Plan,
which is intended to restore and stabilize the
neighborhood generally bounded by N. 8th Street,
W. North Avenue, N. 20th Street, and W. Burleigh
Street. Included in this master plan are neighborhood traffic management actions which will divert
many motorists who presently use the neighborhood streets for through movement to the major
&ial
routes. Implementation of this plan will
have direct effects upon this problem segment of
N. 20th Street.

W. North Avenue from N. 124th
Street to N. 76th Street (STH 181)
Another of the 20 arterial street segments in the
northwest side study area determined to have
sufficiently severe existing problems to warrant
investigation of short-range traffic management
improvements is, as shown on Map 128, W. North
Avenue from N. 124th Street to N. 76th Street
(STH 181), a distance of 3.0 miles. Map 129 shows
the existing land use pattern within a one-halfmile-wide corridor along this problem segment
of W. North Avenue. Residential land use com-

Map 127

LAND USE ADJACENT TO THE PROBLEM SEGMENT OF N. 2OTH STREET

LEGEND
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lND"sTR'AL
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T I I U D C O I I I I I O N LAND USE8
.NO
RCSIDLNTIAL P.*NLI"G
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COYERlLlENTIL AND I W S T I T U T I O I I L
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This map shows the existing land use pattern within a onehalfmile-wide corridor along this problem segment of
N. 20th Street. Residential land use comprises the majority of the existing urban development in the corridor,
as well as of the existing urban development Immediately adjacent t o N. 20th Street. Retail sales and service lend
uses abut N. 20th Street at Its intersections with W. North Avenue. W. Center Street, W. Hadiey Street. W. Burleigh Street, and W. Hwkins Street. Governmental and institutional land uses along this aegment include the
20th Street School at the intersection of N. 20th Street and W. Meinecke Avenue.
Source: SEWRPC.

prises the majority of the existing land uses within
the corridor, while a combination of residential,
retail sales and service, and offstreet parking land
uses comprise the majority of the existing urban
development immediately adjacent to W. North
Avenue. Retail sales and service land uses abut
W. North Avenue, particularly at its intersection
with N. 124th Street and with N. Mayfair Road
(STH 100) at the Mayfair Mall Shopping Center,

and between N. 92nd Street and N. 84th Street.
Governmental and institutional land uses abut
W. North Avenue between N. 122nd and N. 119th
Streets, including the Fisher Elementary School;
and between N. 80th and N. 76th Streets at Longfellow Junior High School, Wauwatosa Cemetery,
and the Wauwatosa Civic Center. Recreational
land uses abut this segment of W. North Avenue at
N. Menomonee River Parkway.

Table 111
ROAD APPROACH WIDTHS, THE PROVISION OF EXCLUSIVE TURNING LANES, AND ON-STREET PARKING
RESTRICTIONS A T SIGNALIZED INTERSECTIONS ALONG THE PROBLEM SEGMENT OF N. 20TH STREET
Roadway Approach Width (feet)
Intersection
N. 20th Street and W. North Avenue.
N. 20th Street and W. Wright Street .
N. 20th Street and W. Center Street .
N. 20th Street and W. Locust Street .
N. 20th Street and W. Burleigh Street
N. 20th Street and W. Hopkins Street

Northbound

..
..
..
..
..
..

20
20
20
20
20
20

NSPM
NS
FSPM
NPPM
NPPM
NPPM

Southbound
20
20
20
20
20
20

NS
P
P
P
P
P

Eastbound or
Southeast-bound
25
17
25
24
20
25

NP
P
NPAM
NSAM
P
P

Westbound or
Northwest-bound
25
17
25
21
20
25

NPPM
FSPM
P
NS
NS
NS

NOTE: M = median provided
L = exclusive left-turn lane
R = exclusive right-turn lane (does not include minor right-turn channelizations)
P = parking permitted on near- and far-side approaches during morning and evening peak hours
NP =parking prohibited on near- and far-side approaches during morning and evening peak hours
NPAM = parking prohibited on near- and far-side approaches during morning peak hour
NPPM = parking prohibited on near- and far-side approaches during evening peak hour
FS = parking prohibited on farside approach during morning and evening peak hours
FSAM = parking prohibited on far-side approach during morning peak hour
FSPM = parking prohibited on far-side approach during evening peak hour
NS = parking prohibited on near-sideapproach during morning and evening peak hours
NSAM = parking prohibited on near-sideapproach during morning peak hour
NSPM = parking prohibited on near-side approach during evening peak hour
Source: SEWRPC.

Physical Characteristics: There are no physical
roadway restrictions between intersections along
the length of this segment of W. North
The segment consists of dual roadways separated
by a median which ranges in width from 16 to
28 feet between N. 124th Street and N. Menomonee River Parkway, by a median 4 feet in width
between N. 93rd Street and N. 91st Street, and
by a median 1 5 feet in width at N. 76th Street
(STH 181). With the exception of the intersections
of W. North Avenue with N. 114th Street and with
N. Menomonee River Parkway, where the curb-tocurb widths of the dual roadways are 28 feet, adequate to provide two lanes for moving traffic in
each direction with parking prohibited, the curb-tocurb widths of the dual roadways along W. North
Avenue between N. 124th Street and N. Menomonee River Parkway are 36 feet, adequate to provide
two lanes for moving traffic in each direction with
parking permitted. The curb-to-curb widths of the
dual roadways are 24 feet between N. 93rd Street
and N. 91st Street, adequate to provide two lanes
for moving traffic in each direction with parking
prohibited, and 34 feet at the intersection of
W. North Avenue and N. 76th Street (STH 181),
adequate to provide two lanes for moving traffic

venue.

in each direction with parking permitted. Between
N. 91st Street and N. 77th Street, W. North Avenue
is not median divided, and has a curb-to-curb width
of 48 feet, adequate to provide two lanes for
moving traffic in each direction with parking prohibited. Parking is currently permitted along
much of the entire problem segment of W. North
Avenue, with parking being prohibited only
between N. 113th Street and N. 105th Street
on the north side of the roadway, and between
N. lOlst Street and N. Menomonee River Parkway
and N. 90th Street and N. Pasadena Boulevard on
the south side of the roadway.
As shown in Table 114, this segment of W. North
Avenue has eight signalized intersections, at which
the W. North Avenue approaches range in width
from 24 to 36 feet. Six of the eastbound and six of
the westbound approaches to these eight intersections provide separate lanes for the exclusive use
of left-turning vehicles, and one of the eastbound
approaches provides a separate lane for the exclusive use of right-turning vehicles. On-street parking
restrictions at each of the signalized intersection
approaches along this segment of W. North Avenue
are also indicated in Table 114.

Table 112

.

EXISTING TRAFFIC SIGNAL OPERATION ALONG THE PROBLEM SEGMENT OF N 20TH STREET

Phase

Intersection (time i n seconds)

W North Avenue

46.8
3.6
39.6

32.4
3.6
54.0

90 .0

90.0

N 20th Street

W . Wright Street

31.2
3.6
25.2

19.2
3.6
37.2

60.0

60.0

N 20th Street

W Center Street

25.2
3.6
31.2

25.2
3.6
31.2

60.0

60.0

N . 20th Street

W . Locust Street

22.2
3.6
34.2

28.2
3.6
28.2

60.0

60.0

N . 20th Street

W . Burleigh Street

..........
.........

Green
Yellow
Red . .

.........

Total Cycle

.

Green .
Yellow
Red . .

.........
.........
.........

Total Cycle

.

Green .
Yellow
Red

.........
.........
...........

Total Cycle

Green .
Yellow
Red . .

.........
.........
.........

Total Cycle

Morning
Green .
Yellow
Red . .

.........
.........
.........

Total Cycle

Green .
Yellow
Red

.........
.........
...........

Total Cycle

Source: City of Milwaukee and SEWRPC.

.

N . 20th Street

Evening

.

Morning

Evening

25.2
3.6
31.2

28.2
3.6
28.2

25.2
3.6
31.2

22.2
3.6
34.2

60.0

60.0

60.0

60.0

.

N . 20th Street

W Hopkins Street

25.2
3.6
31.2

25.2
3.6
31.2

60.0

60.0

EXISTING TRAFFIC VOLUMES ALONG THE PROBLEM SEGMENT
OF N. 20TH STREET DURING THE MORNING PEAK HOUR'
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Table 113
PERCENTAGE RIGHT AND LEFT TURNS AND PERCENTAGE TRUCKS AND BUSES
I N THE TRAFFIC STREAM DURING THE MORNING AND EVENING PEAK HOURS AT
SIGNALIZED INTERSECTIONS ALONG THE PROBLEM SEGMENT OF N. 20TH STREET

Percent
Trucks
and
Buses

Turns

N. 20th Street and
W. North Avenue

N. 20th Street and
W. Wright Street

I

N. 20th Street and
W. Center Street

N. 20th Street and
W. Locust Street

N. 20th Street and
W. Burleigh Street

N. 20th Street and
W. Hopkins Street

-

I

1

Eastbound
Westbound
Northbound
Southbound

16
12

Eastbound
Westbound
Northbound
Southbound

32
20
8
3

Eastbound
Westbound
Northbound
Southbound
Eastbound
Westbound
Northbound
Southbound
Eastbound
Westbound
Northbound
Southbound
Southeast-bound
Northwest-bound
Northbound
Southbound

Percent
Left

Percent
Right

Approach
Direction

Intersection

9

1

5

9

6

7
5

..

5
7
5

14

2

5
5
1

8
2

1

Turns

Percent
Right

12
11

20
17
6

4

5

23
18
4
3

5

5

1

5

6

6
5

6
15
4

8

17
6
12
1

7
6
7
1

12
2
4
12

8

..

3
3
10
6

17
18
..

18

4
8
..

3

4

..
1

1
16
18

..

1

1

1 7
11

Percent
Trucks
and
Buses
2
1
1
1

13

12

5
5
5

3
18

Percent
Left
10
2

5

5

.

1
10
12
23

9

15
21

I

Evening Peak Hour

Morning Peak Hour

..

2
1
2
1

7
8
6

5
17
2
13
2

5
5

1

5

5
5
5
4
3
1
2

..

3

1
19
19

2
1
1

Source: SEWRPC.

Map 128
DETAIL OF THE PROBLEM SEGMENT OF W. NORTH AVENUE FROM N. 124TH STREET TO
N. 76TH STREET (STH 1811-TRAFFIC SIGNAL JURISDICTION AND SUBSYSTEM ALIGNMENT
LEGEND
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Shown on this map i s another of the 20 arterial street segments in the northwest side study area determined to have sufficiently revere existing
problems to warrant investigation of short-range improvements-W. North Avenue from 124th Street to N. 76th Street (STH 181). a distance
of 3.0 miles. This map also shows the location and jurisdiction of each of the eight traffic signals along this arterial segment, including the
interconnected progressive signal rubsystems which are located within approximately one-half mile of this segment of W. North Avenue and
are directly affected by the timing plans of the traffic signals on W. North Avenue.
Source: Wisconsin Department of Transportation, Cirv of Waowatosa, and SEWRPC.
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Table 114
ROADWAY APPROACH WIDTHS, THE PROVISION OF EXCLUSIVE TURNING LANES,
AND ON-STREET PARKING RESTRICTIONS AT SIGNALIZED INTERSECTIONS ALONG THE
PROBLEM SEGMENT OF W. NORTH AVENUE FROM N. 124TH STREET TO N. 76TH STREET
Roadway Approach Width (feet)
Eastbound

Intersection

.

. .

North Avenue and N. 124th Street . . . . . .
North Avenue and N. 116th Street . . . . . . . .
North Avenue and N. Mayfair Road (STH 100).
North Avenue and N. 104th Street . . . . . . . .
North Avenue and
N. Menomonee River Parkway . . . . . . . . . . .
W. North Avenue and N. 92nd Street. . . . . . . . .
W. North Avenue and N. 88th Street. . . . . . . .
W. North Avenue and N. 76th Street (STH 181) . .

W.
W.
W.
W.
W.

.
.
.

.
.

. .
.

Westbound

Northbound

Southbound

36ML
36ML
36ML
36ML

P
P
NS
P

36ML
36ML
36ML
36ML

P
P
NP
P

32ML18
36ML
18

P
NP
NP
NP

32ML
18
36MLR
20 M

P
FS
NP
NS

28MR
24 ML
24
34ML

NS
NSPM
NS
NP

30
24ML
24
34ML

FS
FS
P
NP

20
24
27
32ML

FS
NP
P
NP

23
24
18
32ML

P
NP
NS
NP

NOTE: M = median provided
L = exclusive left-turn lane
R = exclusive right-turn lane (does not include minor right-turn channelizations)
P = parking permitted on near- and far-side approaches during morning and evening peak hours
NP = parking prohibited on near- and far-side approaches during morning and evening peak hours
NPAM = parking prohibited on near- and far-side approaches during morning peak hour
NPPM = parking prohibited on near- and far-side approaches during evening peak hour
FS = parking prohibited on far-side approach during morning and evening peak hours
FSAM = parking prohibited on far-side approach during morning peak hour
FSPM = parking prohibited on far-side approach during evening peak hour
NS = parking prohibited on near-side approach during morning and evening peak hours
NSAM = parking prohibited on near-side approach during morning peak hour
NSPM = parking prohibited on near-side approach during evening peak hour
Source: SEWRPC.

Traffic Control Measures: The timing plan for each
of the eight traffic signals along W. North Avenue
between N. 124th Street and N. 76th Street is indicated in Table 115. Map 128 shows the location and jurisdiction of each of these signals and
their relationship to the interconnected progressive
signal subsystems which are located within approximately one-half mile of this segment of W. North
Avenue and are directly affected by the timing
plans of the traffic signals on W. North Avenue.
Five of the traffic signals are located at intersections of W. North Avenue with other arterial
streets, and three are located at intersections of
W. North Avenue with nonarterial streetsspecifically N. 116th Street, N. 104th Street, and N. 88th
Street. Stop signs are located at all other approaches
to collector or local street crossings of this segment
of W. North Avenue. This segment of W. North
Avenue is posted for a 35-mile-per-hour (mph)
speed limit from N. 124th Street to N. Menomonee
River Parkway, and for a 30-mph speed limit
between N. Menomonee River Parkway and N. 76th
Street (STH 181).

Existing Traffic Conditions and Problems: Current
morning; and evening peak-hour traffic volumes
are shown for all approaches t o the eight signalized intersections along the problem segment of
W. North Avenue in Figures 36 and 37. The locations along W. North Avenue from N. 124th Street
to N. 76th Street where traffic management actions
are to be considered as a means of reducing congestion and improving operating conditions were identified by comparing morning and evening traffic
volumes for each approach to the eight controlled
intersections to the maximum hourly capacity of
each approach. The major operating characteristics
affecting the maximum hourly roadway capacity
of intersection approaches to W. North Avenue,
including the percentage of left- and right-turning
vehicles and the percentage of trucks or buses in
the peak-hour traffic stream, are summarized in
Table 116.
Based upon the ratios of existing morning and
evening peak-hour traffic volumes and the maximum traffic-carrying capacities of each intersection
approach along this segment of W. North Avenue,

1

Table 115
EXISTING TRAFFIC SIGNAL OPERATION ALONG THE PROBLEM SEGMENT
OF W. NORTH AVENUE FROM N. 124TH STREET TO N. 76TH STREET

Intersection (time in seconds)

Phase

Green.
Yellow
Red . .

W. North Avenue

N. 124th Street

24.0
3.6
32.4

24.0
3.6
32.4

60.0

60.0

W. North Avenue

N. 116th Street

40.0
4 .O
38.0

30.0
4.0
48.0

82.0

82.0

.......
.......
.......

Total Cycle

Green.
Yellow
Red . .

.......
.......
.......

Total cyclea
W. North Avenue

Morning

Green. . . . . . . .
Yellow . . . . . . .
Red . . . . . . . . .
Green LeftTurn Arrow . . .
Yellow LeftTurn Arrow . . .
Red Left-Turn
Indication . . . .
Green RightTurn Arrow . . .
Yellow RightTurn Arrow . . .
Red Right-Turn
Indication . . . .
Total Cycle

Green.
Yellow
Red. .

24.3
4.5
61.2

11.7b

N. Mayfair Road (STH 100)

Evening

25.2
4.5
60.3

Southbound

Northbound

Southbound

25.2
4.5
60.3

25.2
4.5
60.3

24.3
4.5
61.2

24.3
4.5
61.2

11.7b

11.7b

9.0~

9.0~

3.6

3.6

3.6

3.6

3.6

3.6

--

--

77.4

--

74.7

--

--

--

--

41.4'

--

37.8'

--

--

--

3.6

--

3.6

--

--

--

45.0

--

48.6

90.0

90.0

90.0

90.0

90.0

90.0

W. North Avenue

N. 104th streeta

40.0
5 .O
35.0

30.0
5 .O
45.0

80.0

80.0

Total cyclea
W. North Avenue

Total Cycle

Northbound

9.0~

.......
.......
.......

Green. . . . . . . .
Yellow . . . . . . .
Red . . . . . . . . .
Green Arrow. . . .
Yellow Arrow. . .

Evening

Morning

N. Menornonee River Parkway

Eastbound

Westbound

35.4
3 .O
21.6
6.0~
2.4

25.8
3 .O
31.2

---

---

60.0

60.0

60.0

16.2
3O
.
40.8

Table 115 (continued)
Intersection (time in seconds)

Phase

Green. . . . .
Yellow . . . .
Red. . . . . .
Green Arrow.
Yellow Arrow

W . North Avenue

N . 92nd Street

25.8
3 .O
31.2
4.8b
2.4

17.4
3 .O
39.6

60.0

60.0

...
.
.
.
.

..
..
..
..

Total Cycle

Green.
Yellow
Red . .

---

W. North Avenue

N . 88th Street

33.6
3 .O
23.4

16.8
3 .O
40.2

60.0

60.0

.......
.......
.......

Total Cycle

N . 76th Street (STH 181

W . North Avenue
Green. . . . .
Yellow . . . .
Red . . . . . .
Green Arrow.
Yellow Arrow

...
...
...
...

...

Total Cycle

26.1
3.6
60.3
9.9
3.6

26.1
3.6
60.3
b
9.9
3.6

90.0

90.0

'signal cycle is actuated by vehicular traffic on N. 1 16th Street and N. 104th Street.
b ~ e a d i n gleft-turn arrow.
' ~ i g h t - t u r narrow concurrent with through green phase and extended as a lagging green arrow.
d ~ e a d i n gleft-turn arrow concurrent with through green phase.
Source: Wisconsin Department of Transportation, City of Wauwatosa, and SEWRPC.

those vehicular traffic movements currently experiencing traffic congestion-that is, operating at levelof-service D or E-were identified and are shown in
Figures 36 and 37. One congested traffic movement was found to occur along this segment of
W. North Avenue during the morning peak hour
and three were found to occur during the evening
peak hour.
Alternative and Recommended Trans~ortationSvs"
tems Management Actions: The one morning and
three evening peak-hour traffic congestion problems identified along W. North Avenue from
N. 124th Street to N. 76th Street are all associated
with the intersection of W. North Avenue and
N. Mayfair Road (STH 100).

One intersection along W. North Avenue-N. 124th
Street-while not displaying congestion, was found
to have signals that could be retimed to more efficiently serve existing traffic volumes, and one other
intersection-N. 76th Streetalso not displaying
congestion, was found to lack adequate vehicle
storage capacity within two existing turn lanes.
Transportation systems management actions were
accordingly also considered for these intersections.
Table 117 provides a summary of the specific congestion problems found along this segment of
W. North Avenue, the alternative actions considered for the alleviation of these problems, the
associated costs, and the recommended actions.

Figure 36

EXISTING TRAFFIC VOLUMES ALONG THE PROBLEM SEGMENT OF W. NORTH AVENUE
FROM N. 124TH STREET TO N. 76TH STREET (STH 181) DURING THE MORNING PEAK HOUR^

LEGEND
TRAFF~C VOWME

'MORNING P E A K . ~ O ~VRO L U M E S S ~ O WABOVE
~
REPRESE~T
THE FOLRHIGHEST W N S E C J T I V E I b M I N U T E TIME PERIODS.
AND DO NOT NECESSARILY REPRESENT THE SAME ONE.

'!?*In
-THROUGH

LEFT T U R N

Source: SEWRPC.

Table 118 summarizes the changes in trafficsignal
timing recommended for the problem intersections
along this segment o f W . North Avenue. A total o f
four actions are recommended to be implemented
to abate congestion along this problem segment o f
W . North Avenue, all at the intersection o f W . North
Avenue and N. Mayfair Road (STHloo),at a capital cost o f approximately $73,000, expressed in
1980 dollars, not including right-of-way costs.
Right-of-way costs associated with improvements
recommended along this problem segment would
represent an additional $80,000, as shown in
Table 117. An additional action is recommended
to be implemented along this segment of W . North
Avenue at an intersection not displa in congesg
tion problems at minimal capital cost.

X

The costs o f the short-range improvement o f
W. North Avenue do not include the cost o f
improvements recommended at the intersection o f
W.North Avenue and N. 76th Street. The improvement o f this intersection, and the attendant cost,
was considered in this chapter in the analysis o f the
problem segment o f N. 76th Street from W. Harwood Avenue to W. Bradley Road. At the intersection o f W. North Avenue and N. 76th Street, it was
recommended that the storage length o f both the
north-to-westbound left-turn lane and the south-toeastbound left-turn lane be increased in order to
provide sufficient tun-lane storage capacity during
both the morning and evening peak hours, at a total
capital cost o f $31,000.
l3

Figure 37
EXISTING TRAFFIC VOLUMES ALONG THE PROBLEM SEGMENT OF W. NORTH AVENUE
EROM N. 124TH STREET TON. 76TH STREET (STH 181) DURING THE EVENING PEAK HOUR'

TRAFFIC VOLUME

-!XPT

'EVENING PEAK-HOUR VOLUMES SHOWN ABOVE REPRESENT
THE FOUR HIGHEST CONSECUTIVE ICMINUTE TIME PERIODS.
AND DO NOT NECESSARILY REPRESENT THE SAME ONE.
HOUR TIME PERIOD ON ALL INTERSECTION APPROACHES

TURN

R D NUMBERS INDEAIE

-0-0

YOY6YCNT

The intersection of W. North Avenue and N. Mayfair Road (STH 100)experiences congestion during
both the morning and evening peak hours. In order
to alleviate the congestion at this intersection, it is
recommended that the existing signal timing plan
be retiied at minimal cost, that separate signal
phasing be added to control a specific turning
movement at a capital cost of about $3,000,that
an exclusive north-toeastbound right-turn lane
with 250 feet of storage capacity be constructed
at an estimated capital cost of $20,000,and that
the exclusive west-to-southbound left-turn lane
be reconstructed to a double left-turn lane with
170 feet of storage at a total capital cost of
approximately $50,000. The estimated cost of
recommended improvements at this intersection is
thus $73,000.The recommended construction of
the north-to-eastbound right-turn lane at this inter370

section is not possible, however, within the existing
right-of-way. A minimum of 10 feet of additional
right-of-way would have to be acquired for the
length of this turn lane from the NCR Corporation,
a business information systems hardware and software manufacturer and distributor. The cost of
obtaining the additional 10-foot strip of rightofway from this property is estimated at $80,000.The
total cost of implementing all the recommended
improvements at this intersection, including rightof-way costs, is thus estimated at $163,000.
As indicated in Table 117 and as already noted,
another intersection along this segment of W. North
Avenue, although not exhibiting speeific congestion
problems, was found to warrant traffic management actions to improve operations. The intersection of W. North Avenue and N. 124th Street was

Table 116
PERCENTAGE RIGHT AND LEFT TURNS AND PERCENTAGE TRUCKS AND BUSES IN THE TRAFFIC
STREAM DURING THE MORNING AND EVENING PEAK HOURS AT SIGNALIZED INTERSECTIONS ALONG
THE PROBLEM SEGMENT OF W. NORTH AVENUE FROM N. 124TH STREET TO N. 76TH STREET (STH 181)
Morning Peak Hour
Turns

l ntersection
W. North Avenue and
N. 124th Street

Approach
Direction

Percent
Right

Percent
Left

Evening Peak Hour
Percent
Trucks
and
Buses

Turns
Percent
Right

Percent
Left

Percent
Trucks
and
Buses

Eastbound
Westbound
Northbound
Southbound

6
33
36
12

10
18
8
52

4
6
2
5

12
22
26
12

13
12
22
48

Eastbound
Westbound
Northbound
Southbound

2
5
70
11

1
6
15
62

3
7
5

--

4
4
55
20

4
5
27
68

---

W. North Avenue and
N. Mayfair Road
(STH 100)

Eastbound
Westbound
Northbound
Southbound

26
19
20
16

28
31
11
9

3
2
6
3

18
11
23
37

23
26
17
12

2
1
1
2

W. North Avenue and
N . 104th Street

Eastbound
Westbound
Northbound
Southbound

1
8
15
10

2
1
85
90

6
3

3
1
50
79

1
3

22

3
19
42
19

Eastbound
Westbound
Northbound
Southbound

30
2

7
5
1
1

22
2
1
70

11

62

6
1
66
2

Eastbound
Westbound
Northbound
Southbound

1
7
34
9

13
20
2
7

7
4
1
1

2
14
23
23

12

Eastbound
Westbound
Northbound
Southbound

10
1
22
17

5
2
51
21

10
3
5

--

6
4
16
32

2
4
53
19

--

Eastbound
Westbound
Northbound
Southbound

21
4
17
7

12
18
20
16

3
2
5
1

8
11
14
8

14
13
16
27

1
1
1
1

W. North Avenue and
N. 116th Street

W. North Avenue and
N. Menomonee River Parkway

W. North Avenue and
N. 92nd Street

W. North Avenue and
N. 88th Street

W. North Avenue and
N. 76th Street
(STH 181)

--

--

--

2
1

--

2
2
1

--

2
1
4

66
5

--

16
13

2
2
1
1

1

1

1
1
4

Source: SEWRPC.

found to have a signal timing plan which could be
revised to more efficiently balance traffic operating
conditions. Minimal capital cost would be associated with this action.
In addition, the existing offsets between the traffic
signal timing plans of the eight signalized intersections along this segment should be reviewed by the
implementing agency and altered as necessary to

accommodate the recommended traffic management actions and to assure efficient signal progression. Efficient progression is intended to yield
increased average vehicle operating speeds and
reduced vehicular delay at the signalized intersections along this segment of W. North Avenue by
permitting traffic t o travel along the arterial segment with a minimum number of stops at traffic signals.

Table 117
SUMMARY OF ALTERNATIVE AND RECOMMENDED TRANSPORTATION SYSTEMS
MANAGEMENT ACTIONS TO ABATE THE TRAFFIC CONGESTION PROBLEMS ON THE PROBLEM
SEGMENT OF W. NORTH AVENUE FROM N. 124TH STREET TO N. 76TH STREET (STH 181)

Location
W. N o r t h Avenue and
N. Mayfair Road
(STH 100)

Problem
Congested northbound through and rightturn movements during the morning and
evening peak hours (1,284 and 1,513
vehicles per hour, respectively. at
level-of-service E), congested westbound left turn during the evening peak
hour (330 vehicles per hour at levelof-serv~ceE), and congested eastbound
left turn during the evening peak hour
(217 vehicles per hour at level-ofservice E)

Alternative and Recommended
Transportat~onSystems
Management Actions
Recommended Actions
Retime 90-second cycle t o increase eastto-northbound and west-to-southbound
leading left-turn green arrows f r o m
11.7 t o 14.4 seconds during the
morning peak hour and f r o m 9.0 t o
10.8 seconds during the evening peak
hour, making necessary signal timing
changes at other approaches
A d d separate signal phasing t o control
north-to-eastbound right-turn movement t o operate concurrently w i t h
south-to-westbound right-turn
phasing
Construct an exclusive north-toeastbound right-turn lane w i t h
250 feet of storage

Reconstruct exclusive west-tosouthbound left-turn lane t o
double lane w i t h 170 feet
o f storage

Capital Cost of
Recommended
Action

Total Capital
Cost per
lntersect~on

.-

$ 3,000

$20,000
(Right-of-way costs
associated w ~ t h
northbound rightturn lane are estimated at an additionat $80,000 for
a strip of right-ofway from the NCR
Corporationl

$50,000

Alternative Action
Retime existing 90-second cycle
such that all problem movements can be accommodated
at an acceptable level of service
( N o t recommended, as congested
movements at this intersection
are too extenswe, and only
significant increases i n intersection capacity are seen
as solutions)
$1 53:000
(Including right-of-way costs associated
w i t h northbound right-turn lane at the
intersection of W. North Avenue and
N . Mayfair Road-(STH 100)

Subtotal

W. North Avenue and
N. 124th Street

Inefficient traffic signal timing plan;
needs t o be updated t o reflect current
traffic conditions

Recommended Action
Retime 60-second cycle t o increase eastand westbound green time from 24.0
t o 25.2 seconds, making necessary
signal changes at other approaches t o
improve operating efficiency of
intersection

W. North Avenue and
N. 76th Street

l n e f f ~ c ~ e north
nt
to-westbound left turnfane storage capaclty d u r ~ n gthe evenlng
peak hour and south-toeastbound
left-turn-lane storage capacity d u r ~ n g
the mornlng and evenbng peak hours

Recommended Action
Refer t o previous analvsis o f N . 76th
Street from W. Harwood Avenue t o
W . Bradley Road

Total

C o n n o t included

Cost not included

I
$1 53.000
(Including right-of-way costs associated
w i t h northbound right-turn lane at the
intersection of W. North Avenue and
N. Mayfair Road-(STH 100)

Source: SEWUPC.

Table 118
RECOMMENDED TRAFFIC SIGNAL OPERATION ALONG THE PROBLEM SEGMENT
OF W. NORTH AVENUE FROM N. 124TH STREET TO N. 76TH STREET (STH 181)
Phase

Intersection (time in seconds)
N. 124th Street

W. North Avenue
Green.
Yellow
Red. .

........
........
........

Total Cycle

25.2
3.6
31.2

22.8
3.6
33.6

60 .O

60.0
N. 116th streeta

W. North Avenue
Green.
Yellow
Red. .

........
........
........

Total cyclea

40.0
4.0
38 .O

30.0
4.0
48.0

82 .O

82.0
N. Mayfair Road
(STH 100)

W. North Avenue

Morning
Eastbound
Green. . . . . . . .
Yellow . . . . . . .
Red. . . . . . . . .
Green LeftTurn Arrow . . .
Yellow LeftTurn Arrow . . .
Red Left-Turn
Indication . . . .
Green RightTurn Arrow . . .
Yellow RightTurn Arrow . . .
Red Right-Turn
Indication . . . .

Westbound

22.5
4.5
63.0

22.5
4.5
63 .O

22.5
4.5
63 .O

22.5
4.5
63 .O

.

14.4~

14.4~

10.8~

10.8~

25.2
4.5
60.3

25.2
4.5
60.3

8.1

b

11.7

3.6

3.6

3.6

3.6

3.6

3.6

.

--

72.0

--

75.6

78.3

74.7

.

--

--

--

--

44.1'

40.5'

.

--

--

-

-

--

3.6

3.6

.

--

--

--

--

42.3

45.9

90 .O

90.0

90 .O

90.0

90.0

W. North Avenue

N. 104th streeta

40.0
5 .O
35.0

30.0
5 .O
45.0

80.0

80.0

Total cyclea

W. North Avenue
Eastbound

Total Cycle

Evening

.

........
........
........

Green. . . . . .
Yellow . . . . .
Red. . . . . . .
Green Arrow. .
Yellow Arrow .

Morning
Westbound

Eastbound

.
.
.

Total Cycle

Green.
Yellow
Red. .

Evening

...

...
...
...
...

Westbound

35.4
3.0
21.6
6.0~
2.4

25.8
3 .O
31.2

60 .O

60.0

1

90.0

N. Menomonee River
Parkway
16.2
3 .O
40.8

--60.0

b

Table 118 (continued)
Intersection (time in seconds)

Phase
W. North Avenue

N .92nd Street

25.8
3 .O
31.2,,
4.8
2.4

17.4
3 .O
39.6

60.0

60.0

W. North Avenue

N. 88th Street

33.6
3 .O
23.4

16.8
3.O
40.2

60.O

60.0

Green. . . . . . . . .
Yellow
Red. . . . . . . . . .
Green Arrow. . . . .
Yellow Arrow. . . .

........

Total Cycle

Green.
Yellow
Red. .

........
........
........

Total Cycle

W. North Avenue
Green. . . . . . . . .
Yellow . . . . . . . .
Red. . . . . . . . . .
Green Arrow. . . . .
Yellow Arrow. . . .
Total Cycle

N. 76th Street (STH 181

26.1
3.6
60.3
9.gb
3.6

26.1
3.6
60.3
9.gb
3.6

90.0

90.0

a~ignalcycle is actuated by vehicular traffic on N. 124th Street.
b~eadingleft-turn arrow.
C~ight-turn
arrow concurent with through green phase and extended as a lagging green arrow.
d~eadingleft-turn arrow concurrent with through green phase.
Source: SEWRPC.

W. North Avenue from N. 35th Street
to the North-South Freeway (IH 43)
Another of the 20 arterial street segments in the
northwest side study area determined to have
sufficiently severe existing problems to warrant
investigation of short-range traffic management
improvements is, as shown on Map 130, W. North
Avenue from N. 35th Street to the North-South
Freeway (IH 43), a distance of 1.8 miles. Map 131
shows the existing land use pattern within a onehalf-mile-wide corridor along this problem segment
of W. North Avenue. Residential land use comprises the majority of the existing urban development in the corridor, while a combination of retail
sales and service uses, open lands, and residential

land uses comprises the majority of the land uses
immediately adjacent to W. North Avenue. Retail
sales and service land uses abut this segment of
W. North Avenue, particularly between N. 35th
Street and N. 24th Street and at the intersection of
W. North Avenue with W. Fond du Lac Avenue
(STH 145). There is a strip of industrial land use
along this corridor immediately adjacent to the
Milwaukee Road railroad crossing of W. North
Avenue at approximately N. 31st Street. Land
cleared for the previously proposed Park FreewayWest and Park Freeway spur lies within this cokridor between W. Lloyd Street and W. Brown
Street in the eastern section of this corridor, along
W. Fond du Lac Avenue (STH 145) in the central

Map 130

DETAIL OF THE PROBLEM SEGMENT OF W. NORTH AVENUE FROM N. 35TH STREET TO THE
NORTHSOUTH FREEWAY (IH 43)-TRAFFIC SIGNAL JURISDICTION AND SUBSYSTEM ALIGNMENT
LEGEND
L JURISDICTION

CITY W MILWAUKEE
SlONAL SUIISYSTCM ASSOClATEO WITH TRAWIC CONTlKlC
DEVICES LDCATED ON W. NORTH NENUC PROM N. WTW
STREET TO THE NOWW-SOUTH FREEWAY 1 W
I 43)
lNCLUOE0 I S PART OF THE TOTAL PROQRESSION
SYSTEM ALONQ THE CORRIOOR

Shown on this map Is another of the 20 arterial street segments in the northwest side study area identified as having sufficiently severe existing
problems to warrant investigation of short-range improvements-W. North Avenue from N. 35th Street to the North-South Freeway (IH 43).
a distance of 1.8 miles. This map also shows the location and jurisdiction of each of the 12 traffic signals along this arterial, including the interconnected progressive signal subsystems which are located within approximately onehalf mile of this segment of W. North Avenue and are
directly affected by the timing plans of the traffic signals on W. North Avenue.
Source: City of Milwaukee and SEWRPC.

portion of this corridor, and between W. North
Avenue and W. Meinecke Avenue in the western
section of this corridor.
Physical Characteristics: There are no physical
roadway restrictions between intersections along
the length of this segment of W. North Avenue.
With the exception of that portion between N. 9th
Street and N. 7th Street, this segment of W. North
Avenue is not median divided, and has a curb-tocurb roadway width of 50 feet along its entire
length, adequate to provide two lanes for moving
traffic in each direction with parking prohibited.
The curb-to-curb widths of the dual roadways
range from 23 to 27 feet at N. 9th Street, adequate
to provide two lanes for moving traffic in each
direction with parking prohibited; between 34 and
37 feet at N. 8th Street, adequate to provide two
lanes for moving traffic in each direction with
parking permitted; and between 26 and 37 feet at
N. 7th Street, adequate to provide two lanes for
moving traffic in the eastbound direction with
parking prohibited and two lanes for moving traffic in the westbound direction with parking permitted. Parking is currently prohibited along this
segment of W. North Avenue only between N. 23113

and N. 22nd Streets and N. 9th Street and N. 8th
Street on the south side of the roadway only, and
between N. 8th Street and N. 7th Street on both
sides of the roadway.
As shown in Table 119, this segment of W. North
Avenue has 12 signalized intersections, at which
the W. North Avenue approaches range in width
from 25 to 37 feet. One of the eastbound and one
of the westbound approaches to these 12 intersections provide separate lanes for the exclusive use
of left-turning vehicles. One of the eastbound and
one of the westbound approaches also provide
separate lanes for the exclusive use of right-turning
vehicles, the right-tum lane at the intersection of
W. North Avenue and N. 7th Street being provided
by regulatory pavement marking rather than channelization. On-street parking restrictions at each of
the signalized intersection approaches along this
segment of W. North Avenue are also indicated in
Table 119.
Traffic Control Measures: The timing plan for each
of the 12 traffic signals along W. North Avenue
between N. 35th Street and the North-South Freeway (IH 43) is indicated in Table 120. Map 130

Map 131
LAND USE ADJACENT TO THE PROBLEM SEGMENT OF W. NORTH AVENUE
FROM N. 35TH STREET TO THE NORTH-SOUTH FREEWAY (IH 43)
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This map shows the existing land use pattern within a one-half-mileuride corridor along this problem segment
of W. North Avenue. Residential land use comprises the majority of the existing urban development in the
corridor, while s combination of retail sales and service uses, open lands, and residential land uses comprise
the majority of the land uses immediately adjacent to W. North Avenue. Retail sales and service uses abut this
segment of W. North Avenue in particular between N. 35th Street and N. 24th Street and at the intersection
of W. North Avenue and W. Fond du Lac Avenue (STH 145). There i s a strip of industrial land use along this
corridor immediately adjacent to the Milwaukee Road railroad crossing of W. North Avenue at approximately
N. 31ot Street. Land cleared for the previously proposed Park Freewav West and Park Freewav spur exits lies
this corridor between W. Lloyd Street and W. Brown Street in the eastern section of this corridor, along
W. Fond du Lac Avenue in the central portion of t h ~ scorridor,and between W.NorthAvenue and W.Meinecke
Avenue in the western section of this corridor.
Source: SEWRPC.

shows the location and jurisdiction of each of these
signals and their relationship to the other interconnected progressive signal subsystems which
are located within approximately one-half mile
of this segment of W. North Avenue and are
directly affected by the timing plans of the traffic
signals on W. North Avenue. Nine of the traffic
signals are located at intersections of W. North

Avenue with other arterial streets, and three are
located at intersections of W. North Avenue with
nonarterial streets-specifically, N. 33rd Street,
N. 24th Street, and N. 12th Street. Stop signs
are located at all other approaches to collector or
local street crossings of this segment of W. North
Avenue. This entire segment of W. North Avenue is
posted for a 30-mile-per-hour speed limit.

Table 119
ROADWAY APPROACH WIDTHS, THE PROVISION OF EXCLUSIVE TURNING LANES, AND
ON-STREET PARKING RESTRICTIONS AT SIGNALIZED INTERSECTIONS ALONG THE PROBLEM
SEGMENT OF W. NORTH AVENUE FROM N. 35TH STREET TO THE NORTH-SOUTH FREEWAY (IH 43)
Roadway Approach Width (feet)

Intersection

Eastbound

W. North Avenue and N. 35th Street.
W. North Avenue and N. 33rd Street.
W. North Avenue and N. 27th Street.
W. North Avenue and N. 24th Street.
W. North Avenue,
W. Fond du Lac Avenue (STH 145).
and N . 2 l s t streeta . . . . . . .
W. North Avenue and N. 20th Street.
W. North Avenue and N. 17th Street.
W. North Avenue and N. 16th Street.
W. North Avenue and
N. Teutonia Avenue. . . . . . . . . .
W. North Avenue and N. 12th Street.
W. North Avenue and N. 8 t h Street. .
W. North Avenue and N . 7th Street. .

..
..
..
..

.....
..
..
..
..
..
..
..

Westbound

Northbound or
Northwest-bound

Southbound or
Southeast-bound

25
25
25
25

P
P
NPAM
P

25
25
25
25

P
P
P
P

25
18R
25
15

NPPM
NS
NSPM
FS

22
18
25
22

NPAM
NS
P
NS

25
25
25
25

NP
NP
NPAM
NPAM

25
25
25
25

NPPM
NPPM
P
FS

25
20

P

25
20
36b

NPAM
NS
NP

30'

Np

25
25
34 MR
26 M L

NPAM
NPAM
NP
NP

25
25
37 M L
3
7

25
25

P
P

3~6 ' ~

NPPM

P
P
NS
~NPPM
~

--

--

NSPM

--

--

--

--

P
25
P
25
6 2 b ~ ~ d ~NPd

--

--

NOTE: M = median provided
L = exclusive left-turn lane
R = exclusive right-turn lane (does not include minor right-turn channelizations)
P = parking permitted on near- and far-side approaches during morning and evening peak hours
NP = parking prohibited on near- and far-side approaches during morning and evening peak hours
NPAM = parking prohibited on near- and far-side approaches during morning peak hour
NPPM = parking prohibited on near- and far-side approaches during evening peak hour
FS = parking prohibited on far-side approach during morning and evening peak hours
FSAM = parking prohibited on far-side approach during morning peak hour
FSPM = parking prohibited on far-side approach during evening peak hour
NS = parking prohibited on near side approach during morning and evening peak hours
NSAM = parking prohibited on near-side approach during morning peak hour
NSPM = parking prohibited on near-side approach during evening peak hour
a ~ n e - w a ystreet proceeding away from intersection.
b ~ n e - w a ystreet southbound.
'one-way street northbound.
d~xclusiveturn lane included as p a r t of roadway width.
Source: SEWRPC.

Existing Traffic Conditions and Problems: Current
morning and evening peak-hour traffic volumes are
shown for all approaches to the 12 signalized intersections along the problem segment of W. North
Avenue in Figures 38 and 39. The locations along
W. North Avenue from N. 35th Street to the NorthSouth Freeway (IH 43) where traffic management
actions are to be considered as a means of reducing

congestion and- improving operating conditions
were identified by comparing the morning and
evening traffic volumes for each approach to the
12 controlled intersections to the maximum
hourly capacity of each approach. The major
operating characteristics affecting the maximum
hourly roadway capacity of intersection approaches
to W . North Avenue, including the percentage of

Table 120
EXISTING TRAFFIC SIGNAL OPERATION ALONG THE PROBLEM SEGMENT OF
W. NORTH AVENUE FROM N. 35TH STREET TO THE NORTH-SOUTH FREEWAY (IH 43)
Phase

Green.
Yellow
Red. .

Intersection (time in seconds)
W. North Avenue

N. 35th Street

25.2
3.6
31.2

25.2
3.6
31.2

60.0

60.0

W. North Avenue

N. 33rd Street

34.8
3.6
21.6

15.6
3.6
40.8

60.0

60.0

W. North Avenue

N. 27th Street

25.2
3.6
31.2

25.2
3.6
31.2

60.0

60.0

W. North Avenue

N. 24th Street

34.2
3.6
22.2

16.2
3.6
40.2

60.0

60.0

......
......
......

Total Cycle

Green.
Yellow
Red . .

......
......
......

Total Cycle

Green.
Yellow
Red . .

......
......
......

Total Cycle

Green.
Yellow
Red. .

......
......
......

Total Cycle

W. North Avenue N. 21st streeta

W. Fond du Lac Avenue (STH 145)
Morning
Northwest-bound

Green. . . . .
Yellow . . . .
Red . . . . . .
Green Arrow.
Yellow Arrow

..

-------

39.6
3.6
46.8

..
..
..
..

---

Total Cycle

90.0
W. North Avenue

Green.
Yellow
Red . .

..
..

....
....

......

Total Cycle

Evening

Southeast-bound

Northwest-bound

28.8
3.6
57.6

39.6
3.6
46.8
8.1b
2.7

39.6
3.6
46.8
8.1b
2.7

28.8
3.6
57.6

90.0

90.0

90.0

90.0

---

N. 20th Street

32.4
3.6
54.0

46.8
3.6
39.6

90.0

90.0

W. North Avenue

N. 17th streetC

Morning

Evening
Eastbound Westbound

Green . . . . . . .
Yellow . . . . . .
Red . . . . . . . .
Green Arrow. . .
Yellow Arrow . .
Total Cycle

34.2
3.6
22.2

24.2
3.6
32.2

---

16.2
3.6
40.2

--

34.2
3.6
22.2
7.0~
3.0

60.0

60.0

60.0

60.0

--

1

Southeast-bound

---

---

Table 120 (continued)
Phase

Intersection (time in seconds)
N. 16th streetd

W. North Avenue

Green. . .
Yellow..
Red . . . .

....
....
....

Total Cycle

Green.
Yellow
Red . .

Morning

Evening

Morning

Evening

31.2
3.6
25.2

34.2
3.6
22.2

19.2
3.6
37.2

16.2
3.6
40.2

60.0

60.0

60.0

60.0

W. North Avenue

N. Teutonia Avenue

31.2
3.6
25.2

19.2
3.6
37.2

60.0

60.0

W. North Avenue

N. 12th Street

31.2
3.6
26.2

19.2
3.6
37.2

60.0

60.0

W. North Avenue

N. 8th streetC

......
......
......

Total Cycle

Green.
Yellow
Red. .

......
. . .. . .
......

Total Cycle

Green. . . . .
Yellow . . . .
Red . . . . . .
Green Arrow.
Yellow Arrow

..
..
..
..

..

Eastbound

Westbound

18.6
3.6
37.8

29.4
3.6
27 .O
7.2

---

60.0

Total Cycle

.
.
.

.
.

Total Cycle

--

-

--

-

60 .O

60.0

W. North Avenue

Green. . . . . .
Yellow . . . . .
Red . . . . . . .
Green Arrow. .
Yellow Arrow.

22.2
3.6
34.2

N. 7th streetd

Eastbound

Westbound

29.4
3.6
27.0
7.2

18.6
3.6
37.8

--

---

22.2
3.6
34.2

60.0

60.0

60.0

a ~ n e - w a ystreet proceeding away from intersection.
b~eadingleft-turn arrow concurrent with through green phase.
'one-way street southbound.
d ~ n e - w a ystreet northbound.
e~aggingleft-turn arrow concurrent with through green phase.
Source: City of Milwaukee and SEWRPC.

--

EXISTING TRAFFIC VOLUMES ALONG THE PROBLEM SEGMENT
OF W. NORTH AVENUE FROM N. 35TH STREET TO THE NORTHSOUTH FREEWAY (IH 43) DURING THE MORNING PEAK HOUR^
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LEFT TURN
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Source: SEWRPC.

left- and right-turning vehicles and the percentage
of trucks or buses in the peak-hour traffic stream,
are summarized in Table 121. .
Based upon the ratios of existing morning and
evening peak-hour traffic volumes and the maximum traffic-camying capacities of each intersection
approach along this segment of W. North Avenue,
those vehicular traffic movements currently experiencing traffic congestion-hat is, operating at levelof-service D or E--were identified and are shown in
Figures 38 and 39. No congested traffic movements
were found to occur along this segment of W. North
Avenue. This problem segment of W. North Avenue
was included in this study at the request of the

City of Milwaukee, as it was identified as having
high accident rates and frequencies. In this regard,
additional studies of accident rates and frequencies
will be necessary to further identify and formulate
recommendatipns to relieve the traffic safety problems which may exist on this segment.
Alternative and Recommended Transportation
systems Management Actions: Although no congested traffic movements were found to occur
along this segment of W. North Avenue during
either peak hour, one intersection along this
segment of W. North Avenue--the intersection of
W. North Avenue and W. Fond du Lac Avenue
(STH 145)--while not displaying congestion prob-

I

I

I

{

1

I

I

I

Figure 39
EXISTING TRAFFIC VOLUMES ALONG THE PROBLEM SEGMENT
OF W. NORTH AVENUE FROM N. 35TH STREET TO THE NORTHSOUTH FREEWAY (IH 43) DURING THE EVENING PEAK HOUR=
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Source: SEWRPC.

lems, was found to have a signal timing plan which
could be revised to more efficientlybalance traffic
operating conditions.
Table 122 provides a summary o f the signal timing
problem found along this segment o f W . North
Avenue and o f the costs associated with the
improvement o f this inter~ection?~
Table 123 summarizes the changes in traffic signal timing recommended for intersections along this problem
segment o f W . North Avenue.
In addition, the existing offsetsbetween the traffic
signal timing plans o f the 12 signalized intersections along this segment should be reviewed by the

The costs o f short-range improvement o f this
segment of W. North Avenue do not include the
cost of the improvement recommended at the
intersection o f W. North Avenue and W. Fond du
Lac Avenue (STH 145). The improvement of this
intersection, and the attendant cost, was. considered in this chapter in the analysis of the problem
segment of W. Fond du Lac Avenue from N. 60th
Street to W. Walnut Street. At the intersection of
W. North Avenue and W. Fond du Lac Avenue,
only the retiming o f the existing signal timing plan
is required to improve operating conditions, at
minimal cost.
l4

Table 121
PERCENTAGE RIGHT AND LEFT TURNS AND PERCENTAGE TRUCKS AND BUSES IN THE TRAFFIC STREAM
DURING THE MORNING AND EVENING PEAK HOURS AT SIGNALIZED INTERSECTIONS ALONG THE PROBLEM
SEGMENT OF W. NORTH AVENUE FROM N. 35TH STREET TO THE NORTH-SOUTH FREEWAY (IH 43)
Evening Peak Hour

Morning Peak Hour
Turns
l ntersection

Approach
Direction

Percent
Right

Percent
Left

Percent
Trucks
and
Buses

Turns
Percent
Right

Percent
Left

15
14
12
11

--

---

8
15
15
13

2
3
42
16

3
3
21
42

5
5
5
5

Eastbound
Westbound
Northbound
Southbound

7
8
15
10

9
12
12
2

5
11
7
5

Eastbound
Westbound
Northbound
Southbound

2
1
43
31

5
2
12
21

W. North Avenue,
W. Fond du Lac Avenue
(STH 145),and
N .21s t streeta

Eastbound
Westbound
Northwest-bound
Southeast-bound

20
27
4
1

W. North Avenue and
N .20th Street

Eastbound
Westbound
Northbound
Southbound

1
9
16
12

Eastbound
Westbound
Southbound

4
-10

W. North Avenue and
N. 35th Street

---

4
5
6

--

7

7
3
30
38

1
6
26
20

5
5
5
5

17
15
11

12
12
13
5

6
4
4

7
3
5
3

1
4
23
40

9
2
24
19

6
2
2

--15
9

20
27
4
1

12
28
4
6

--

12
18

7

5
-14

5
7
5
2

1
10
12
23

10
2
-13

2
1

-12
12

5
5
5

--

5

-15
17

5
5
5

6
25

5
-13

2
2
3

6
22

5
-13

3
3
1

2
8
4
6

6
2
14
22

3
3
5
5

5
12
2
30

12
1
10
15

3
3
5
5

1

9

8

8
7

2
5
49
27

4
3
14
42

3
4
3
3

8
--

-22
25

2
4
3

29
-18

1
3
4

Eastbound
Westbound
Northbound
Southbound

15
16
6

W. North Avenue and
N. 33rd Street

Eastbound
Westbound
Northbound
Southbound

W. North Avenue and
N. 27th Street

W. North Avenue and
N . 24th Street

W. North Avenue and
b
N. 17th Street

7

--

5
8

W. North Avenue and
N. 16th streetC

Eastbound
Westbound
Northbound

W. North Avenue and
W. Teutonia Avenue

Eastbound
Westbound
Northwest-bound
Southeast-bound

W. North Avenue and
N. 12th Street

Eastbound
Westbound
Northbound
Southbound

2
2
50
18

Eastbound
Westbound
Southbound

16

--

-29

14

Eastbound
Westbound
Northbound

-20
24

W. North Avenue and
b
N. 8th Street

W. North Avenue and
N. 7th streetC

a~ne-way
street proceeding away from intersection.
bOne-way street southbound.
'One-way street northbound.
Source: SEWRPC.

382

Percent
Trucks
and
Buses

17
36

--

7

13

--

8

3
3
5

17

22
-24

6
8
5

23
9

--

--

7

--

3
2
2
7

1
1

Table 122
SUMMARY OF ALTERNATIVE AND RECOMMENDED TRANSPORTATION SYSTEMS MANAGEMENT
ACTION TO ABATE THE TRAFFIC CONGESTION PROBLEM ON THE PROBLEM SEGMENT OF
W. NORTH AVENUE FROM N. 35TH STREET TO THE NORTH-SOUTH FREEWAY (IH 43)

Location

Problem

W. North Avenue and
W. Fond du Lac
Avenue (STH 145)

Inefficient signal timing plan; needs
to be updated to reflect current
traffic conditions

Alternative
and Recommended
Transportation Systems
Management Actions
Recommended Action
Refer to analysis of
W. Fond du Lac Avenue
from N . 60th Street to
W. Walnut Street

Capital Cost of
Recommended
Action

Total
Capital
Cost

Cost not included

Cost not included

Source: SEWRPC.

implementing agency and altered as necessary t o
accommodate the one recommended traffic management action and to assure efficient signal
progression. Efficient progression is intended to
yield increased average vehicle operating speeds
and reduced vehicular delays at the signalized
intersections along this segment of W. North
Avenue by permitting traffic to travel along the
arterial segment with a minimum number of stops
at traffic signals.
The City of Milwaukee is planning to implement
the North Division Neighborhood Master Plan,
which is intended to restore and stabilize the neighborhood generally bounded by N. 8th Street,
W. North Avenue, N. 20th Street, and W. Burleigh
Street. Included in this master plan are neighborhood traffic management actions which will divert
many motorists who presently use the neighborhood streets for through movement to the major
arterial routes. Implementation of this plan will
have direct effects upon this problem segment of
W. North Avenue.
STH 57 from Donges Bay Road t o Highland Road
northwest side study area determined to have
sufficiently severe existing problems to warrant
investigation of short-range traffic management
improvements is, as shown on Map 132, STH 57
from Donges Bay Road to Highland Road, a distance of 3.2 miles. This segment of STH 57 traverses the Village of Thiensville. Map 133 shows
the existing land use pattern within a one-halfmile-wide corridor along this problem segment
of STH 57. Residential land use comprises the
majority of the existing land uses within the corridor, while a combination of retail sales and
service uses, open lands, and residential land uses
comprises the majority of the development imme-

diately adjacent t o STH 57. Retail sales and service
land uses abut this segment of STH 57, particularly
at the intersection of STH 57 and Donges Bay
Road and along STH 57 between Mequon Road
and Freistadt Road in the Village of Thiensville.
Open land uses abut this segment of STH 57 north
of Freistadt Road. Agricultural land uses occur
along the entire length of this problem segment.
Physical Characteristics: There are no physical
roadway restrictions between intersections along
the length of this segment of STH 57. STH 57
is not median divided along this segment. The
width of the roadway is 24 feet between pavement
edges, with 10-footwide gravel shoulders from
Donges Bay Road to Mequon Road (STH 167),
adequate to provide one lane for moving traffic
in each direction; 52 feet from curb t o curb at
the intersection of STH 57 and Mequon Road
(STH 167), adequate to provide two lanes for
moving traffic in each direction with parking prohibited; 30 to 36 feet between pavement edges
from Mequon Road (STH 167) to River View
Drive in the Village of Thiensville, adequate to
provide one lane for moving traffic in each direction, with the exception of the intersection of
STH 57 and Green Bay Road (Wisconsin Street),
which is 56 feet between pavement edges, adequate
to provide two lanes for moving traffic in each
direction; 48 to 52 feet between pavement edges
from River View Drive to Freistadt Road (CTH F)
in the Village of Thiensville, adequate to provide
two lanes for moving traffic in each direction ;and
22 to 24 feet between pavement edges between
Freistadt Road (CTH F ) and Highland Road, adequate to provide one lane for moving traffic in
each direction. Parking is currently prohibited
along this segment of STH 57 only between River
View Drive and Concord Drive in the Village of
Thiensville on both sides of the roadway.

Table 123
RECOMMENDED TRAFFIC SIGNAL OPERATION ALONG THE PROBLEM SEGMENT OF
W. NORTH AVENUE FROM N. 35TH STREET TO THE NORTH-SOUTH FREEWAY (IH 43)
Phase

Green.
Yellow
Red . .

Intersection (time i n seconds)
W. North Avenue

N . 35th Street

25.2
3.6
31.2

25.2
3.6
31.2

60.0

60.0

W. North Avenue

N. 33rd Street

34.8
3.6
21.6

15.6
3.6
40.8

60.0

60.0

W. North Avenue

N. 27th Street

25.2
3.6
31.2

25.2
3.6
31.2

60.0

60.0

W. North Avenue

N. 24th Street

34.2
3.6
22.2

16.2
3.6
40.2

60.0

60.0

.... ..
......
......

Total Cycle

Green.
Yellow
Red . .

......
......
......

Total Cycle

Green.
Yellow
Red . .

......
......
......

Total Cycle

Green.
Yellow
Red . .

..
..

....
....

......

Total Cycle

W. North Avenue

W. Fond d u Lac Avenue (STH 145)

N. 21st streeta

Morning
Northwest-bound
Green. . . . .
Yellow . . . .
Red . . . . . .
Green Arrow.
Yellow Arrow

.

.
.

..
..
..

-----

--

--

90 .O

--

--

Total Cycle

Green.
Yellow
Red . .

37.8
3.6
48.6

......
. .....
.. ....

Total Cycle

Total Cycle

..

..

..
..

34.2
3.6
22.2

---

60.0

---

41.4
3.6
45 .O
8.1
2.7

30.6
3.6
55.8

90.0

90 .O

.
90O

90.0

32.4
3.6
54.0

46.8
3.6
39.6

90 .O

90.0

W. North Avenue

N. 17th streetC

Evening

24.2
3.6
32.2

--

-60.0

Southeast-bound

41.4
3.6
45.0
8.1
2.7

N. 20th Street

Eastbound

..

Northwest-bound

Southeast-bound

W. North Avenue

Morning

Green. . . . .
Yellow . . . .
Red . . . . . .
Green Arrow.
Yellow Arrow

30.6
3.6
55.8

Evening

Westbound

34.2
3.6
22.2
7 .od
3 .O

16.2
3.6
40.2

60.0

60.0

---

--

--

-

Table 123 (continued)
Phase

Intersection (time in seconds)
I

N. 16th streetd

W. North Avenue
Morning
Green.
Yellow
Red . .

......
......
......

I

31.2
3.6
25.2
I

Morning

34.2
3.6
22.2

19.2
3.6
37.2

I

60.0

Total Cycle

Evening

I

60.0

16.2
3.6
40.2
I

60.0
I

W. North Avenue

N. Teutonia Avenue

31.2
3.6
25.2

19.2
3.6
37.2

60.0

60.0

......

......

......

Total Cycle

W. North Avenue
Green.
Yellow
Red. .

Evening

60.0

I

Green.
Yellow
Red . .

I

......
......
......

Total Cycle

I

N. 12th Street

31.2
3.6
25.2

19.2
3.6
37.2

60.0

60.0

W. North Avenue
Eastbound

I

Westbound

60.0

1

60.0

Green. . . . . . .
Yellow . . . . . .
Red . . . . . . . .
Green Arrow. . .
Yellow Arrow . .

I

Total Cycle

I

W. North Avenue

I

60.0

d

N. 7th Street

Eastbound

Westbound

Green. . . . . . .
Yellow . . . . . .
Red . . . . . . . .
Green Arrow. . .
Yellow Arrow . .

29.4
3.6
27.0,
7.2

18.6
3.6
37.8

--

---

22.2
3.6
34.2

Total Cycle

60.0

60.0

60.0

'one-way street proceeding away from intersection.
b~eadingleft-turn arrow concurrent with through green phase.
C ~ n e - w astreet
y
southbound.
d~ne-waystreet northbound.
e~aggingleft-turn arrow concurrent with through green phase.
Source: SEWRPC.

---

Map 132

Shown on this map is another of the 20 arterial street segments in the northwest side study area determined to nave surr$cventlysevere existing
problems to warrant investigation of short-range improvements-STH 57 from Donger Bay Road to Highland Road. a distance of 3.2 miles.
This segment of STH 57 traverses the Village of Thiensville. This map also shows the location and jurisdiction of each of the three traffic signair
along this arterial segment.
Source: Wisconsin Department of Tlansporration, Village of Thiensville, end SEWRPC.

As shown in Table 124, this segment of STH 57
has three signalized intersections, at which the
STH 57 approaches range in width from 22 to
31 feet. The northbound approach to the intersection of STH 57 and Mequon Road (STH 167)
provides a separate lane for the exclusive use of
right-turning vehicles, with the right-turn lane at
the intersection being provided by regulatory
pavement marking rather than channelization.

On-street parking restrictions at each of the signalized intersection approaches along this segment
of STH 57 are also indicated in Table 124.
Traffic Control Measures: The timing plan for each
of the three traffic signals along STH 57 between
Donges Bay Road and Highland Road is indicated
in Table 125. Map 132 shows the location and
jurisdiction of each of these signals. All three of

. Map
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LAND USE ADJACENT TO THE PROBLEM SEGMENT OF STH 87 FROM DONOES BAY ROAD TO HIGHLAND ROAD
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Thls map shows the existing land use pattern withln a ons-haltmile-wide corridor alang this problem segrneht of STH 57. Residential land use comprises
the maioritv of the exirtinq land uses within the corridor, while a oornbinetion of retail sales and service uses, open lands, and residential land uses
comprises the rnajoriw of the development irnmsdietely adjacent t o STH 97. Retail sales and service land uses abut this segment of STH 57 in particular
at the lntersectaon of STH 57 and Donges Bay Road, and along S M 57 b t m n Mwuon Roadan& Fre~stadtRoad in the Villageof Thiensvllle. Open
land use5 abut this segment of STH 57 in particular north of Fmisdadt Stoad. A@cuhurai lend ~sesaocurs l o g STH 57 throughout the length of this
problem segment.

-

Source: SEWRPC.
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Table 124
ROADWAY APPROACH WIDTHS, PROVISION OF EXCLUSIVE TURNING LANES, AND
ON-STREET PARKING RESTRICTIONS AT SIGNALIZED INTERSECTIONS ALONG THE
PROBLEM SEGMENT OF STH 57 FROM DONGES BAY ROAD TO HIGHLAND ROAD
Roadway Approach Width (feet)
lntersection

Eastbound

STH 57 and
Mequon Road (STH 167).
STH 57 and Green Bay Road
(Wisconsin Street) . . . .
STH 57 and
Freistadt Road (CTH F) . .

Northbound

Westbound

...

25

NP

24

NP

2

....

13

NS

26

NS

31

..

23

NS

19

NP

26

5

~

Southbound

25

NP

NSPM

22

P

NP

26

NP

~ NP

NOTE: M = median provided
L = exclusive left-turn lane
R = exclusive right-turn lane (does not include minor right-turn channelizations)
P = parking permitted on near- and far-side approaches during morning and evening peak hours
NP = parking prohibited on near- and far-side approaches during morning and evening peak hours
NPAM = parking prohibited on near- and far-side approaches during morning peak hour
NPPM = parking prohibited on near- and far-side approaches during evening peak hour
FS = parking prohibited on far-side approach during morning and evening peak hours
FSAM = parking prohibited on far-side approach during morning peak hour
FSPM = parking prohibited on far-side approach during evening peak hour
NS = parking prohibited on near-side approach during morning and evening peak hours
NSAM = parking prohibited on near-side approach during morning peak hour
NSPM = parking prohibited on near-side approach during evening peak hour
a~xclusiveturn lane included as a part of roadway approach width and delineated with pavement markings
Source: SEWRPC.

the traffic signals are located at intersections of
STH 57 with other arterial streets. Stop signs are
located at all other approaches to collector or local
street crossings of this segment of STH 57. This
segment of STH 57 is posted for a 45-mile-perhour (mph) speed limit from Donges Bay Road
to a point immediately south of Mequon Road
(STH 167), 30 mph from south of Mequon Road
(STH 167) to Green Bay Road (Wisconsin Street)
in the Village of Thiensville, 25 mph from Green
Bay Road (Wisconsin Street) to River View Drive,
30 mph from River View Drive to Concord Drive
in the Village of Thiensville, and 50 mph from
Concord Drive to Highland Road.
Existing Traffic Conditions and Problems: Current
morning and evening peak-hour traffic volumes are
shown for all approaches to the three signalized
intersections along the problem segment of STH 57
from Donges Bay Road to Highland Road in
Figures 40 and 41. Locations along STH 57 from
Donges Bay Road to Highland Road where traf-

fic management actions are to be considered as
a means of reducing congestion and improving
operating conditions are identified by comparing
the morning and evening traffic volumes for each
approach to the three controlled intersections t o
the maximum hourly capacity of each approach.
The major operating characteristics affecting the
maximum hourly roadway capacity of intersection
approaches to STH 57, including the percentage
of left- and right-turning vehicles and the percentage of trucks or buses in the peak-hour traffic
stream, are summarized in Table 126.
Based upon the ratios of existing morning and
evening peak-hour traffic volumes and the maximum traffic-carrying capacities of each intersection
approach along this segment of STH 57, those
vehicular traffic movements currently experiencing
traffic congestion-that is, operating at level-ofservice D or E-were identified and are shown in
Figures 40 and 41. No congested traffic movements were found to occur along this segment of
STH 57.

Table 125
EXISTING TRAFFIC SIGNAL OPERATION ALONG THE PROBLEM
SEGMENT OF STH 57 FROM DONGES BAY ROAD TO HIGHLAND ROAD
Phase

Intersection (time in seconds)
Mequon Road (STH 167)

STH 57

Green.. . . .
Yellow
Red . . . . . .
Green Arrow.
Yellow Arrow

.

.....
.

.
.

Total Cycle

Southbound

Northbound

Northbound

34.8
4.2
21 .O
10.2~
3.6

21 .O
4.2
34.8
---

52.0
4.0
24.0
13.6~
4.0

34.4
4.0
41.6
--

60.0

60.0

80.0

80.0

Southbound

Eastbound

Westbound

Eastbound

16.8
4.2
39.0
14.4~
3.6

16.8
4.2
39.0

---

20.0
4.0
56.0
1 7.6b
4.0

20.0
4.0
56.0

60.0

60.0

80.0

80.0

Westbound

--

....
....
....

Total Cycle

Green..
Yellow .
Red . . .

---

Green Bay Road (Wisconsin Street)

S T H 57

Green..
Yellow .
Red . . .

Evening

Morning

Evening

Morning

Morning

Evening

Morning

Evening

56.0
4.O
40.0

65.0
4.0
31 .O

36.0
4.0
60.0

27.0
4.O
69.O

100.0

100.0

100.0

100.0

....
....
....

Total Cycle

STH 57

Freistadt Road (CTH F )

31.5
4.5
24.0

19.5
4.5
36.0

60.0

60.0

a ~ e a d i n gleft-turn arrow concurrent with through green phase.
b~aggingright-turn arrow concurrent with leading left-turn arrow.
Source: Wisconsin Department of Transportation, Village of Thiensville, and SEWRPC.

Figure 40
EXISTING TRAFFIC VOLUMES ALONG THE PROBLEM
SEGMENT OF STH 57 FROM DONGES BAY ROAD TO
HIGHLAND ROAD DURING THE MORNING PEAK HOUR^
LEGEND
TRAFFIC VOLUME
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Source: SE WRPC.
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\
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CONSECUTIVE 16.
MINUTE TIME
PERIODS. AND DO
NOT NECESSARILY
REPRESENTTHE
SAME ONE.HOUR
TIME PERIOD ON
ALL INTERSECTION
APPROACHES

Figure 41
EXISTING TRAFFIC VOLUMES ALONG THE PROBLEM
SEGMENT OF STH 57 FROM DONGES BAY ROAD TO
HIGHLAND ROAD DURING THE EVENING PEAK HOUR=
LEGEND
TRAFFIC V O L U M E

m318.168

RIGHT TURN

tstn

_W.MEWON RD

1 6 7 ~

a~~~~~~~ PEAK-HOUR
VOLUMESSHOWN
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FOUR HIGHEST
CONSECUTIVE 16MINUTE TIME
PERIODS. AND DO
NOT NECESSARILY
REPRESENTTHE
SAME ONE.HOUR
TIME PERIOD ON
ALL INTERSECTION
APPROACHES.

Source: SEWRPC.

Table 126
PERCENTAGE RIGHT AND LEFT TURNS AND PERCENTAGE TRUCKS AND BUSES I N THE TRAFFIC
STREAM DURING THE MORNING AND EVENING PEAK HOURS AT SIGNALIZED INTERSECTIONS
ALONG THE PROBLEM SEGMENT OF STH 57 FROM DONGES BAY ROAD TO HIGHLAND ROAD
Evening Peak Hour

Morning Peak Hour

Percent
Right

Percent
Left

Percent
Trucks
and
Buses

7
3
7
2

13
50
16
20

35
15
9
35

3
8
2
4

40
90
1
1

12
3
9
3

10
9
27
10

51
74
1
1

5
2
1
4

22
32
17
2

5
5
10
2

26
26
9
17

26
16
16
7

1
1
2

Turns
Approach
Direction

Percent
Right

STH 57 and
Mequon Road
(STH 167)

Eastbound
Westbound
Northbound
Southbound

30
28
25
10

12
23
14
30

STH 57 and
Green Bay Road
(Wisconsin Street)

Eastbound
Westbound
Northbound
Southbound

34
1
25
3

STH 57 and
Freistadt Road
(CTH F )

Eastbound
Westbound
Northbound
Southbound

46
12
12
12

Intersection

Source: SEWRPC.

390

Percent
Left

Percent
Trucks
and
Buses

Turns

8

Alternative and Recommended Trans~ortationSvs"
tems Management Actions: Although no congested
traffic movements were found t o occur along this
segment of STH 57 during either peak hour,-each
of the intersections along this segment of STH 57the intersections of STH 57 with Mequon Road
(STH 167), Green Bay Road (Wisconsin Street),
and Freistadt Road (CTH F)-was found to have
signals that could be retimed to improve traffic
flow. Transportation systems management actions
were accordingly considered for these intersections.
Table 127 provides a summary of the traffic flow
problem found along this segment of STH 57, the
actions recommended for the alleviation of this
problem, and the associated cost. Table 128 summarizes the changes in traffic signal timing recommended for the problem intersections along
this segment of STH 57. The actions recommended
to be implemented along this segment of STH 57,
designed to alleviate the problems at each of
the three problem intersections, have a total capital cost of approximately $15,000, expressed in
1980 dollars.

As indicated in Table 127, each of the traffic
signals at the three signalized intersections along
this segment of STH 57 operates independently
of the other and has a different total cycle length.
By retiming these signals to a 70-second total cycle
length and providing separate morning and evening
signal phasing at the intersection of STH 57 and
Freistadt Road (CTH F), and by interconnecting
each of the signals, efficient signal progression
could be provided along this segment of STH 57.
These actions would require a total capital cost
of $15,000. Owing t o the 0.6-mile distance
between the signalized intersections at Mequon
Road (STH 167) and Wisconsin Street, and to the
potential interference to traffic flow by traffic
entering and leaving adjacent commercial land uses
between these intersections, the full benefits of
traffic signal progression along this segment may
not be achieved.
STH 57 from Pioneer Road (CTH C) to
knother'of the 20 arterial street segments in the

Table 127
SUMMARY OF ALTERNATIVE AND RECOMMENDED TRANSPORTATION SYSTEMS
MANAGEMENT ACTIONS TO ABATE THE TRAFFIC CONGESTION PROBLEMS ON THE
PROBLEM SEGMENT OF STH 57 FROM DONGES BAY ROAD TO HIGHLAND ROAD

Location
STH 57 at its intersections
w ~ t hMequon Road
(STH 167). Green Bay
Road (Wiscons~nStreet),
and Freistadt Road
(CTH F )

Total
7

Source: SEWRPC.

Problem
Inefficient signal system

Alternative and Recommended
Transportation Systems
Management Actions
Recommended Action
Retime traffic signal sequence at the
intersection of STH 57 and Mequon
Road (STH 167) from 60-second t o
70-second cycle; at the intersection
of STH 57 and Green Bay Road
(Wisconsin Street) from 100-second
t o 70-second cycle; and at the
intersection of STH 57 and Freistadt
Road (CTH F ) from 60-second
t o 70-second cycle, providing
separate morning and evening
phasing; and interconnect all three
signals t o provide efficient signal
progression along STH 57, thus
improving vehicle operating speed
and reducing vehicular delay

Capital Cost of
Recommended
Action

$1 5,000
$15,000

Total
Capital
Cost

$15,000

,

Table 128
RECOMMENDED TRAFFIC SIGNAL OPERATION ALONG THE PROBLEM
SEGMENT OF STH 57 FROM DONGES BAY ROAD TO HIGHLAND ROAD
Phase

Intersection (time in seconds)
Mequon Road (STH 167)

STH 57
Morning

Evening

Morning

Evening

Eastbound
Eastbound
Southbound
Westbound
Westbound
Northbound
Green.. . . .
Yellow. . . .
Red . . . . . .
Green Arrow.
Yellow Arrow

.
.
.
.
.

Total Cycle

38.5
4.2
27.3
14.7~
3.5

20.3
4.2
45.5
---

44.8
4.2
21 .O
1 1 .2a
3.5

30.1
4.2
35.7
---

20.3
4.2
45.5
14.7~
3.5

20.3
4.2
45.5
---

16.8
4.2
49.0
1 1 .2b
3.5

16.8
4.2
49.0
---

70.0

70.0

70.0

70.0

70.0

70.0

70.0

70.0

STH 57

Green..
Yellow .
Red . . .

....
....
....

Total Cycle

Green Bay Road (Wisconsin Street)

Morning

Evening

Morning

Evening

35.O
3.5
31.5

43.4
3.5
23.1

25.2
3.5
41.3

16.8
3.5
49.7

70.0

70.0

70.0

70.0

Morning

Evening

Morning

Evening

35.7
4.2
30.1

37.8
4.2
28.O

23.1
4.2
42.7

21 .O
4.2
44.8

70.0

70.0

70.0

70.0

Freistadt Road (CTH F )

STH 57

Green..
Yellow .
Red . .

....
....
....

Total Cycle

a ~ e a d i n gleft-turn arrow concurrent with through green phase.
b~aggingright-turn arrow concurrent with leading left-turn arrow.
Source: SEWRPC.

northwest side study area determined to have
sufficiently severe existing problems to warrant
investigation of short-range traffic management
improvements is, as shown on Map 134, STH 57
from Pioneer Road (CTH C) to the intersection of
Washington Street (STH 60) and Grafton Avenue
(STH 57), a distance of 4.0 miles. This segment of
STH 57 traverses the central business districts of
both the City of Cedarburg and the Village of
Grafton. Map 135 shows the existing land use pattern within a one-half-mile-wide corridor along
this problem segment of STH 57. Residential land
use comprises the majority of the existing land
use within the corridor, as well as the majority of
the existing urban development immediately adjacent to STH 57. Retail sales and service land uses
abut this segment of STH 57 between Lincoln

Boulevard and the intersection of STH 57 with
Columbia Road--or along that segment of STH 57
which traverses the City of Cedarburg. Retail sales
and service land uses also abut this segment of
STH 57 between 1st Avenue and Washington Street
(STH 60) and along that segment of STH 57 which
traverses the Village of Grafton. There are also
large segments of agricultural and other open land
uses along the corridor. Industrial land use is
located along the corridor between Lincoln Boulevard and Western Road and in the southern portion
of the City of Cedarburg.
Physical Characteristics: There are no physical
along the length
of this segment of STH 57. Other than that segment of STH 57 between Oak Street and 7th

restkictionsbetweenrsections

Map 134
DETAIL OF THE PROBLEM SEGMENT OF STH 57 FROM PIONEER ROAD (CTH C)
TO THE INTERSECTION OF WASHINGTON STREET (STH 6 0 ) AND GRAFTON AVENUE
(STH 57)-TRAFFIC SIGNAL JURISDICTION AND SUBSYSTEM ALIGNMENT
LEGEND
SIGNAL JURISDICTION
C l T Y OF CEDARBURG
ST&T.TE OF WlSCONSlN
STATE OF WlJCONSlN TRAFFIC- ACTUATED
S I G N A L PROPOSE0 FOR 1981

---

NEW ROADWAY

PROPOSED

FOR 1981

Shown on this map is another of the 20 arterial street segments in the northwest ride study area determined t o have sufficiently revere existing
problems to warrant investigation of short-range improvements-STH 57 from Pioneer Road !CTH C l t o the intersection of Washington Street
!STH 60)and Grafton Avenue !STH 57). a distance of 4.0 miles. This segment of STH 57 traverses the central business districts of both the
City of Cedarburg and the Village o f Grafton. This map also shows the location and jurisdiction o f each of the four traffic signals along this
arterial segment.
Source: Wisconsin Department of Transportation, City of Cedarburg, and SEWRPC.

Map 135
LAND USE ADJACENT TO THE PROBLEM SEGMENT OF STH 57 FROM PIONEER ROAD (CTH CI
TO THE INTERSECTION OF WASHINGTON STREET (STH 60) AND GRAFTON AVENUE (STH 57)
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tion with parking prohibited; and 44 feet from the
intersection of STH 57 with Washington Street
(STH 60) to the intersection of Washington Street
with Grafton Avenue (STH 57), adequate to provide four lanes for moving traffic in each direction
with parking prohibited. Parking is currently prohibited along this segment of STH 57 on both sides
of the roadway from Pioneer Road (CTH C) to
Lincoln Boulevard, on the bridge over Cedar Creek
in the City of Cedarburg, and from Chateau Drive
to 7th Avenue in the Village of Grafton; and on
one side of the street only from Lincoln Boulevard to Spring Street, from Jefferson Avenue to
Columbia Court, and from Columbia Court to
Keup Road in the City of Cedarburg, and from
1st Avenue to Chateau Drive, from Beech Street to
12th Avenue, and on the bridge over the Milwaukee
River in the Village of Grafton.

Avenue in the Village of Grafton, which is divided
by a painted six-foot-wide median and has dual
roadways 21 feet in width, adequate to provide
two lanes for moving traffic in each direction with
parking prohibited, this segment of STH 57 is not
median divided. The curb-to-curb roadway width
of STH 57 is 52 to 54 feet from Pioneer Road
(CTH C) to Lincoln Boulevard in the City of Cedarburg, adequate to provide two lanes for moving
traffic in each direction with parking prohibited;
28 to 30 feet from Lincoln Boulevard to Spring
Street in the City of Cedarburg, adequate to provide one lane for moving traffic in each direction
with parking prohibited; 40 to 46 feet from Spring
Street to Jefferson Avenue in the City of Cedarburg, adequate to provide two lanes for moving
traffic in each direction with parking prohibited;
30 to 36 feet between pavement edges from Jefferson Avenue to Chateau Drive, adequate to provide
one lane for moving traffic in each direction; 42 to
58 feet from Chateau Drive to Washington Street
(STH 60) in the Village of Grafton, adequate to
provide two lanes for moving traffic in each direc-

As shown in Table 129, this segment of STH 57
has three signalized intersections, at which the
STH 57 approaches range in width from 20 to
26 feet. One of the westbound and one of the

Table 129
ROADWAY APPROACH WIDTHS, THE PROVISION OF EXCLUSIVE TURNING LANES, AND ON-STREET PARKING
RESTRICTIONS AT SIGNALIZED INTERSECTIONS ALONG THE PROBLEM SEGMENT OF STH 57 FROM PIONEER
ROAD (CTH C) TO THE INTERSECTION OF WASHINGTON STREET (STH 60) AND GRAFTON AVENUE (SrH 57)
Roadway Approach Width (feet)
Intersection

Eastbound

Southbound

Northbound

Westbound

..
......

22

--

--

22
23 La

P
NS

26
2 2

~

FS
~ NS

26
22La

NS
NP

..

26

P

24 La

NP

2

~

~ NP

21

P

STH 57 and Pioneer Road (CTH C).
STH 57 and Columbia Road.
Wisconsin Avenue (STH 57) and
Washington Street (STH 6 0 ) ~. . .

P

5

Southwest-bound
Washington Street (STH 60) and
Grafton Avenue (STH 57)
.

.. ....

24La

NP

20

NP

--

NOTE: M = median provided
L = exclusive left-turn lane
R = exclusive right-turn lane (does not include minor right-turn channelizations)
P = parking permitted on near- and far-side approaches during morning and evening peak hours
NP = parking prohibited on near- and far-side approaches during morning and evening peak hours
NPAM = parking prohibited on near- and far-side approaches during morning peak hour
NPPM = parking prohibited on near- and far-side approaches during evening peak hour
FS = parking prohibited on far-side approach during morning and evening peak hours
FSAM = parking prohibited on far-side approach during morning peak hour
FSPM = parking prohibited on far-side approach during evening peak hour
NS = parking prohibited on near-side approach during morning and evening peak hours
NSAM = parking prohibited on near-side approach during morning peak hour
NSPM = parking prohibited on near-side approach during evening peak hour
a~xclusiveturn lane width included as a part of roadway approach width.
blntersection is controlled by a four-way stop sign.
Source: SEWRPC.

--

2

6

~

~NP

eastbound approaches to these three intersections
provide a separate lane for the exclusive use of
left-turning vehicles, and one westbound approach,
two northbound approaches, and one southeastbound approach provide a separate lane for the
exclusive use of right-turning vehicles, each of
these exclusive turn lanes being provided by regulatory pavement marking rather than channelization.
On-street parking restrictions at each of the signalized intersection approaches along this segment of
STH 57 are also indicated in Table 129.As shown
on Map 134, a new traffic-actuated signal at the
intersection of Falls Road and Wisconsin Avenue
(STH 57) is programmed for installation by the Wis-

consin Department of Transportation during 1981.
This traffic signal will be necessary as a result of
the extension of Falls Road to the east across the
Milwaukee River on a new bridge to connect with
Falls Street, thus becoming an important arterial in
the area. The construction of this new roadway
and bridge is also programmed for 1981.
Traffic Control Measures: The timing plan for each
of the three traffic signals along STH 57 between
Pioneer Road (CTH -c) and &e intersection of
Washington Street (STH 60) and Grafton Avenue
(STH 57) is indicated in Table 130.Map 134 shows
the location and jurisdiction of each of these sig-

Table 130
EXISTING TRAFFIC SIGNAL OPERATION ALONG THE PROBLEM SEGMENT OF STH 57 FROM PIONEER ROAD
(CTH C) TO THE INTERSECTION OF WASHINGTON STREET LSTH 60) AND GRAFTON AVENUE (STH 57)
Phase

Green.
Yellow
Red. .

Intersection (time in seconds)
STH 57

Pioneer Road (CTH C)

40.0
4.0
36 .O

30.0
4 .O
46.0

80.0

80.0

.........
.........
.........

Total cyclea

Columbia Road

STH 57

Green. . . . . . . . . .
Yellow . . . . . . . . .
Red. . . . . . . . . . .
Green Arrow. . . . . .
Yellow Arrow. . . . .
Total Cycle

Green.
Yellow
Red. .

.........
.........
.........

Total Cycle

Northbound

Southbound

22.0
3.2
54.8
20.0
3.2

32.8
3.2
44.0
8.4'
2.4

20 .O
3.2
56.8

80.0

80.0

80 .O

---

Wisconsin Avenue (STH 57)

Washington Street (STH 60)

25.2
3.6
31.2

25.2
3.6
31.2

60.0

60 .O

Washington Street (STH 60)
Westbound

Grafton Avenue (STH 57)
Eastbound

Southwest-bound
I

Green. . . . . .
Yellow . . . . .
Red. . . . . . .
Green Arrow. .
Yellow Arrow.

....
....
....
....
....

Total Cycle

40.0
4.5
72.0

---

116.5

20.0
4.5
92.0d
40.0
4.5
116.5

a ~ i g n a ltiming sequence on one or more approaches to this intersection is subject to change by pedestrian-actuated control.
b~aggingright-turn arrow concurrent with westbound green phase.
' ~ e a d i n gleft-turn arrow concurrent with southbound green phase.
d~aggingleft-turn green arrow.
e~ight-turn
green arrow concurrent with eastbound left-turn arrow.
Source: Wisconsin Department of Transportation, City o f Cedarburg, and SEWRPC.

80.0
4.5
32.0,
40.0
4.5
116.5

nals. Each of the traffic signals is located at intersections of STH 57 with other arterial streets. Stop
signs are located at all other approaches to collector or local street crossings of this segment of
STH 57. The intersection of two arterial streetsWisconsin Avenue (STH 57) and Washington Street
(STH 60)-is controlled by a four-way stop sign.
This segment of STH 57 is posted for a 35-mileper-hour (mph) speed limit from Pioneer Road
(CTH C) to Lincoln Boulevard, a 25-mph speed
limit from Lincoln Boulevard to Jackson Street,
and a 30-mph speed limit from Jackson Street to
Keup Road in the City of Cedarburg; and a 35-mph
speed limit from Keup Road to 7th Avenue and
a 30-mph speed limit from 7th Avenue to the
intersection of Washington Street (STH 60) and
Grafton Avenue (STH 57) in the Village of Grafton.
Existing Traffic Conditions and Problems: Current
morning and evening peak-hour traffic volumes are
shown for all approaches to the three signalized
intersections, as well as for the one four-way stop
sign-controlled intersection, along the problem
segment of STH 57 in Figures 42 and 43. The locations along STH 57 from Pioneer Road (CTH C) to
the intersection of Washington Street (STH 60)
and Grafton Avenue (STH 57) where traffic management actions are to be considered as a means
of reducing congestion and improving operating
conditions were identified by comparing morning
and evening traffic volumes for each approach to
the four controlled intersections to the maximum
hourly capacity of each approach. The major operating characteristics affecting the maximum hourly
roadway capacity of intersection approaches to
STH 57, including the percentage of left- and rightturning vehicles and the percentage of trucks or
buses in the peak-hour traffic stream, are summarized in Table 131.
Based upon the ratios of existing morning and
evening peak-hour traffic volumes and the maximum traffic-carrying capacity of each intersection
approach along this segment of STH 57, those
vehicular traffic movements currently experiencing
traffic congestion-that is, operating at level-ofservice D or E-were identified and are shown in
Figures 42 and 43. While no congested traffic movements were found to occur along this segment of
STH 57 during the morning peak hour, four congested movements were found to occur during the
evening peak hour.
Alternative and Recommended Transportation Systems Management Actions: The foureeveningpeakhour traffic congestion problems identified along
STH 57 from Pioneer Road (CTH C) to the inter-

section of Washington Street (STH 60) and Grafton
Avenue (STH 57) are associated with the intersection of Wisconsin Avenue (STH 57) and Washington Street (STH 60).
Table 132 provides a summary of the specific
congestion problems found along this segment of
STH 57, the recommended actions to abate the
problems, and the estimated cost of the actions.
Table 133 summarizes the changes in traffic signal
timing recommended for the problem intersections
along STH 57. One action is recommended to be
implemented along this segment of STH 57, at an
estimated total capital cost of $40,200. Because
of the distance between the four signalized intersections along this segment of STH 57, no interconnection between these signals to provide signal
progression is recommended.
The four-way stop sign-controlled intersection of
Wisconsin Avenue (STH 57) and Washington Street
(STH 60) operates at level-of-service E during the
evening peak hour. In order to alleviate the existing
congestion at this intersection, it is recommended
that traffic signals be installed to replace the existing four-way stop sign control, at an estimated
capital cost of $40,000, and that northbound
trucks be rerouted onto the segment of 11th
Avenue between Cedar Street and Washington
Street because of the inadequate existing curb
radius for north-to-eastbound right-turning trucks
on the southeast corner of the intersection of Wisconsin Avenue and Washington Street. The cost
of signing necessary for the regulation of this route
for trucks is estimated at $200.
W. Capitol Drive (STH 190) from N. 76th Street
(STH 181) to the North-South Freeway (IH 43)
northwest side study area determined to have sufficiently severe existing traffic problems to warrant
investigation of short-range traffic management
improvements is, as shown on Map 136, W. Capitol
Drive (STH 190) from N. 76th Street (STH 181)
to the North-South Freeway (IH 43), a distance of
4.4 miles. Map 137 shows the existing land use pattern within a one-half-mile-wide corridor along this
problem segment of W. Capitol Drive. Residential
land use comprises the majority of the existing
urban development in this corridor, while retail
sales and service land uses comprise the majority
of the existing urban development immediatelj
adjacent to W. Capitol Drive. Retail sales and service land uses abut this segment of W. Capitol
Drive from N. 76th Street to N. 61st Street, from
N. 45th Street to N. 41st Street, and from N. 35th
Street to W. Atkinson Avenue, and at its intersec-

Figure 42
EXISTING TRAFFIC VOLUMES ALONG THE PROBLEM SEGMENT OF STH 57
FROM PIONEER ROAD (CTH C) TO THE INTERSECTION OF WASHINGTON STREET
(STH 60) AND GRAFTON AVENUE (STH 57) DLIRING THE MORNING PEAK HOUR=
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15-MINUTE TIME PERIODS,
AND DO NOT NECESSARILY
REPRESENT THE SAME ONEHOUR TIME PERIOD ON ALL
INTERSECTION APPROACHES.

tion with N. 60th Street at the Capitol Court Shopping Center, at its intersection with W. Fond du
Lac Avenue, and at its intersection with N. Green
Bay Avenue. Industrial land use abuts this segment
of W. Capitol Drive between N. 35th Street and
N. 27th Street. Governmental and institutional
land uses, including the John Marshall and Rufus
King Senior High Schools and Northwest General
Hospital, occur within the corridor at or near the
intersections of W. Capitol Drive with N. 65th

Street, N. 18th Street, and N. 53rd Street, respectively. Recreational land uses are located along the
corridor near N. 65th Street at Dineen Park.
Physical Characteristics: There are no physical
roadway restrictions between intersections along
the length of this segment of W. Capitol Drive. For
the entire length of the problem segment, W. Capitol Drive is divided by a median ranging in width
from 18 to 30 feet, with the exception of that

Figure 43
EXISTING TRAFFIC VOLUMES ALONG THE PROBLEM SEGMENT OF STH 57
FROM PIONEER ROAD (CTH C) TO THE INTERSECTION OF WASHINGTON STREET
(STH 60) AND GRAFTON AVENUE (STH 57) DURING THE EVENING PEAK HOUR^
LEGEND
TRAFFIC VOLUME
68368.168

THROUGH
LEFT TURN

a~~~~~~~
PEAK-HOUR
VOLUMES SHOWN
REPRESENT THE FOUR
HIGHEST CONSECUTIVE
15-MINUTE TIME PERIODS,
AND DO NOT NECESSARILY
REPRESENT THE SAME ONEHOUR TIME PERIOD ON ALL
INTERSECTION APPROACHES
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portion of the median between N. 51st Street and
W. Fond du Lac Avenue (STH 145), where the
median is only four feet wide. The curb-to-curb
pavement widths of the dual roadways along this
segment of W. Capitol Drive range from 34 to
40 feet from N. 76th Street (STH 181)to N. 35th
Street, adequate to provide two to three lanes for
moving traffic in each direction with parking permitted; from 45 to 62 feet from N. 35th Street to
W. Hopkins Street, adequate to provide three to

five lanes for moving traffic in each direction with
parking permitted; and 34 t o 36 feet from W. Hopkins Street to the North-South Freeway (IH 43),
adequate to provide two lanes for moving traffic
in each direction with parking permitted. Parking is currently prohibited along those segments
of W. Capitol Drive from W. Appleton Avenue
(USH 41) to N. 73rd Street and from N. 36th
Street to N. 35th Street on the north side of the
roadway only; from N. 75th Street t o N. 74th

Table 131
PERCENTAGE RIGHT AND LEFT TURNS AND PERCENTAGE TRUCKS AND BUSES IN THE
TRAFFIC STREAM DURING THE MORNING AND EVENING PEAK HOURS A T SIGNALIZED
INTERSECTIONS ALONG THE PROBLEM SEGMENT OF STH 57 FROM PIONEER ROAD (CTH C)
TO THE INTERSECTION OF WASHINGTON STREET (STH 60) AND GRAFTON AVENUE (STH 57)
Evening Peak Hour

M o r n ~ n gPeak Hour

Percent
Left

Percent
Trticks
and
Buses

17
19

1
5

Turns
Intersection
S T H 57 and
Pioneer Road ( C T H C)

S T H 57 and
Columbia Road

Wisconsin Avenue (STH 57) and
Washington Street (STH 60)

Washington Street (STH 60)and
Grafton Avenue (STH 57)

Approach
Direction

Percent
Right

Turns
Percent
Right

Percent
Left

54
12

Percent
Trucks
and
Buses

11

6

8

9
52
10

5

2
4
1

13

21

4

15

19

3

Westbound
Northbound
Southbound

21
50

79
--

4

24
43

76
--

--

19

--

29

2
1
4

Eastbound
Westbound
Northbound
Southbound

6
14

2
40
12

6

38

2

24
11
49

66

3

5

2

Eastbound
Westbound
Northbound
Southbound

Eastbound
Westbound
Southwest-bound

3

35

70
6

8
3
1

---

22

--

6

---

100

--

2

99

11

16
52
54

-1

3
2
2
3
4
2
1

Source: SEWRPC.

Street, from N. 61st Street to N. 60th Street, and
from N. 35th Street to N. 34th Street on the south
side of the roadway only; and from N. 51st Street
to N. 49th Street and N. 34th Street to N. 31st
Street on both sides of the roadway.
As shown in Table 134, the problem segment of
W. Capitol Drive has 19 signalized intersections.
The W. Capitol Drive approaches to these intersections range from 34 to 62 feet in width. As indicated in Table 134, 1 8 of the eastbound and 1 4 of
the westbound approaches provide separate lanes
for the exclusive use of left-turning vehicles, and
three of the eastbound and two of the westbound
approaches provide separate lanes for the exclusive
use of right-turning vehicles. On-street parking
restrictions at each of the signalized intersection
approaches are also indicated in Table 134.
Traffic Control Measures: The timing plans for
each of the 19 traffic signals along W. Capitol Drive
between N. 76th Street (STH 181) and the NorthSouth Freeway (IH 43) are set forth in Table 135.
Map 136 shows the location and jurisdiction of

each of those signals and their relationship to the
interconnected progressive signal subsystems which
are located within approximately one-half mile of
W. Capitol Drive and are directly affected by the
timing plans of the traffic signals on W. Capitol
Drive. Twelve of the 1 9 traffic signals on this segment of W. Capitol Drive are located at intersections of W. Capitol Drive with other arterial streets,
and six are located at intersections of W. Capitol
Drive with nonarterial streets-specifically, N. 68th
Street, N. 66th Street, N. 55th Street, N. 51st
Street, W. Atkinson Avenue, and N. 15th Street.
Stop signs are located at all other approaches to
collector or local street crossings of this segment
of W. Capitol Drive. This segment of W. Capitol
Drive is posted for a 35-mile-per-hour (mph) speed
limit from N. 76th Street to N. 60th Street, and
for a 30-mph speed limit from N. 60th Street to
the North-South Freeway (IH 43).
Existing Traffic Conditions and Problems: Current
morning and evening peak-hour traffic volumes are
shown for all approaches t o the 1 9 signalized inter-

I
i
I
I
I

Table 132
SUMMARY OF ALTERNATIVE AND RECOMMENDED TRANSPORTATION SYSTEMS
MANAGEMENT ACTIONS TO ABATE THE TRAFFIC CONGESTION PROBLEMS
ON THE PROBLEM SEGMENT OF STH 57 FROM PIONEER ROAD (CTH C) TO THE
INTERSECTION OF WASHINGTON STREET (STH 60) AND GRAFTON AVENUE (STH 5 7 )

Location

Problem

Wisconsin Avenue (STH 57) and
Washington Street (STH 60)

Stop sign-controlled intersection
operating a t level-of-service E
during the evening peak hour
(1,394 vehicles per hour)

Alternative
and Recommended
Transportation Systems
Management Actions

Capital Cost of
Recommended
Action

Recommended Actions
Install traffic signals a t intersection based o n exceeding
maximum vehicular volume
warrant of Manual o n Uniform
Traffic Control Devices

$40,000

Prohibit trucks o n northbound
Wisconsin Avenue f r o m Cedar
Street t o Washington Street,
designating and signing 1 l t h
Avenue f r o m Cedar Street t o
Washington Street as the northbound STH 5 7 truck route,
because o f the insufficient
north-toeastbound right-turn
radius at the corner o f Wisconsin
Avenue and Washington Street.
Sufficient vehicle turning radius
is required for the installation of
traffic signals at this intersection

$

Total
Capital
Cost

200

Alternative Action
Increase curb radius o n southeast
corner of the intersection of
Wiscorisin Avenue and Washingt o n Street
(Not recommended, as construction
of a larger curb radius would
require acquisition and razing of
structure o n southeast corner of
intersection owing t o the structure's proximity t o existing curbs)
Total

$40.200

Source: SEWRPC.

sections along the problem segment of W. Capitol
Drive in Figures 44 and 45. The locations along
W. Capitol Drive from N. 76th Street to the NorthSouth Freeway (IH 43) where traffic management
actions are to be considered as a means of reducing
congestion and improving operating conditions
were identified by comparing morning and evening
peak-hour traffic volumes for each approach to

the 19 controlled intersections to the maximum
hourly capacity of each approach. Operating characteristics along W. Capitol Drive affecting maximum hourly roadway capacity at its intersection
approaches, including the percentage of left- and
right-turning vehicles and the percentage of trucks
or buses in the peak-hour traffic stream, are summarized in Table 136.

Table 133
RECOMMENDED TRAFFIC SIGNAL OPERATION ALONG THE PROBLEM SEGMENT OF STH 57 FROM PIONEER
ROAD (CTH C) TO THE INTERSECTION OF WASHINGTON STREET (STH 60) AND GRAFTON AVENUE (STH 57)
Phase

Green.
Yellow
Red. .

Intersection (time in seconds)
STH 57

Pioneer Road (CTH C)

37.0
4.0
39.0

33 .O
4.0
43 .O

80.0

80 .O

STH 57

Columbia Road

.........
.........
.........

Total cyclea

Green. . . . . . . . . .
Yellow . . . . . . . . .
Red. . . . . . . . . . .
Green Arrow. . . . . .
Yellow Arrow. . . . .
Total Cycle

Northbound

Southbound

22.0
3.2
54.8
20.0
3.2

32.8
3.2
44 .O
8.4'
2.4

20.0
3.2
56.8

80.0

80.0

80.0

Washington Street (STH 60)

Grafton Avenue (STH 57)

Westbound

Southwest-bound

Eastbound

40.0
4.5
72.0

20.O
4.5
92.0
40.0~
4.5

80.0
4.5
32.0
40.0~
4.5

Green. . . . . . . . . .
Yellow . . . . . . . . .
Red. . . . . . . . . . .
Green Arrow. . . . . .
Yellow Arrow . . . . .
Total Cycle a

---

---

116.5

116.5

116.5

a~ignaltiming sequence on one or more approaches to this intersection is subject to change by pedestrian-actuated control.
b~aggingright-turn arrow concurrent with westbound green phase.
' ~ e a d i n gleft-turn arrow concurrent with southbound green phase.
d~aggingleft-turn green arrow concurrent with eastbound through green phase.
e~ight-turnarrow concurrent with eastbound left-turn arrow.
Source: SEWRPC.

Based upon the ratios of existing morning and
evening peak-hour traffic volumes and the maximum traffic-carrying capacities of each intersection
approach along this segment of W. Capitol Drive,
those vehicular traffic movements currently experiencing traffic congestion-that is, operating at
a level-of-service D or E-were identified and are
shown in Figures 44 and 45. Two congested traffic
movements were found to occur along this segment

of W. Capitol Drive during the morning peak hour,
and 13 were found to occur along this segment
during the evening peak hour.
Alternative and Recommended Transportation
a
and 13 evening peak-hour traffic congestion problems identified along W. Capitol Drive are associated with the following 10 intersections: N. 76th

Street (STH 181), W . Appleton Avenue (USH 41),
N . 60th Street, W . Fond du Lac Avenue (STH 145),
N . Sherman Boulevard, N . 35th Street, N . 31st
Street, N . 27th Street, N . 20th Street, and W . Atkinson Avenue.
Table 137 provides a summary o f the congestion
problems at each intersection, the alternative
actions considered for their abatement, the recommended actions, and the associated costs.
Table 138 summarizes the changes in traffic signal
timing recommended for problem intersections
along this segment o f W . Capitol Drive. A total o f
six new actions are recommended to be implemented at the 10 problem intersections, at a capital cost o f $17,800 in 1980 dollars? However, the
potential need for a new traffic controller at one
intersection where a new traffic signal phase is
recommended could increase the capital cost o f the
improvement o f this segment to $29,800.

As indicated in Table 137, the actions considered
necessary to abate the congestion problem at
the intersection o f W . Capitol Drive and W . Atkinson Avenue include the retiming o f the existing
signal timing plan at minimal cost, the addition
o f a separate signal phase to control the east-tosoutheast-bound right-turn movement so that it
operates concurrently with the northwest-towestbound left-turn phasing at a cost o f $2,000,
and the prohibition o f on-street parking on the
near side o f the eastbound approach and on the
near and far sides o f the southeast-bound approach
during the evening peak hour, at a capital cost o f
approximately $600. The total cost o f implementing all the recommended improvements at this
intersection is thus estimated at $2,600. The
potential need for a new traffic controller at this
intersection could add an additional $12,000 t o
this total cost.

l 5 This cost o f short-range improvement o f W. Capitol Drive does not include the cost of the
improvements recommended at the intersection
o f W. Capitol Drive at N. 76th Street (STH 181),
W . Appleton Avenue (USH 41), N. 60th Street,
W. Fond du Lac Avenue (STH 145), N. Sherman
Boulevard, N. 35th Street, and N. 27th Street. The
improvement o f these intersections, and the attendant costs, were considered in this chapter under
the analysis o f the problem segments o f N. 76th
Street from W. Harwood Avenue to W. Bradley
Road, W. Appleton Avenue from N. 76th Street to
W. Lisbon Avenue, N. 60th Street from W. Center
Street to W. Capitol Drive, W. Fond du Lac Avenue
from N. 60th Street to W. Walnut Street, N. Sherman Boulevard from W. Lisbon Avenue to W. Silver
Spring Drive, N. 35th Street from the East-West
Freeway (IH 94) to W. Capitol Drive, and N. 27th
Street from the East-West Freeway (IH 94) to
N. Teutonia Avenue. At the intersection o f W. Capitol Drive and N. 76th Street, it wag recommended
that the traffic signals be retimed, and that parking
be prohibited on two approaches. The capital cost
o f improvement of the intersection was estimated
at $300. At the intersection o f W. Capitol Drive
and W. Appleton Avenue it was recommended that
two additional signal phases be added, in addition
to a new traffic controller, at an estimated capital
cost o f $16,000. At the intersection o f W. Capitol
Drive and N. 60th Street, it was recommended that
the traffic signals be retimed, that the existing

pretimed left-turn arrows be changed to trafficactuated operation, and that the existing single
left-turn lane be enlarged to a double left-turn lane.
The capital cost o f improvement o f this intersection was estimated at $30,000. At the intersection
o f W. Capitol Drive and W. Fond du Lac Avenue,
it wus recomirrended that the traffic signals be
retimed and that an existing left-turn lane be
lengthened. The capital cost o f improvement o f
this intersection was estimated at $15,000. At the
intersection o f W. Capitol Drive and W. Sherman
Boulevard, it was recommended that an additional
signal phase be added, in addition to a new traffic
controller, and that parking be prohibited on one
approach. The capital cost of improvement o f this
intersection was estimated at $14,200. A t the intersection o f W. Capitol Drive and N. 35th Street,
it was recommended that the traffic signals be
retimed, that a separate signal phase be added, in
addition to a new traffic controller, and that an
existing left-turn lane be lengthened. The capital
cost of improvement o f this intersection was estimated at $29,000. At the intersection o f W. Capitol Drive and N. 27th Street, it was recommended
that the existing signals be retimed, that a separate
signal phase be added, in addition to a new traffic
controller, that left-turn lanes on two approaches
be lengthened, and that parking restrictions be
lengthened on one approach. The capital cost o f
improvemen t o f this intersection was estimated
at $44,200.

Map 136
DETAIL OF THE PROBLEM SEGMENT OF W. CAPITOL DRIVE (STH 190)TRAFFIC SIGNAL JURISDICTION AND SUBSYSTEM ALIGNMENT
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Shown on this map is another of the 20 arterial street aegments in the northwest side study area determined to have sufficiently severe existing
traffic problems to warrant investigation of shortqange improvements-W. Capitol Drive (STH 190) fmm N. 76th Street (STH 1811 to the
NorthSouth Freeway (IH 43), a distense of 4.4 miles. This map also shows the location and jurisdiction of each of the 19 traffic signals along
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approximately onenaif mile of W. Capltoi Drive and are directly affected by the timing plans of the traffic signals on W. Capitol Drive.

Source: Wisconsin Department o f Transportation,Citv of Milwatkd~,end SEWRPC.

To abate the congestion at the intersection of
W. Capitol Drive with N. 20th Street, only the
prohibition of on-street parking on the near side
of the northbound approach during the evening
peak hour is required. The total capital cost of this
recommended action is $200.
One intersection that exhibited congestion problems along W. Capitol Drive required some turn-lane
construction. At the intersection of W. Capitol
Drive and N. 31st Street it is recommended that,
in addition to retiming the existing signal timing
plan, the east-to-northbound left-turn lane be
lengthened from 250 to 330 feet in order to provide for increased vehicle storage capacity. The
total capital cost of implementing all the recom-

mended improvements at this intersection is estimated at $15,000.

In addition, the existing offsets between the traffic
signal timing plans of the 19 signalized intersections
along this segment of W. Capitol Drive should be
reviewed by the implementing agency and altered
as necessary to accommodate the recommended
traffic management actions and to assure efficient
signal progression. Efficient progression is intended
to yield increased average vehicle operating speeds
and reduced vehicular delays at the signalized intersections along this segment of W. Capitol Drive
by permitting traffic to travel along the arterial
segment with a minimum number of stops at traffic signals.

Map 137
LAND USE ADJACENT TO THE PROBLEM SEGMENT OF W. CAPITOL DRIVE (STH 190)
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This map shows the existing land use pattern within a onehaifmiie-wide corraor along thir problem segment of W. Capital Driw ISTH 190). Reridsntiai lend ure comprires the m a j o i i of the existing urban development in thi~earrldor,while retail sales and service land uaes comprise the majoriw
of the exining urban dewioprnent immediately adjacent to W. Capitol Drive. Retail sale8 and service land uses abut thir segment En W. Capitol Drive panicularly betmen N. 76th Sfreet (STH 181) and N. 61at Street, at its intersection with N. 60th Street st the Capitol C o r n Shopping
center, st its intersection with W. Fmd d~ L s Avenue iSTH 1451, from N. 45th Street to N. 41rt Street, f r m N. 35th Streetto W. Atkinson Avenue, and at itr inter-ion
with N. Green Bay A m u e ISTH 57).Industrial land use abuts rhir segment of W.Capito1 Drive between N. 35th Street
and N. 27th Street. Governmental and institutional land uses. ineludhg the John Marshall and Rufus King Semi41 High Sohwlr and Northwest Genemi Hospital, =cur ~ i t h i n
thecorridor at or near ths htemeetionr ofW.Capitol with N . 6 W SUeet.N.18th Street,and N.53rdSoeet.respectiwlv.
Recreational land uses occur along the corridor near N.65th Saeet st Dineen Park.

Table 134
ROADWAY APPROACH WIDTHS, THE PROVISION OF EXCLUSIVE
TURNING LANES, A N D ON-STREET PARKING RESTRICTIONS A T SIGNALIZED
INTERSECTIONS ALONG THE PROBLEM SEGMENT OF W. CAPITOL DRIVE (STH 190)

Roadway Approach Width (feet)

lntersection

Eastbound

W. Capitol Drive and
N. 76th Street lSTH 181) . . . . . . . .
W. Capitol Drive and
W. Appleton Avenue (USH 41) . . . . .
W. Capitol Drive and N. 68th Street . . .
W. Capitol Drive and N. 66th Street
W. Capitol Drive and N. 60th Street . . .
W. Capitol Drive and N. 55th Street . . .
W. Capitol Drive and N. 51st Street. . . .
W. Capitol Drive and
W. Fond du Lac Avenue (STH 145). . .
W. Capitol Drive and
N. Sherman Boulevard . . . . . . . . . .
W. Capitol Drive and
W. Roosevelt Drive . . . . . . . . . . . .
W. Capitol Drive and N. 35th Street
W. Capitol Drive and N. 34th Street . . .
W. Capitol Drive and N. 31st Street/
W. Hopkins Street. . . . . . . . . . . . .
W. Capitol Drive and N. 27th Street
W. Capitol Drive and
N. Teutonia Avenue. . . . . . . . . . . .
W. Capitol Drive and N. 20th Street . . .
W. Capitol Drive and
W. Atkinson Avenue . . . . . . . . . . .
W. Capitol Drive and N. 15th Street . . .
N. Capitol Drive and
N. Green Bay Avenue. . . . . . . . . . .

Westbound

Northbound or
Northwest-bound

36 M L

NPAM

36 M L

NPPM

36 ML

FS

36 ML

36 MLR
36ML
36ML
34ML
34ML
34ML

NP
NPAM
NPAM
NPAM
NPAM
NPAM

36 MLR
36M
36M
34ML
34M
34ML

NPPM
NPPM
NPPM
NPPM
NPPM
NPPM

36 MLR
22

P
P

34ML

NS

34M L

34ML

NPAM

...

40M
36ML
62ML

...

...

P

33ML

P

33

P

P
36MLR
P
22
P
17
~ ~ M L R
FS ~
20
NP
25M
NS

NP

34ML

NPPM

34ML

NPAM

34ML

NPPM

30ML

P

30ML

P

NPAM
NP
NP

37L
56M L
45M

NPPM
NPPM
NPPM

30M
36

--

--

--

P
NS

--

28
26

NP
P

36MLR
34ML

NPAM
NPAM

34ML
34ML

NPPM
NPPM

3
7
19L

~P
NP

34ML
34ML

NPAM
NPAM

34ML
34ML

NPPM
NPPM

24LR
18

NP
P

22 L
18

NS
P

34ML
34ML

NPAM
NPAM

34ML
34ML

NPPM
NPPM

30
15

P
P

28
15

NSAM
P

34MLR

NPAM

36MR

NPPM

33ML

NSPM

33MLR

NP

--

--

NOTE: M = median provided
L = exclusive left-turn lane
R = exclusive right-turn lane (does not include minor right-turn channelizations)
P = parking permitted on near- and far-side approaches during morning and evening peak hours
NP = parking prohibited on near- and far-side approaches during morning and evening peak hours
NPAM = parking prohibited on near- and far-side approaches during morning peak hour
NPPM = parking prohibited on near- and far-side approaches during evening peak hour
FS = parking prohibited on far-side approach during morning and evening peak hours
FSAM = parking prohibited on far-side approach during morning peak hour
FSPM = parking prohibited on far-side approach during evening peak hour
NS = parking prohibited on near-sideapproach during morning and evening peak hours
NSAM = parking prohibited on near-sideapproach during morning peak hour
NSPM = parking prohibited on near-sideapproach during evening peak hour
a~xclusiveturn lane included as a part of roadway approach width and delineated with pavement markings.
Source: SEWRPC.

Southbound or
Southeast-bound

-

-

--

~

3~ 0
23 L

~ FS ~
NP

~

Table 135
EXISTING TRAFFIC SIGNAL OPERATION ALONG THE PROBLEM SEGMENT OF W. CAPITOL DRIVE (STH 190)
Intersection (time in seconds)

Phase

N. 76th Street (STH 1811

W. Capitol Drive
Green. . . . . . . . .
Yellow . . . . . . . .
Red. . . . . . . . . .
Green Arrow. . . . .
Yellow Arrow. . . .
Total cycleb

Green.
Yellow
Red. .

........
........
........

Total Cycle

Green.
Yellow
Red . .

........
........

........

Total cycleC

Green.
Yellow
Red . .

........
........
........

Total cycled

Green. . . . . . . . .
Yellow . . . . . . . .
Red. . . . . . . . . .
Green Arrow. . . . .
Yellow Arrow . . . .
Total Cycle

Green.
Yellow
Red. .

........
........
........

Total Cycle b'e

Green. . . . .
Yellow . . . .
Red . . . . . .
Green Arrow.
Yellow Arrow
Total Cycle

....
....
....
....
....

44.1
4.5
41.4
9.0~
3.6

20.7
4.5
64.8

90.0

90.0

W. Capitol Drive

W. Appleton Avenue (USH 41)

38.7
4.5
46.8

38.7
4.5
46.8

90.0

90.0

W. Capitol Drive

N. 68th Street

52.2
3.6
34.2

26.1
3.6
60.3

90.0

90.0

W. Capitol Drive

N. 66th Street

51.3
4.5
34.2

18.0
3.6
68.4

90.0

90.0

W. Capitol Drive

N. 60th Street

-.-

35.1
3.6
51.3
18.0~
3.6

17.1f
3.6
69.3
7.2
3.6

90.0

90.0

W. Capitol Drive

N. 55th Street

53.4
3.5
33.1

28.6
3.5
57.9

90.0

90.0

W. Capitol Drive

N. 51st Street

Eastbound

Westbound

36.9
3.6
49.5

---

57.6
3.6
28.8
17.1g
3.6

23.4
3.6
63.0

90.0

90.0

90.0

-.
.-

Table 135 (continued)
Intersection (time in seconds)

Phase

W. Fond du Lac Avenue (STH 145)

W. Capitol Drive
Morning

....
....
....

29.7
4.5
55.8

-.-

....
....

33.3
4.5
52.2

27.9
4.5
57.6

--

--

--

--

90.0

Total Cycle
90.0
-

90.0

........
........
........

Eastbound

Total Cycle

90.0

Evening

Westbound

Eastbound

-.
-.

37.8
3.6
48.6
..-

45.0
41 .4h
3.6

90.0

90.0

30.6
3.6
55.8

.-.

90.0

Westbound

--

Total Cycle

.-

21.6
3.6
64.8
-.
.-

90.0

90 .O

20.7
3.6
65.7

-.
37.8
48.6h
3.6

--

90.0

W. Capitol Drive

N. 35th Street

48.6
3.6
37.8
7.2f
3.6

21.6
3.6
64.8

--

--

90.0

90.0

W. Capitol Drive

N. 34th Street

54.0
4.5
31.5i
36.0
-.

24.3
3.6
62.1

90.0

90.0

Normal

....
....
....
....
....

Evening

Morning

-.

--

N. 31st Streetm. Hopkins Street

W. Capitol Drive

Green. . . . .
Yellow . . . .
Red . . . . . .
Green Arrow.
Yellow Arrow

90.0

W. Roosevelt Drive

Total Cycle

Total Cycle

90.0

90.0

Green. . . . . . . . .
Yellow . . . . . . . .
Red. . . . . . . . . .
Green Arrow. . . . .
Yellow Arrow . . . .

....
....
....
....
....

90.0

W. Capitol Drive

Green. . . . . . . . .
Yellow . . . . . . . .
Red . . . . . . . . . .
Green Arrow. . . . .
Yellow Arrow . . . .
b
Total Cycle

Green. . . . .
Yellow . . . .
Red . . . . . .
Green Arrow.
Yellow Arrow

---

44.1
4.5
41.4
9.gg
3.6

34.2
4.5
51.3

Morning

....
....
....
....
....

30.6
4.5
54.9

43.2
4.5
42.3

Total Cycle

Green. . . . .
Yellow . . . .
Red. . . . . .
Green Arrow.
Yellow Arrow

47.7
4.5
37.8
16.2~
3.6

N. Sherman Boulevard

W. Capitol Drive
Green.
Yellow
Red . .

Southbound Actuation

Normal

Southbound Actuation

Northbound

Southbound

Northbound

Southbound

-.90.0

.-

12.6
3.5
73.9.
12.6'
.

12.6
3.5
73.9.
12.6'

--

--

10.5
3.5
76.0
.
-.

90.0

90.0

90.0

90.0

90.0

Eastbound

Westbound

Eastbound

67.6
3.5
18.9
7.9
2.8

57.1
3.5
29.4
.
..

52.2
3.5
34.3
7.1g
2.8

41.7
3.5
44.8
-.

90.0

90.0

90.0

-

Southeastbound

Northwestbound

Southeastbound

Northwestbound
Green. . . . .
Yellow . . . .
Red. . . . . .
Green Arrow.
Yellow Arrow

Evening

Morning

Evening

Westbound

-

-.

W. Capitol Drive

N .27th Street

41.4
3.6
45.0
9.0'
4.5

25.2
4.5
60.3
.

90.0

90.0

--

-

Table 135 (continued)

r
Phase

Green.
Yellow
Red . .

Intersection (time in seconds)

........
........
........

Total cycleb

Green.
Yellow
Red . .

........
........
........

Total cycleb

W . Capitol Drive

N. Teutonia Avenue

52.2
4.5
33.3

25.2
4.5
60.3

90.0

90.0

W . Capitol Drive

N. 20th Street

59.4
3.6
27.0

19.8
3.6
66.6

90.0

90.0

W . Capitol Drive
Morning

W . Atkinson Avenue

Evening

Evening

Morning
Northwestbound

Green. . . . .
Yellow . . . .
Red. . . . . .
Green Arrow.
Yellow Arrow

....
....

....
....

....

Total cycleb

Green.
Yellow
Red. .

52.2
4.5
33.3

47.7
4.5
37.8

---

---

90.0

........
........

........

Total Cycle

90.0

25.2
4.5
60.3

---

90.0

16.2
4.5
69.3

90.0

90.0

--

--

N. 15th Street

52.6
3.6
33.8

27.0
3.6
59.4

90.0

90.0

W . Capitol Drive

Total cycleb

29.7
4.5
55.8
9.gg
3.6

W . Capitol I3rivek

Morning

Green. . . . . . . . .
Yellow . . . . . . . .
Red . . . . . . . . . .
Green Arrow. . . . .
Yellow Arrow . . . .

Southeastbound

35.1
3.6
51.3

N. Green Bay Avenue

36.0~
3.6
50.4

--

---

90.0

90.0

-.

Morning

Evening

Northbound Southbound

Northbound Southbound

Evening

16.2
3.6
70.2

-.
--

90.0

44.1e
3.6
42.3
~ 2 . 5 ~
3.6

21.6
3.6
64.8

90.0

90.0

--

--

43.ze
3.6
43.2
16.2~
3.6
90.0

a~eadingleft-turn arrow.
b ~ i g n a timing
l
sequence on one or p o r e approaches to this intersection is subject t o change by pedestrian-actuated control.
'signal operates as a flashing beacon, with red indication controlling N. 66th Street and yellow indication controlling W. Capitol Drive except
when signal control is actuated by a pedestrian.
d ~ e s t b o u n dthrough arrow concurrent with eastbound green phase.
e ~ h r o u g hgreen arrow only.
f~aggingleft-turn arrow.
'Leading left-turn arrow concurrent with through green phase.
h ~ r a f f i csignal controls left turn only; through movement is unimpeded.
i
Lagging right-turn arrow concurrent with N. 34th Street green phase.
'Left-turn arrow concurrent with through green phase.
kVehicular traffic on N. 15th Street actuates signal operation.
Source: City o f Milwaukee and SEWRPC.

Figure 44
EXISTING TRAFFIC VOLUMES ALONG THE PROBLEM SEGMENT OF W. CAPITOL DRIVE (STH 190) DURING THE MORNING PEAK
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Figure 45
EXISTING TRAFFIC VOLUMES ALONG THE PROBLEM SEGMENT OF W. CAPITOL DRIVE (STH 190) DURING THE EVENING PEAK H O W a
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Table 136
PERCENTAGE RIGHT AND LEFT TURNS AND PERCENTAGE TRUCKS AND BUSES I N THE
TRAFFIC STREAM DURING THE MORNING AND EVENING PEAK HOURS A T SIGNALIZED
INTERSECTIONS ALONG THE PROBLEM SEGMENT OF W. CAPITOL DRIVE (STH 190)
Evening Peak Hour

Morn~ngPeak Hour
Turns

Percent
Trucks
and
Buses

Percent
Right

Percent
Left

Eastbound
Westbound
Northbound
Southbound

3
2
17
19

7
11
5
2

4
6
4

W. Capitol Drive and
W. Appleton Avenue
(USH 41)

Eastbound
Westbound
Northwest-bound
Southeast-bound

8
14
4
1

W. Capitol Dr~veand
N. 68th Street

Eastbound
Westbound
Northbound
Southbound

1
3
11
28

W. Capitol Drive and
N. 66th Street

Eastbound
Westbound
Southbound

8
64

W. Capitol Drive and
N. 60th Street

Eastbound
Westbound
Northbound
Southbound

4
3
6
14

W. Cap~tolDrive and
N. 55th Street

Eastbound
Westbound
Southbound

l ntersection
W. Capitol Drive and
N. 76th Street
(STH 181)

W. Capitol Drive and
N. 51st Street

Approach
Direction

--

-1
40

Turns

Percent
Trucks
and
Buses

Percent
Right

Percent
Left

3

4
5
13
26

18
9
9
7

2
2
1
3

1
5
16
15

4
5
4
2

10
17
3
6

2
4
11
20

4
2
1
1

3
2
49
43

4
9
9
3

3
3
26
34

3
2
31
30

6
4
1
1

5

2

1
37

4
2

36

4
5
1

63

--

7
3
20
12

4
6
3
5

6
4
7
24

20
7
15
7

4
2
2
4

1

3

60

4
8
7

16
18

4
2
4

1
3
14
1

3
7
2
1

5
1
11
19

--

--

--

--

--

-82

Eastbound
Westbound
Northbound
Southbound

3
--

W. Capitol Drive and
W. Fond du Lac Avenue
(STH 145)

Eastbound
Westbound
Northwest-bound
Southeast-bound

12
19
6
1

1
26
15

4
8
8
6

21
22
1
1

1
22
28

4
3
3
8

W. Capitol Drive and
N. Sherman Boulevard

Eastbound
Westbound
Northbound
Southbound

2
6
11
5

5
4
7
13

4
11
4
4

5
5
7
11

8
2
10
15

5
3
4
4

W. Capitol Drive and
W. Roosevelt Drive

Eastbound
Westbound
Northeast-bound

---

27

---

28

9
8

100

--

---

2
7
1

100

4
1
21

---

---

5
2
1
1

4
3
5

I

Table 136 (continued)

Evening Peak Hour

Morning Peak Hour
Turns

lntersection

Approach
Direction

Percent
Right

Percent
Left

4
11
8
9
1

Percent
Trucks
and
Buses

Turns

Percent
Trucks
and
Buses

Percent
Right

Percent
Left

2
5
14
10

6
2
14
16

5
8
20
9

3
2
6
7

2
4
2

2

20
9

91

3
2
4

W. Capitol Drive and
N. 35th Street

Eastbound
Westbound
Northbound
Southbound

3
4
42
13

W. Capitol Drive and
N. 34th Street

Eastbound
Westbound
Southbound

12
2

W. Capitol Drive and
N. 31st Street/
W. Hopkins Street

Eastbound
Westbound
Northbound
Southbound

21
1
2
92

16
1
94

--

2
5
3
3

20
1
1
95

9
1
98
3

4
2
1
1

W. Capitol Drive and
N. 27th Street

Eastbound
Westbound
Northbound
Southbound

2
9
25
12

14
11
11
14

4
8
4
11

2
3
27
25

8
6
10
18

6
3
8
4

W. Capitol Drive and
N. Teutonia Avenue

Eastbound
Westbound
Northwest-bound
Southeast-bound

6
1
1
9

5
2
38
3

5
8
8
9

6
2
0
25

5
1
18
7

8
12
7
10

W. Capitol Drive and
N. 20th Street

Eastbound
Westbound
Northbound
Southbound

1
1
61
63

1
6
9
7

6
8
3
6

2
1
60
47

3
4
11
9

5
4
4
2

W. Capitol Drive and
W. Atkinson Avenue

Eastbound
Westbound
Northwest-bound
Southeast-bound

24
10
8
4

2
1
47
19

6
7
19
11

23
7
2
3

2
1
50
27

4
4
4
8

W. Capitol Drive and
N. 15th Street

Eastbound
Westbound
Northbound
Southbound

1

5
4

1
1
33
15

2
2
4

--

1
1
34
50

--

5
10
8
5

24
42
1
33

6
1
12
29

5
3
2
3

W. Capitol Drive and
N . Green Bay Avenue

Source: SEWRPC.

Eastbound
Westbound
Northwest-bound
Southeast-bound

--

1

-98

--

--

46
57

12
33

17
48

--

24

11
38

--

4

--

--

-

Table 137
SUMMARY OF ALTERNATIVE AND RECOMMENDED TRANSPORTATION SYSTEMS MANAGEMENT ACTIONS
TO ABATE THE TRAFFIC CONGESTION PROBLEMS ON THE PROBLEM SEGMENT OF W. CAPITOL DRIVE (STH 190)

Location
W. Capitol Drive and
N. 76th Street
(STH 181)

Alternative
and Recommended
Transportation Systems
Management Actions

Capital Cost of
Recommended
Action

Total Capital
Cost per
Intersection

Recommended Action
Refer t o analysis of N. 76th Street
from W. Harwood Avenue t o
W. Bradley Road

Cost n o t included

Cost not included

Congested northwest-to-westbound and
southeast-to-eastbound left-turn
movements during the evening peak
hour (131 and 135 vehicles per hour,
respectively, at level-of-service E )

Recommended Action
Refer t o analysis of W. Appleton
Avenue from N. 76th Street t o
W. Lisbon Avenue

Cost not included

Cost n o t included

Congested southbound through and
northbound right-turn and through
movements during the evening peak
hour (486 vehicles per hour southbound at level-of-service D and 599
vehicles per hour northbound at levelof-service E)

Recommended Action
Refer t o analysis of N. 60th Street
from W. Center Street t o
W. Capitol Drive

Cost not included

Cost n o t included

Recommended Action
Refer t o analysis of W. Fond d u Lac
Avenue from N. 60th Street
t o W. Walnut Street

Cost not included

Cost n o t included

Recommended Action
Refer t o analysis of N. Sherman
Boulevard from W. Lisbon Avenue
t o W. Silver Spring Drive

Cost n o t included

Cost n o t included

Recommended Action
Refer t o analysis of N. 35th Street
from East-West Freeway (IH 94)
t o W. Capitol Drive

Cost n o t included

Cost n o t included

Recommended Actions
Retime 90-second cycle t o increase
traffic-actuated east-to-northbound
left-turn arrow from 7.7 t o 21.0
seconds during the morning peak
hour, making necessary signal changes
at other approaches

--

--

Lengthen east-to-northbound left-turn
lane from 250 t o 330 feet for
increased storage capacity

$15,000

$15,000

Problem
Congested east-to-northbound left-turn
movement during the evening peak
hour (220 vehicles per hour at level-ofservice E) and congested right-turn and
through movements from northbound
and southbound approaches during
the evening peak hour (886 and 8 3 8
vehicles entering approaches per hour,
respectively, both at level-of-service E)
lnsufficient east-to-northbound left-turnlane storage capacity during the evening
peak hour. (This storage capacity problem cannot be corrected because of
the inadequate space for construction
owing t o the location of N. 77th Street

W. Capitol Drive and
W. Appleton Avenue
(USH 41 1

W. Capitol Drive and
N. 60th Street

lnsufficient east-to-northbound leftturn-lane storage capacity during the
evening peak hour

W. Capitol Drive and
W. Fond d u Lac
Avenue (STH 145)

Congested southeast-toeastbound leftturn movement during the evening peak
hour (231 vehicles per hour at levelof-service E)
lnsufficient northwest-to-westbound
left-turn-lane storage capacity during
the evening peak hour

W. Capitol Drive and
N. Sherman Boulevard

W. Capitol Drive and
N. 35th Street

Congested south-toeastbound left turn
during the evening peak hour (121
vehicles per hour at level-of-service E)

Congested west-to-southbound left turn
during the evening peak hour (172
vehicles per hour at level-of-service E)

lnsufficient west-to-southbound leftturn-lane storage capacity during the
evening peak hour
W. Capitol Drive and
N. 31st Street

Congested east-to-northbound left-turn
movement during the morning peak
hour (332 vehicles per hour at levelof-service E)
Insufficient east-to-northbound leftturn-lane storage capacity during the
morning peak hour

Table 137 (continued)
r

Location
W. Capitol Drive and
N. 27th Street

Problem
Congested east-to-northbound left-turn
movement during the morning peak
hour (196 vehicles per hour at levelof-service E l

Alternative
and Recommended
Transportation Systems
Management Actions
Recommended Action
Refer t o analysis of N. 27th Street
from East-West Freeway (IH 94)
t o N. Teutonia Avenue

Capital Cost of
Recommended
Action

Total Capital
Cost per
Intersection

Cost not included

Cost not included

Insufficient east-to-northbound and
south-toeastbound left-turn-lane
storage capacity during the morning
and evening peak hours, respectively,
and insufficient capacity on northbound approach for right-turn and
through movements during the
evening peak hour
W. Capitol Drive and
N. 20th Street

Congested northbound right-turn, leftturn, and through movements during
the evening peak hour (231 vehicles
per hour at level-of-service D l

Recommended Action
Prohibit on-street parking on near
side of northbound approach
during the evening peak hour

$

$

200

200

Alternative Action
Retime 90-second cycle so that all
vehicles can negotiate this problem
approach during the evening
peak hour
(Not recommended because the
9O-second cycle could not provide
a sufficient percentage of green
time t o adequately accommodate
this traffic volume during the
evening peak hour without
adversely affecting signal
progression on W. Capitol Drive)
W. Capitol Drive and
W. Atkinson Avenue

Congested northwest-to-westbound
left-turn movement; and right-turn,
left-turn, and through movements
on southeast-bound approach during
the evening peak hour (251 and 405
vehicles per hour, respectively, at
level-of-service E l

Recommended Actions
Retime 90-second cycle t o increase
northwest-to-westbound leading
left-turn green arrow from 9.9 t o
12.6 seconds during the evening
peak hour, making necessary
signal timing changes at other
approaches
A d d separate signal phasing t o
control east-to-southeast-bound
right-turn movement so that it
operates concurrently with
northwest-to-westbound leftturn phasing
Prohibit on-street parking on near
side of eastbound approach and on
near and far sides of southeastbound approach during the
evening peak hour

Total

--

$ 2,000~

$

600

$ 2 . 6 ~ ~
$17,800a

a~ecausethe addition o f the new signal phase at this intersection may require a new traffic controller, the capital cost o f improvement o f this intersection may be
$12,000 more than that stated i n this table-or the approximate cost o f a new controller. Consequently, the total calpital cost o f implementing all o f these new
recommended improvements along W. Capitol Drive c w l d be increasedb y $12,000.
Source: SEWRPC.

Table 138
RECOMMENDED TRAFFIC SIGNAL OPERATION ALONG THE
PROBLEM SEGMENT OF W. CAPITOL DRIVE (STH 190)
Intersection (time in seconds)

Phase

N. 76th Street (STH 181)

W. Capitol Drive
Evening

Morning

....
...
...
...

Green. . . . .
Yellow . . . . .
Red. . . . . . .
Green Arrow. .
Yellow Arrow .
Total Cycleb

...

44.1
4.5
41.4
9 .#
3.6

38.7
4.5
46.8
14.4~
3.6

20.7
4.5
64.8

90.0

90.0

90.0

W. Appleton Avenue (USH 41 )

W. Capitol Drive

Green. . . . .
Yellow . . . .
Red. . . . . .
Green Arrow.
Yellow Arrow

....
....
....
....
....

Total Cycle

Green.
Yellow
Red. .

Morning

Evening

Morning

Evening

38.7
4.5
46.8

37.8
4.5
47.7

38.7
4.5
46.8

---

28.8
4.5
44.1,
7.2
3.6.

90.0

90.0

90.0

90.0

---

........
...... ..
........

Total Cycle

Green.
Yellow
Red. .

........
........
........

Total cycleC

Green. . . . .
Yellow . . . .
Red. . . . . .
Green Arrow.
Yellow Arrow

....
....
....
....

....

Total Cycleb

Green.
Yellow
Red. .

........
........
........

Total Cycle

Green. . . . . .
Yellow . . . . .
Red. . . . . .
Green Arrow. .
Yellow Arrow.

.

Total Cycle

...
...
...
...
...

---

---

W. Capitol Drive

N. 68th Street

52.2
3.6
34.2

26.1
3.6
60.3

90.0

90.0

W. Capitol Drive

N. 66th Street

51.3
4.5
34.2

18.0
3.6
68.4

90.0

90.0

W. Capitol Drive

N. 60th Street

38.7
3.6
47.7
7.2a
3.6

20.7
3.6
65.7
7.2d
3.6

90.0

90.0

W. Capitol Drive

N. 55th Street

53.4
3.5
33.1

28.6
3.5
57.9

90.0

90.0

W. Capitol Drive

N. 51st Street

Eastbound

Westbound

36.9
3.6
49.5

---

57.6
3.6
28.8
17.1e
3.6

23.4
3.6
63.0

90.0

90.0

90.0

--

--

Table 138 (continued)

Phase

Intersection (time in seconds)
W. Fond du Lac Avenue (STH 145)

W. Capitol Drive
Evening

Morning

Green. . . . . . . . .
Yellow . . . . . . . .
Red. . . . . . . . . .
Green Arrow. . . . .
Yellow Arrow. . . .

Northwestbound

Southeastbound

Northwestbound

32.4
4.5
53.1

27.9
4.5
57.6

47.7
4.5
37.8
16.2~
3.6

28.8
4.5
56.7

45.0
4.5
40.5
12.6e
3.6

90.0

90.0

90.0

90.0

90.0

90.0

---

---

---

N. Sherman Boulevard

W. Capitol Drive

Evening

Morning

Green. . . . . .
Yellow . . . . .
Red. . . . . . .
Green Arrow. .
Yellow Arrow.

...
...

...

23.4
4.5
62.1

34.2
4.5
51.3
7.2e
3.6

90.0

90.0

90.0

90.0

---

---

f

W. Roosevelt Drivef
Evening

Morning

....

....
....

....
....

Total Cycle

37.8
3.6
48.6

---

90.0

---

--

28.8
3.6
57.6

45.0
41 .4g
3.6

-36.0
50.4~
3.6

---

90.0

90.0

90.0

Morning

Evening

20.7
3.6
65.7

19.8
3.6
66.6

90.0

90.0

Westbound

Eastbound

Westbound

---

Total Cycle

Evening

Total Cycle

....
....

....

....
....

Morning

Evening

Eastbound

Westbound

48.6
3.6
37.8d
7.2
3.6

52.2
3.6
34.2d
15.3
3.6

21.6
3.6
64.8

--

----

18.0
3.6
68.4

--

44.1
3.6
42.3d
7.2
3.6
47.7

90.0

90.0

90.0

90.0

90.0

W. Capitol Drive
Green. . . . .
Yellow . . . .
Red. . . . . .
Green Arrow.
Yellow Arrow

---

N. 35th Street

W. Capitol Drive
Morning

Green. . . . . . . . .
Yellow . . . . . . . .
Red. . . . . . . . . .
Green Arrow. . . . .
Yellow Arrow . . . .
Red Indication . . .

Southbound

34.2
4.5
51.3

W. Capitol Drive

Eastbound

Northbound
43.2
4.5
42.3

---

...
...

Total Cycle

Green. . . . .
Yellow . . . .
Red. . . . . .
Green Arrow.
Yellow Arrow

Southeastbound

29.7
4.5
55.8

---

Total Cycle

Evening

Morning

----

N. 34th Street

54.0
4.5
31.5
36.0~

24.3
3.6
62.1

--

---

90.0

90.0

Table 138 (continued)

Phase

Intersection (time in seconds)
W. Capitol Drive

N. 31st Streetffl. Hopkins Street

Morning

Morning

Normal
Eastbound
Green. . . . . . . . .
Yellow . . . . . . . .
Red. . . . . . . . . .
Green Arrow. . . . .
Yellow Arrow . . , .
Total Cycle

Westbound

67.6
3.5
18.9
21 .oe
2.8

43.8
3.5
42.7

90.0

90.0

Eastbound

Westbound

52.2
3.5
34.3
21 .oe
2.8

28.4
3.5
58.1

90.0

90.O

--

--

--

Southbound Actuation

Normal

Southbound Actuation

Southbound

Northbound

Northbound

Southbound

12.6
3.5
73.9
12.6g

10.5
3.5
76 .O

90.0

90.0

---

12.6
3.5
73.9
12.6~

90.0

--

---

90.0

90.0

--

--

--

p
p
p

Evening
Normal

Green. . . . .
Yellow . . . .
Red . . . . . .
Green Arrow.
Yellow Arrow

....
....
....

....
....

Total Cycle

Evening
Normal

Southbound Actuated

Eastbound

Westbound

Eastbound

67.6
3.5
18.8
7.7C
2.8

57.1
3.5
29.4

52.2
3.5
34.3
7.7C
2.8

41.7
3.5
44.8

--

12.6
3.5
73.9.
12.6'

--

---

90.0

90.0

90.0

90.0

90.0

90.0

---

Westbound

--

Northbound

Southbound

...
...
...
...
...

Total Cycle

Green.
Yellow
Red. .

........

........
........

b
Total Cycle

Green.
Yellow
Red. .

........
........
........

Total cycleb

........
........
.........

Green.
Yellow
Red.

b
Total Cycle

Northbound

Southbound

12.6
3.5
73.9.
12.6'

10.5
3.5
76.0

--

---

90.0

90.0

--90.0

N. 27th Street

W. Capitol Drive

Green. . . . . .
Yellow . . . . .
Red. . . . . . .
Green Arrow. .
Yellow Arrow.

Southbound Actuation

Morning

Evening

Morning

Evening

37.8
3.6
48.6
12.6a
3.6

41.4
3.6
45.0
7.2a
3.6

24.3
4.5
61.2

26.1
4.5
57.4

--

---

90.0

90.O

90.0

90 .O

--

W. Capitol Drive

N. Teutonia Avenue

52.2
4.5
33.3

25.2
4.5
60.3

90.0

90.O

W. Capitol Drive

N. 20th Street

59.4
3.6
27 .O

19.8
3.6
66.6

90.0

90.0

W. Capitol Drive

N. 20th Street

59.4
3.6
27.0

19.8
3.6
66.6

90.0

90.0

Table 138 (continued)
1

Phase

Intersection (time in seconds)
W. Atkinson Avenue

W. Capitol Drive
Morning

Green. . . . . . . . .
Yellow
Red. . . . . . . . . .
Green Arrow. . . . .
Yellow Arrow

........
....

Total cycleb

Green.
Yellow
Red.

Evening
Eastbound

Westbound

---

45.0
4.5
40.5.
12.6'
3.6

45.0
4.5
40.5

90.0

90.0

52.2
4.5
33.3

........

........
.........

Total Cycle

....
........
.........
....
....

Total Cycleb

Southeastbound

Northwestbound

25.2
4.5
60.3

---

16.2
4.5
69.3

--

32.4
4.5
53.1
12.6~
3.6

90.0

90.0

90.0

90.0

--

---

k
W. Capitol Drive

N. 15th Street

52.6
3.6
33.8

27.0
3.6
59.4

90.0

90.0
N. Green Bay Avenue

W. Capitol Drive

Green. . . . .
Yellow
Red.
Green Arrow.
Yellow Arrow

Evening

Morning

Morning

Evening

35.1
3.6
51.3

36.0'
3.6
50.4

--

-90.0

--

90.0

--

Northbound Southbound Northbound Southbound

16.2
3.6
70.2

---

44.1"
3.6
42.3
22.P
3.6

21.6
3.6
64.8

90.0

90.0

90.0

--

--

43.2m
3.6
43.2
16.2~
3.6
90.0

'Leading left-turn arrow.
b~ignaltiming sequence on one or more approaches to this intersection is subject to change by pedestrian-actuated control.
'signal operates as a flashing beacon, with red indication controlling N. 66th Street and yellow indication controlling W. Capitol Drive except
when signal control is actuated by a pedestrian.
d~aggingleft-turn green arrow.
e~eadingleft-turn arrow concurrent with through green phase.
f~ecommendedtraffic signal timing plan at the intersmtion of W. Capitol Drive and W. Roosevelt Drive reflects signal timing changes made in
conjunction with analysis of the intersection of N. 35th Street and W. Capitol Drive. (Refer to analysis of N. 35th Street from the East-West
Freeway [IH 941 to W. Capitol Drive.)
g ~ r a f f i csignal controls left turn only; through movement is unimpeded.
h~aggingright-turn arrow concurrent with N. 34th Street green phase.
i Left-turn green arrow concurrent with through green phase.
'Lagging right-turn arrow concurrent with northwest-boundleft-turn green arrow.
k~ehiculartraffic on N. 15th Street actuates signal operation.
'westbound through arrow concurrent with eastbound green phase.
m~hroughgreen arrow only.
Source: City of Milwaukee and SEWRPC.

N. 107th Street (STH 100) from W. Good
Rope Road to W. Brown Deer Road (STH 100)
Another of the 20 arterial street segments in the
northwest side study area determined to have
sufficiently severe existing problems to warrant
investigation of short-range traffic management
improvements is, as shown on Map 138, N. 107th
Street (STH 100) from W. Good Hope Road to
W. Brown Deer Road (STH loo), a distance of
2.0 miles. Map 139 shows the existiing land use
pattern within a one-half-mile-wide corridor along
this problem segment of N. 107th Street. Residential and agricultural land uses comprise the
majority of the existing urban development in the
corridor, as well as of the existing urban development immediately adjacent to N. 107th Street.
Retail sales and service land uses abut N. 107th
Street at its intersection with W. Villa Street and
between W. Heather Street and W. Brown Deer
Road. Industrial land uses occur along the corridor on the west side of N. 107th Street between

the Milwaukee Road and Chicago & North Western railroad tracks. Recreational land uses abut
N. 107th Street along this segment between
W. Donna Street and W. Wabash Street at Granville
Park. Some areas of open lands also exist within
the conidor, particularly between W. Good Hope
Road and W. Bradley Road.
Physical Characteristics: There are no physical
roadway restrictions between intersections along
the length of this segment of N. 107th Street.
Between W. Good Hope Road and its intersection
with the Milwaukee Road railroad tracks, N. 107th
Street is not median divided. The curb-to-curb
roadway widths along this segment range from
48 to 50 feet from W. Good Hope Road to W. Juniper Street. From W. Juniper Street to the intersection with the Milwaukee Road railroad tracks,
there is a rural cross-section that is 28 feet wide
between pavement edges.N. 107th Street is divided
by a three-foot-wide painted median from its inter-

Map 138
DETAIL OF THE PROBLEM SEGMENTOF N. 107TH STREET (STH 100)TRAFFIC SIGNAL JURISDICTION AND SUBSYSTEM ALIGNMENT

LEGEND
SIGNAL JURISDICTION

A

STATE

OF

WISCONSIN

-s..?.-

--

,-

,west side s t u d ~ares determined
to have sufficiently severe existing problems to warrant investigation of short-range irnprovementa-N. 107th
Street (STH 100) from W. Good Hope Road to W. Brown Deer Road ISTH 1001, a distance of 2.0rniles.
This map also shows the location and jurisdiction of the two traffic signals along this arterial segment.

Source: Wisconsin Department of Transportation.

Map 139
LAND USE ADJACENT TO THE PROBLEM SEGMENT OF N. 107TH STREET (STH 100)
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This map shows the existing land use Pattern within a one-halfmilewide corridor along this problem segment of
N. 107th Street ISTH 100). Residential and agricultural land uses comorise the maiorltv
.
. of the existins urban development in the corridor. as well as of the existing urban development immediately adiacent to N. 107th Street. Retail
sales and relvice land uses abut N. 107th Street et i t s intemction with W. Villa Street and between W. Heather Street
and W. Brown Deer Road (STH 100). Industrial land uses wcur along the corridor on the west side of N. 107th
Street between the Milwaukee Road and Chicago & North Western railroad tracks. Recreational land uses abut
N. 107th Street along this segment between W. Donna Street and W. Wabash Street a t Granville Park. Also, areas of
open lands still exist within the corrldor. particularly between W. Good Hope Road and W. Bradley Road.

Source: SEWRPC.

section with the Milwaukee Road tracks to W. Granville Road, a raised median ranging in width from
four feet to seven feet from W. Granville Road
to the Chicago & North Western tracks, and an
18-foot-wide median from the Chicago & North
Western tracks to W. Brown Deer Road. The curbto-curb widths of the dual roadways along this
latter segment of N. 107th Street range from 1 3 to
1 9 feet between the Milwaukee Road tracks and
W. Brown Deer Road, adequate to provide one lane
for moving traffic in each direction with parking
permitted, with the exception of the intersection
of W. Brown Deer Road with N. 107th Street,
where the curb-to-curb widths of the dual roadways range from 30 to 36 feet, adequate to provide
two lanes for moving traffic in each direction with
parking permitted. Parking is currently prohibited
along N. 107th Street only between W. Wabash
Street and the intersection of N. 107th Street with
the Milwaukee Road tracks, where it is prohibited
on both sides of the roadway.
As shown in Table 139, the segment of N. 107th
Street defined as having traffic problems has two
signalized intersections, at which the N. 107th
Street approaches range in width from 24 to
36 feet. At the intersection of N. 107th Street
and W. Brown Deer Road the northbound and
southbound approaches provide separate lanes for

the exclusive use of left-turning vehicles. In addition, the northbound approach to the intersection
of N. 107th Street and W. Brown Deer Road and
the southbound approaches to both of the signalized intersections provide separate lanes for the
exclusive use of right-turning vehicles. On-street
parking restrictions at each of these signalized
intersections are also indicated in Table 139.
Traffic Control Measures: The timing plan for each
of the two traffic signals along N. 107th Street
Road and W. Brown Deer
between W. Good
Road is indicated in Table 140. Map 138 shows the
location and jurisdiction of each of these signals.
Both of the traffic signals are located at intersections of N. 107th Street with other arterial streets.
Stop signs are located at all other approaches t o
collector or local street crossings of this segment of
N. 107th Street, as well as at the approaches t o the
arterial crossing of N. 107th Street at W. Bradley
Road. Flashing railroad crossing signals t o control
traffic are located at the Milwaukee Road at-grade
railway crossing of N. 107th Street, as well as at
the Chicago & North Western at-grade railway crossing of N. 107th Street north of W. Granville Road.
This segment of N. 107th Street is posted for
a 45-mile-per-hour (mph) speed limit from W. Good
Hope Road to W. Donna Drive and a 30-mph speed
limit from W. Donna Drive to W. Brown Deer Road.

ope

Table 139
ROADWAY APPROACH WIDTHS, THE PROVISION OF EXCLUSIVE TURNING
LANES, A N D ON-STREET PARKING RESTRICTIONS A T SIGNALIZED INTERSECTIONS
ALONG THE PROBLEM SEGMENT OF N. 107TH STREET (STH 100)
Roadway Approach Width (feet)

l ntersection
N. 107th Street and
W. Good Hope Road . . . . . . .
N. 107th Street and
W. Brown Deer Road (STH 100)

Northbound

Southbound

...

24

NP

24R

NP

36M L

NS

40ML

NP

...

36MLR

P

36MLR

P

40MLR

P

40M LR

P

NOTE: M = median provided
L = exclusive left-turn lane
R = exclusive right-turn lane (does not include minor right-turn channelizations)
P = parking permitted on near- and far-side approaches during morning and evening peak hours
NP = parking prohibited on near- and far-side approaches during morning and evening peak hours
NPAM = parking prohibited on near- and far-side approaches during morning peak hour
NPPM = parking prohibited on near- and far-side approaches during evening peak hour
FS = parking prohibited on farside approach during morning and evening peak hours
FSAM = parking prohibited on far-side approach during morning peak hour
FSPM = parking prohibited on far-side approach during evening peak hour
NS = parking prohibited on near-sideapproach during morning and evening peak hours
NSAM = parking prohibited on near-sideapproach during morning peak hour
NSPM = parking prohibited on near-sideapproach during evening peak hour
Source: SEWRPC.

Westbound

Eastbound

left- and right-turning vehicles and the percentage
of trucks or buses in the peak-hour traffic stream,
are summarized in Table 141.

Existing Traffic Conditions and Problems: Current
morning and evening peak-hour traffic volumes are
shown for all approaches to the two signalized
intersections along the problem segment of N. 107th
Street in Figures 46 and 47. The locations along
N. 107th Street from W. Good Hope Road to
W. Brown Deer Road where traffic management
actions are to be considered as a means of reducing
congestion and improving operating conditions
were identified by comparing the morning and
evening traffic volumes for each approach to the
two controlled intersections to the maximum
hourly capacity of each approach. The major
operating characteristics affecting the maximum
hourly roadway capacity of intersection approaches
to N. 107th Street, including the percentage of

Based upon the ratios of existing morning and
evening peak-hour traffic volumes and the maximum traffic-carrying capacities of each intersection
approach along this segment of N. 107th Street,
those vehicular traffic movements currently experiencing traffic congestion-that is, operating at
a level-of-service D or E-were identified and are
shown in Figures 46 and 47. One congested traffic
movement was found to occur along this segment
of N. 107th Street during the morning peak hour,
and two were found to occur during the evening
peak hour. This problem segment of N. 107th

Table 140
EXISTING TRAFFIC SIGNAL OPERATION ALONG THE PROBLEM SEGMENT OF N . 107TH STREET (STH 100)
Intersection (time in seconds)

Phase

W. Good Hope Road

N. 107th Street

Green. . . . . . . .
Yellow . . . . . .
Red . . . . . . . . .
Green Arrow. . . .
Yellow Arrow . . .
Red Ind~cation . .

..
. .
..
..
..
..

Total Cycle

Northbound

Southbound

25.0
5 .O
71 .O

25.0
5 .O
71 .O
26 .oa
3 .O
72.0'

---

--

101.O

101.O

Green. . . . . . . . . .
Yellow . . . . . . . . .
Red. . . . . . . . . . .
GreenArrow.. . . . .
Yellow Arrow. . . . .
Red Indication . . . .
Total Cycle

35.0
5.0
75.2
25.0~
3 .O
87.2'
115.2

101.O

Eastbound

35.0
5.0
75.2

40.0
5.0
70.2

---

---

--

115.2

b ~ e a d i n gleft-turn arrow concurrent with through green phase.

lashin in^ red beacon controls right-turn lane during absence of right-turn green arrow indication.

Source: Wisconsin Department o f Transportation and SEWRPC.

--

Southbound

a ~ i g h t - t u r narrow concurrent with eastbound left-turn arrow.

d ~ i g h t - t u r narrow concurrent with westbound left-turn arrow.

64 .O
5 .O
32.0
26.0~
3 .O

Westbound
35.0
5.0
61 .O

----

101.0

W. Brown Deer Road (STH 100)

N. 107th Street
Northbound

Eastbound

--

115.2

Westbound
68.2
5 .O
42.0
25.0~
3 .O

--

115.2

EXISTING TRAFFIC VOLUMES ALONG THE PROBLEM SEGMENT OF
N. 107TH STREET (STH 100) DURING THE MORNING PEAK HOUR=

LEGEND
TRAFFIC VOLUME

RED NYUBEDB INDIC".TE
CONTESTED UOYEUEUT

'MORNING PEAK-HOUR
VOLUMESSHDWN
REPRESENTTHE FOUR
HIGUEST CONSECLITIVE
~~

ILMINUTE TlME PERIODS.
AND DO NOT NECESSARILY
REPRESENTTHE SAME ONEHOUR TlME PERIOD ON ALL
INTERSECTlON APPROACHES

+

w

5

P

I

i

w

GOOD HOPE RD.

1!#=.

I
I

Source: SEWRPC.

Street was included in this study at the request
of the City of Milwaukee, as it was identified as
having high accident rates and frequencies. In
this regard, additional studies of accident rates
and frequencies will be necessary to further identify and formulate recommendations to relieve
the traffic safety problems which may exist on
this segment in addition to the identified congestion problems.
Alternative and Recommended Transportation Systems Management Actions: The one morning and
two evening peak-hour traffic congestion problems
identified along N. 107th Street are associated with
the signalized intersections of N. 107th Street with
W. Good Hope Road and W. Brown Deer Road.
Table 142 provides a summary of the specific congestion problems found at each intersection, the
alternative actions considered for the alleviation
of these problems, the associated costs, and the

I

recommended actions. Table 143 summarizes the
changes in traffic signal timing recommended for
the problem intersections along this segment of
N. 107th Street. A total of four actions are recommended to be implemented at the two problem
intersections at a capital cost of approximately
$35,000, in 1980 dollars.
As indicated in Table 142, both congested intersections along this segment of N. 107th Street require
some turn-lane construction. To abate the congested westbound through movement during the
evening peak hour at the intersection of N. 107th
Street and W. Good Hope Road, it is recommended
that the total signal cycle length be increased from
101 seconds to 115 seconds in order t o provide for
increased green time on the westbound approach,
as well as for more green arrow time for the eastto-northbound left-turn movement, at minimal
cost. It should be noted that, in the calculation of

EXISTING TRAFFIC VOLUMES ALONG THE PROBLEM SEGMENT OF
N. 107TH STREET (STH 100) DURING THE EVENING PEAK HOUR^

LEGEND
TRAFFIC VOWME

TURN
THROUGH

LEFT T U R N
RED NYU&EPB INDICATE
MNOE8TED WOVEMEW7

'EVENING PEAK-HOUR
VOLUMES SHOWN
REPRESENTTHE FOUR
HlOHEST CONSECUTIVE
IS-MINUTETIMEPERIODS.
AND DONOTNECEESARILY
REPRESENTTHESAME ONE.
HOURTIMEPERIOD ON ALL
INTERSECTIONAPPROACHES.

Source: SEWRPC

the needed adjustments in the signal timing plan at
this intersection, as in all similar calculations in this
analysis, the number of vehicles which could negotiate left-turn movements during the through green
and yellow phases, as well as during the exclusive
green-arrow phase, was taken into consideration.
In order to provide sufficient storage capacity
during the evening peak hour at this intersection,
it is recommended that the storage length of the
existing east-to-northbound double left-turn lane
be increased from 186 to 250 feet, at a capital cost
of $15,000. The total cost necessary to implement
all recommended improvements at this intersection
would thus be $15,000. In order to abate the congested west-to-southbound left-turn movements
during the morning and evening peak hours at the
intersection of N. 107th Street and W. Brown Deer
Road, it is recommended that the total signal cycle
length be retimed during the morning peak hour at
minimal cost. In order to provide sufficient storage

capacity at this intersection during the evening
peak hour, it is recommended that the exclusive
west-to-southbound left-turn lane be reconstructed
from a single to a double lane, at a capital cost of
$20,000. The total cost necessary to implement all
recommended improvements at this intersection
would thus be $20,000.
Because of the distance between the two signalized intersections along this segment of N. 107th
Street, no adjustments in the offsets between the
traffic signal turning plans at these intersections
to improve signal progression are recommended.
N. Mayfair Road (STH 100) from the East-West
h e w a y (1H 94) to W. Capitol drive^^^
Another of the 20 arterial street segments in the
northwest side study area determined to have sufficiently severe existing traffic problems to warrant
investigation of short-range traffic management

Table 141
PERCENTAGE RIGHT AND LEFT TURNS AND PERCENTAGE TRUCKS AND BUSES I N THE
TRAFFIC STREAM DURING THE MORNING AND EVENING PEAK HOURS AT SIGNALIZED
INTERSECTIONS ALONG THE PROBLEM SEGMENT OF N. 107TH STREET (STH 100)
Evening Peak Hour

Morning Peak Hour
Turns

Percent
Trucks
and
Buses

Turns
Percent
Left

Percent
Right

Percent
Trucks
and
Buses

Approach
Direction

Percent
Right

Percent
Left

N. 107th Street and
W. Good Hope Road

Eastbound
Westbound
Northbound
Southbound

1
4
20
74

25
2
30
6

7
5
3
5

2
5
19
69

35
5
24
9

5
4
2
7

N. 107th Street and
W. Brown Deer Road
(STH 100)

Eastbound
Westbound
Northbound
Southbound

10
7
53
7

7
50

9
7
10
12

15
5
53
9

5
44
10
22

5
5
7
7

Intersection

8
8

Source: SEWRPC.

Table 142
SUMMARY OF ALTERNATIVE AND RECOMMENDED TRANSPORTATION SYSTEMS MANAGEMENT ACTIONS
TO ABATE THE TRAFFIC CONGESTION PROBLEMS ON THE PROBLEM SEGMENT OF N. 107'rH STREET (STH 100)

Location
N. 107th Street and
W. Good Hope Road

Problem
Congested westbound through
movement during the evening
peak hour (1,076 vehicles per
hour at level-of-service D)
lnsuff icient east-to-northbound
left-turn-lane storage capacity
during the evening peak hour

N. 107th Street and
W. Brown Deer Road

Congested west-to-southbound
left turn during the morning
and evening peak hours (320
and 443 vehicles per hour,
respectively, at level-of-service E )
Insufficient west-to-southbound
left-turn-lane storage capacity
during the evening peak hour

Alternative
and Recommended
Transportation Systems
Management Actions
Recommended Actions
Increase 101-second cycle t o
115second cycle t o permit
an increase in the maximum
westbound green phase from
35 t o 44 seconds, and i n the
east-to-northbound left-turn
arrow from 26 t o 31 seconds

--

Increase storage length of eastto-northbound double leftturn lane from 186 t o
250 feet

$1 5,000

Recommended Actions
Retime 115.2-second cycle
during the morning peak hour
t o reduce maximum actuated
west-to-southbound left-turn
arrow from 25.0 t o 15.0
seconds, making necessary
signal changes at other
approaches

--

Reconstruct exclusive west-tosouthbound left-turn lane t o
double lane
Total
Source: SEWRPC.

426

Capital Cost of
Recommended
Action

Total Capital
Cost per
l ntersection

$1 5,000

$20,000

$20,000
$35,000

Table 143
RECOMMENDED TRAFFIC SIGNAL OPERATION ALONG
THE PROBLEM SEGMENT OF N. 107TH STREET (STH 100)
Phase

Intersection (time in seconds)
N. 107th Street
Evening

Morning
Northbound
Green. . . . . . . .
Yellow . . . . . . .
Red . . . . . . . . .
Green Arrow. . . .
Yellow Arrow . . .
Red Indication . .
Total Cycle

Southbound

25.0
5.0
71.O

25.0
5.0
71.O
26 .oa
3.0
72.0

----

101.O

W. Good Hope Road

101.O

Northbound

Southbound

25.0
5.0
85.0

25.0
5.0
85.0
31.oa
3 .O
81 .O

--

--115.0

115.0

Eastbound

--

----

101.O

101.O

Green. . . . . .
Yellow . . . . .
Red . . . . . . .
Green Arrow. .
Yellow Arrow .
Red Indication

..

..

..
..
..
..

Total Cycle

35.0
5.0
75.2
15.0'
3 .O
97.2d
115.2

Southbound
35.0
5.0
75.2

----

115.2

Eastbound

Westbound
44.0
5 .O
66.0

73 .O
5 .O
37.0
31.ob
3 .O

----

--

115.0

115.0

W. Brown Deer Road (STH 100)
Evening

Morning

Westbound
35.0
5 .O
61 .O

64.0
5 .O
32.0
26.0~
3.O

N. 107th Street

Northbound

Evening

Morning

Northbound
35.0
5.0
75.2
25.0'
3.0
87.2d
115.2

Evening

Morning

Southbound

Eastbound

35.0
5.0
75.2

50.0
5.0
60.2

115.2

115.2

----

----

Westbound
68.2
5.0
42.0
15.0~
3 .O
97.2
115.2

Eastbound
40 .O
5 .O
70.2

----

115.2

Westbound
68.2
5 .O
42.0
25.0~
3 .O
87.2
115.2

a~ighr-turn
arrow concurrent with eastbound left-turn green arrow.
b~eadingleft-turn arrow concurrent with through green phase.
'Right-turn arrow concurrent with westbound left-turn green arrow.
d~lashingred beacon controls right-turn lane during absence of right-turn arrow indication.
Source: SEWRPC.

improvements is, as shown on Map 140, N. Mayfair Road (STH 100) from the East-West Freeway (IH 94) to W. Capitol Drive (STH 190),
a distance of 4.3 miles. Map 141 shows the existing
land use pattern within a one-half-mile-widecorridor along this problem segment of N. Mayfair
Road (STH 100). Land use within the corridor
and immediately adjacent to N. Mayfair Road
(STH 100) is comprised of a combination of retail
sales and service land uses, off-street parking uses
related to retail sales and service centers, residential
uses, park and recreational uses, governmental and
institutional uses, industrial uses, and areas of open
land. Retail sales and service land uses and offstreet parking land uses related to retail sales and
service centers occur along this corridor from the

East-West Freeway to W. Watertown Plank Road;
from the Zoo Freeway (USH 45) to W. Auer
Avenue, including the Mayfair Mall Shopping Center; and at the intersection of N. Mayfair Road and
W. Capitol Drive. Residential land uses occur along
this corridor between W. Blue Mound Road and
W. Wisconsin Avenue, at or near the intersection
of N. Mayfair Road with W. North Avenue, and
between W. Burleigh Street and W. Capitol Drive.
Industrial land uses occur along N. Mayfair Road
at or near the overpass of the Zoo Freeway, and
also near its intersection with W. Burleigh Street.
Governmental and institutional land uses occur
along this corridor between W. Wisconsin Avenue
and W. Watertown Plank Road, particularly in the
form of the Milwaukee County Institutions. Recrea-

Map 140
DETAIL OF THE PROBLEM SEGMENT OF N. MAYFAIR ROAD (STH 100)TRAFFIC SIGNAL JURISDICTION AND SUBSYSTEM ALIGNMENT

tional land uses occur along this corridor between
the EaseWest Freeway and W. Blue Mound Road
at the Milwaukee County Zoo, between W. Watertown Plank Road and the Zoo Freeway at the
Underwood Creek Parkway, between W. Center
Street and W. Burleigh Street at Blue Mound

Golf & Country Club, and between W. Burleigh
Street and W. Capitol Drive at Currie Park. Thefe
are still some areas of open lands within the corridor, particularly between W. Watertown Plank
Road and W. North Avenue on the west side of
the roadway.

Map 141
LAND USE ADJACENT TO THE PROBLEM SEGMENT OF N. MAYFAIR ROAD (STH 100)

t

TRAPHIC S C A L E

10-

2000

-FCC1

This map shows the existing land use pattern within s ane-half-mile-wide corridor along the problem segment
of N. Mavfair Road ISTH 1001. Land use within the corridor and immediately adjacent t o N. Mayfair Road
(STH 1001 ir comprnreo of a comonnatlon of retall safer an" serlce land user, o f f rrreet park.ng dres re ated
to retall ra sr and rervlce centers, rerldent al dser. park and recreatlona drer, gorernmental and lnslltdt~ona
uses, industrial user, and areas of open land. Retail sales and service land uses, and off-street parking land uses
related t o retail sales and service canters, occur along this corridor from the Eaot-West Freeway I I H 94) t o
W. Watertown Plank Road, from the Zoo Freeway (USH 45) t o W. Auer Avanue-including the Mayfair Mall
Shopping Canter, and at the intersection of N. Mayfair Road and W. Capitol Drive (STH 1901. Residential
land uses occur along thir corridor between W. Blue Mound Road and W. Wixonrin Avenue, at or near the
intersection of N. Mayfair Road ISTH 100) with W. North Avenue, and between W. Burleigh Street and
W. Capitol Drive. Industrial land user occur along N. Mayfair Road (STH 100) at o r near the overpassof the
Zoo Freeway, and near its intersection with W. Burleigh Street. Governmental and institutional land uses occur
along this corridor between W. Wisconsin Avenue and W. Watertown Plank Road, particularly i n the form of
the Milwaukee County Institutions. Recreational land uses occur along thir corridor between the East-West
Freeway (IH 94) and W. Blue Mound Road at the Milwaukee County Zoo, between W. Watertown Plank Road
and the Zoo Freeway at Underwood Creek Parkway, between W. Center Street and W. Burlelgh Street at
Blue Mound Golf & Country Club, and between W. Burleigh Street and W. Capitol Drive at Currie Park. Also.
areas of open lands still exist within the corridor,particularly between W. Watertown Plank Road and W. North
Avenue on the west ride o f the roadway.
429
Source: SEWRPC.

of left-turning vehicles, and one of the northbound
and two of the southbound approaches provide
separate lanes for the exclusive use of right-turning
vehicles. On-street parking restrictions at each of
the signalized intersection approaches are also indicated in Table 144.

Physical Characteristics: There are no physical
roadway restrictions between intersections along;
the length of this segment of N. Mayfair Road. FO;
the entire length of the problem segment, N. Mayfair Road is divided by a median ranging in width
from 22 to 30 feet. The curb-to-curb pavement
widths of the dual roadways along this segment of
N. Mayfair Road range from 32 to 39 feet, adequate to provide two lanes for moving traffic in
each direction with parking permitted. Parking is
currently prohibited along most of this segment of
N. Mayfair Road, being permitted only during offpeak periods from W. Burleigh Street to W. Capitol
Drive on the east side of the roadway.

Traffic Control Measures: The timing plans for
each of the six traffic signals along N. Mayfair
Road between the East-West Freeway and W. Capitol Drive are set forth in Table 145. Map 140
shows the location and jurisdiction of each of
these signals, and their relationship to the interconnected progressive signal subsystems which are
located within approximately one-half mile of
N. Mayfair Road and are directly affected by the
timing plans of the traffic signals on N. Mayfair
Road. Five of the six traffic signals on this segment
of N. Mayfair Road are located at intersections of
N. Mayfair Road with other arterial streets, and one
signal is located at the intersection of N. Mayfair
Road with a nonarterial street, W. Center Street.

As shown in Table 144, the problem segment of
N. Mayfair Road has six signalized intersections.
The N. Mayfair Road approaches to these intersections range from 32 to 38 feet in width. As indicated in Table 144, each of the northbound and
each of the southbound approaches to these intersections provide separate lanes for the exclusive use

Table 144
ROADWAY APPROACH WIDTHS, THE PROVISION OF EXCLUSIVE TURNING LANES,
AND ON-STREET PARKING RESTRICTIONS A T SIGNALIZED INTERSECTIONS
ALONG THE PROBLEM SEGMENT OF N. MAYFAIR ROAD (STH 100)
Roadway Approach Width (feet)
Intersection

Northbound

N. Mayfair Road and W. Blue Mound Road
N. Mayfair Road and
W. Watertown Plank Road . . . . . . . . .
N. Mayfair Road and W. North Avenue
.
N. Mayfair Road and W. Center Street
N. Mayfair Road and W. Burleigh Street .
N. Mayfair Road and W. Capitol Drive . .

.

.

..
. ..
.....
...
. ..

Eastbound

Southbound

Westbound

38MLR

NP

38MLR

NP

38ML

P

38MLR

32M L
36M L
36M L
36M L
38M L

NP
NP
NP
NPPM
NS

34ML
36MLR
36ML
36ML
36ML

NP
NP
NP
NP
FS

32ML
36ML
2 6 ~
34ML
36ML

P
NS
~NP
NS
NP

32M L
36ML
2 3 ~
32ML
38ML

NOTE: M = median provided
L = exclusive left-turn lane
R = exclusive right-turn lane (does not include minor right-turn channelizations)
P = parking permitted on near- and far-side approaches during morning and evening peak hours
NP = parking prohibited on near- and far-side approaches during morning and evening peak hours
NPAM = parking prohibited on near- and far-side approaches during morning peak hour
NPPM = parking prohibited on near- and far-side approaches during evening peak hour
FS = parking prohibited on far-side approach during morning and evening peak hours
FSAM = parking prohibited on far-side approach during morning peak hour
FSPM = parking prohibited on far-side approach during evening peak hour
NS = parking prohibited on near-side approach during morning and evening peak hours
NSAM = parking prohibited on near-side approach during morning peak hour
NSPM = parking prohibited on near-side approach during evening peak hour
a~xc/usiveturn lane included as part of roadway approach width and identified with pavement markings.
Source: Wisconsin Department of Transportation and SEWRPC.

P
P
NP
~ NP
FS
NP

Existing Traffic Conditions and Problems: Current
morning and evening peak-hour traffic volumes are
shown for all approaches to the six signalized intersections along the problem segment of N. Mayfair
Road in Figures 48 and 49. The locations along
N. Mayfair Road from the East-West Freeway to
W. Capitol Drive where traffic management actions
are to be considered as a means of reducing con-

Stop signs are located at all other approaches to
collector or local street crossings of this segment
of N. Mayfair Road. However, a flashing beacon,
which displays yellow on the N. Mayfair Road
approaches, is located at the intersection of N. Mayfair Road with W. Potter Road. This segment of
N. Mayfair Road is posted for a 40-mile-per-hour
speed limit for its entire length.

Table 145
EXISTING 'TRAFFIC SIGNAL OPERA'I'ION ALONG THE PROBLEM SEGMENT OF N. MAYFAIR ROAD (STH 100)
L

Intersection (time in seconds)

Phase

W. Blue Mound Road

N. Mayfair Road
Southbound

Northbound
Green. . . . . . . . .
Yellow . . . . . . . .
Red. . . . . . . . . .
Green LeftTurn Arrow . . . .
Yellow LeftTurn Arrow . . . .
Green RightTurn Arrow . . . .
Yellow RightTurn Arrow . . . .
Red Right-Turn
Indication . . . . .

25.0
4.5
61.5

40.0
4.5
46.5

Total Cycle

25.0
4.5
61.5

25.0
4.5
61.5

12 . 0 ~

12 . 0 ~

12.oa

--

3 .O

--

3.O

3 .O

--

--

12.oc

--

--

--

3.0

--

--

--

46.5

--

91.O

91.O

91 .O

91 .O
W. Watertown Plank Road

N. Mayfair Road
Green.
Yellow
Red. .

........
........

........

Total Cycle

40.0
5.0
42.0

35.0
5.0
47.0

87 .O

87.0
W. North Avenue

N. Mayfair Road

Northbound

Total Cycle

25.2
4.5
60.3

Morning

Evening

Morning

Green. . . . . . . . .
Yellow . . . . . . . .
Red. . . . . . . . . .
Green LeftTurn Arrow . . . .
Yellow LeftTurn Arrow . . . .
Red Left-Turn
Indication . . . . .
Green RightTurn Arrow . . . .
Yellow RightTurn Arrow . . . .
Red Right-Turn
Indication . . . . .

Westbound

Eastbound

Southbound
25.2
4.5
60.3

Northbound

Southbound

24.3
4.5
61.2

24.3
4.5
61.2

24.3
4.5
61.2

11.7b

11.7~

11.7

Evening

25.2
4.5
60.3
b

9.0b

9.0~

9.0~

3.6

3.6

3.6

3.6

3.6

3.6

77.4

--

74.7

--

--

--

41.4d

--

37.8d

--

--

--

---

3.6

--

3.6

--

--

45.0

--

48.6

--

--

90.0

90.0

90.0

90.0

90 .O

90.0

I

Table 145 (continued)
Phase

Intersection (time in seconds)
W. Center Street

N. Mayfair Road

Westbound

Eastbound
Green. . . . .
Yellow . . . .
Red. . . . . .
Green Arrow.
Yellow Arrow

....

....

....
....
....

Total Cycle

44.1
4.5
41.4,
12.6
3.6

18.9
4.5
66.6

90 .O

90.0

-

18.9
4.5
66.6f
16.2

-

--

--

90.0
W. Burleigh Street

N. Mayfair Road
Green. . . . . .
Yellow . . . . .
Red. . . . . . .
Green Arrow. .
Yellow Arrow.

...
...
...
...
...

Total Cycle

30.6
4.5
54.9
9.0~
3.6

23.4
4.5
62.1
9.gb
2.7

90.0

90.0
W. Capitol Drive (STH 190)

N. Mayfair Road
Northbound
Green. . . . . . . . .
Yellow . . . . . . . .
Red. . . . . . . . . .
Green Arrow. . . . .
Yellow Arrow . . . .
Total Cycle

37.5
4.5
84.8
15.0~
3 .O
126.8

Southbound
.
25 O
4.5
97.3

---

126.8

Eastbound
47.0
4.5
75.3
17.0~
3 .O
126.8

Westbound
41O
.
4.5
81.3
22.0"
3O
.
126.8

a~eadingleft-turn arrow concurrent with through green phase.
b~eadingleft-turn arrow.
'Right-turn arrow concurrent with through green phase and northbound left-turn arrow.
d~ight-turnarrow concurrent with through green phase and extended as a lagging green arrow.
e~aggingleft-turn arrow.
f~ight-turngreen arrow concurrent with leading left-turn arrow.
Source: Wisconsin Department of Transportation and SEWRPC.

gestion and improving operating conditions were
identified by comparing morning and evening
peak-hour traffic volumes for each approach to
the six controlled intersections to the maximum
hourly capacity of each approach. The major operating characteristics affecting the maximum hourly
roadway capacity of intersection approaches to
N. Mayfair Road, including the percentage of leftand right-turning vehicles and the percentage of
trucks of buses in the peak-hour traffic stream, are
summarized in Table 146.
Based upon the ratios of existing morning and
evening peak-hour traffic volumes and the maximum traffic-carrying capacities of each intersec-

tion approach along this segment of N. Mayfair
Road, those vehicular traffic movements currently
experiencing traffic congestion--that is, operating
at a level-of-service D or E--were identified and are
shown in Figures 48 and 49. Six congested traffic
movements were found to occur along this segment
of N. Mayfair Road during the morning peak hour,
and 18 were found to occur along this segment
during the evening peak hour.
Alternative and Recommended Trans~ortationSvs"
tems Management Actions: The six morning and
18 evening peak-hour traffic congestion problems
identified a l o n g N. Mayfair ~ o a dare associated
with the following five signalized intersections:

Figure 48
EXISTING TRAFFIC VOLUMES ALONG THE PROBLEM SEGMENT OF
N. MAYFAIR ROAD (STH 100) DURING THE MORNING PEAK HOUR^
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EXISTING TRAFFIC VOLUMES ALONG THE PROBLEM SEGMENT OF
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'EVENING PEAK-HOUR
VOLUMESSHOWN
REPRESENTTHE FOUR
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16.MINUTE TlME PERIODS,
AND DO NOT NECESSARILY
REPRESENT THE SAME ONE.
HOUR TIME PERIOD ON ALL
INTERSECTION APPROACHES.

Table 146
PERCENTAGE RIGHT A N D LEFT TURNS A N D PERCENTAGE TRUCKS A N D BUSES I N THE
TRAFFIC STREAM DURING THE MORNING A N D EVENING PEAK HOURS A T SIGNALIZED
INTERSECTIONS ALONG THE PROBLEM SEGMENT OF N. MAYFAIR ROAD (STH 100)
Morning Peak Hour
Turns

Evening Peak Hour
Percent
Trucks
and
Buses

Turns

Percent
Trucks
and
Buses

Approach
Direction

Percent
Right

Percent
Left

N . Mayfair Road and
W. Blue Mound Road

Eastbound
Westbound
Northbound
Southbound

28
13
11
27

18
18
30
9

4
5
3
4

36
12
11
22

23
25
35
9

2
3
4
3

N . Mayfair Road and
W. Watertown Plank Road

Eastbound
Westbound
Northbound
Southbound

22
16
12
11

14
33
6
14

5
12
1
3

24
17
9
14

35
25
13
8

3
2
4
3

N . Mayfair Road and
W. North Avenue

Eastbound
Westbound
Northbound
Southbound

26
19

28
31
11
9

3
2
6
3

18
11
23
37

23
26
17
12

2
1
1
2

Eastbound
Westbound
Northbound
Southbound

46
63
1

20

49
13
21
8

4
16
4
3

36
79
1
8

51
13
6
14

2
2
1
2

N . Mayfair Road and
W. Burleigh Street

Eastbound
Westbound
Northbound
Southbound

34
6
25
21

17
32
18
2

4
2
4
2

29
12
22
13

17
30
16
13

2
2
2
3

N . Mayfair Road and
W. Capitol Drive
(STH 190)

Eastbound
Westbound
Northbound
Southbound

13
5
21
14

4
31
47
18

4
3
6
4

12
6
39
15

9
23
18
20

2
3
3
8

l ntersection

N . Mayfair Road and
W. Center Street

20
16

Percent
Right

Percent
Left

Source: SEWRPC.

W. Blue Mound Road, W. Watertown Plank Road,
W. North Avenue, N. Burleigh Street, and W. Capitol Drive (STH 190).

Table 147 provides a summary of the specific congestion problems found at each intersection, the
alternative actions considered for the alleviation of
these problems, the associated costs, and the recommended actions. Table 148 summarizes the
changes in traffic signal timing recommended for
the problem intersections along this segment of
N. Mayfair Road. A total of 21 new actions are
recommended to be implemented at the five problem intersections at a capital cost of approximately
$186,800, expressed in 1980 dollars, not including
right-of-way and relocation costsJ6 The potential
need for new traffic controllers at the four intersections where new traffic signal phases are recommended could increase the capital cost of the
improvements to $234,800. Right-of-way and relocation costs would be associated with improvements recommended at the intersections of N. May-

'' This cost of short-range improvement of N. May-

fair Road (STH 100) does not include the cost of
the improvements recommended at the intersection o f N. Mayfair Road and W. North Avenue.
The improvements at this intersection, and the
attendant cost, were considered in this chapter in
the analysis of the problem segment o f W. North
Avenue from N. 124th Street to N. 76th Street. A t
the intersection o f N. Mayfair Road and W. North
Avenue, it was recommended that the existing
signal timing plan be retimed, that one additional
signal phase be added, that the existing west-tosouthbound single left-turn lane be reconstructed
to a double left-turn lane, and that an exclusive
north-to-eastbound right-turn lane be constructed.
All construction recommended at this intersection
would be possible within the existing right-of-way
with the exception of the construction o f the
exclusive north-to-eastbound right-turn lane, which
would require additional right-of-way at an estimated cost o f $80,000. The estimated total cost of
improvement of this intersection is thus $153,000.

Table 147
SUMMARY OF ALTERNATIVE AND RECOMMENDED TRANSPORTATION SYSTEMS MANAGEMENT ACTIONS TO
ABATE THE TRAFFIC CONGESTION PROBLEMS ON THE PROBLEM SEGMENT OF N. MAYFAIR ROAD (STH 100)

Location
N. Mayfair Road and
W. Blue Mound Road

Problem
Congested west-to-southbound left turn
during the evening peak hour (317
vehicles per hour at level-of-service E);
congested east-to-northbound left turn
during the evening peak hour (312
vehicles per hour at level-of-service E);
congested north-to-westbound left turn
during the evening peak hour (465
vehicles per hour at level-of-service E);
and congested southbound through
and left-turn movements during the
evening peak hour (1.286 and 170
vehicles per hour at levels-of-service D
and E, respectively)

Alternative and Recommended
Transportation Systems
Management Actions
Recommended Actions
Retime 91-second cycle t o increase northto-westbound leading left-turn green arrow
from 12.0 t o 15.3 seconds and east-tonorthbound and west-to-southbound
leading green left-turn arrow from 12.0
seconds t o lagging 8.1-second green leftturn arrows, making necessary signal
timing changes at other approaches

Capital Cost of
Recommended
Action

Total Capital
Cost per
Intersection

..

A d d separate signal phasing t o control
south-toeastbound left-turn movement
so that i t operates concurrently with
north-to-westbound left-turn phasing

$ 2,000~

Reconstruct exclusive east-to-northbound and west-to-southbound leftturn lanes t o double lanes

$60,000

$62,000~

Alternative Action
Retime existing 91.0-second cycle such
that all problem movements can be
accommodated at an acceptable level
of service
( N o t recommended, as congested movements at this intersection are too
extensive, and only significant
increases i n intersection capacity
are seen as solutions)
N. Mayfair Road and
W. Watertown Plank Road

Congested south-toeastbound left
turn during the morning andevening
peak hours (162 and 142 vehicles per
hour, respectively, at level-of-service
E; and congested north-to-westbound
and east-to-northbound left turn movements during the evening peak hour
(197 and 217 vehicles per hour, respectively, at level-of-service E)

Recommended Actions
A d d separate signal phasing t o control
left-turn movements o n all approaches
t o intersection (9.9-second leading
green left-turn arrows for west-tosouthbound and east-to-northbound
movements and 8.1 .second lagging
green left-turn arrows for north-towestbound and south-toeastbound
left-turn movements

$1 2,000~

Reconstruct south-to-westbound rightturn lane t o provide for an exclusive
turn lane of 200 feet

$1 5,000

Prohibit on-street parking o n near side
of east-and-westbound approaches
during the evening peak hour

400

~27,400~

Alternative Action
Retime existing signal cycle such that
all problem movements can be
accommodated at an adequate
level of service
(Not recommended, as congested movements at this intersection are too
extensive, and only significant
increases i n intersection capacity
are seen as solutions)
N. Mayfair Road and
W. North Avenue

Congested northbound through and
right-turn movements during the
morning and evening peak hours
(1,284 and 1,513 vehicles per hour,
respectively, at level-ofaervice E);
congested westbound left turn
during the evening peak hour (330
vehicles per hour at level-of-service E);
and congested eastbound left turn
during the evening peak hour (217
vehicles per hour at level-of-service E)

Recommended Action
Refer t o analysis of W. North Avenue
from N. 124th Street t o N. 76th
Street

Cost n o t included

Cost n o t included

I

Table 147 (continued]
v

Location
N. Mayfair Road and
W. Burleigh Street

Problem
Congested westbound left turn during
the morning and evening peak hours
(289 and 306 vehicles per hour,
respectively, at level-ofaewice El;
congested northbound left turn
during the evening peak hour (309
vehicles per hour at level-of-sewice El;
congested westbound through and
right-turn movements during the
evening peek hour (579 and 119
vehicles per hour, respectively, at
level-ofaewice Dl; and congested
eastbound and northbound through
and right.turn movements during the
evening peak hour (714 and 392
vehicles per hour and 1,207 and
437 vehicles per hour. respectively,
at level-ofaewice E l

Alternative and Recommended
Transportation Systems
Management Actions

Capital Cost of
Recommended
Action

RecommendedActions
Retime 90-secondcycle to decrease the
west-to-southboundand east-to-northbound leading left-turn green arrows
from 9.9 to 7.2 seconds, and the
north-to-westboundand south-toeastbound legging left-turn arrows
from 9.0 m 7.2 seconds, increasing
the east- and westbound green phase
time from 23.4 to 27.9 seconds,
making necessary signal changes at
other approaches
Add separate signal phasing to control
north-to-astbound right-turn movement so that it operates concurrently
with the east- and westbound leftturn arrows

$ 2,0ooa

Reconstruct exclusive west-toaouthbound and north-to-westbound leftturn lanes t o double lanes

$30,000

Construct exclusive north-to-aastbound
right-turn lane

Install pavement markings t o delineate
north-toeastbound and south-toeastbound turn movements

$15,900
(Right-of-way cost
associated with
north-toeastbound
right-turn lane will
add between $10,000
and $15.000 to these
construction costs)

$400

Alternative Action
Retime existing signal cycle such that
all problem movements can be accommodated at an adequate level of service
(Not recommended, as congested
movements at this intersection are
too extensive, and only significant
increases in intersection capacity are
seen as solutions1

N. Mayfair Road and
W. Capitol Drive

Congested west-to-southbound,
north-to-westbound,and south-toeastbound left-turn movements
during the morning peak hour (490,
284, and 132 vehicles per hour,
respectively, at level-of-rervice El;
congested north-to-westbound left
turn during the evening peak hour
(239 vehicles per hour at level-ofservice El; and congested north-toeastbound right turn during the
evening peak hour (524 vehicles per
hour at level-of-serviceE l

Total Capital
Cost per
Intersection

RecommendedActions
Retime 126.8-second cycla to increase
17.0-second east-to-northboundand
22.0-second west-tomuthbound leading
left-turn green arrows to 28.4 seconds
during the morning peak hour and t o
22.5 seconds during the evening peak
hour, respectively, making necessary
signal changes at other approaches
Add an 11.2- and a 7.5-second wuth-towestbound left-turn green arrow during
the morning and evening peak hours.
respectively, t o operate concurrently
with the north-to-westbound left-turn
arrow, and a separate signal phase t o
control north-toeastbound right-turn
movement so that it operates concurrently with the east- and westbound
left-turn arrows

8

Reconstructexclusive north-to-westbound left-turn lane t o double lane

$15.000

4p00a

$57,400 to $62,400
(Including right-of-way
cost associated with
north-toeastbound
right-turn lane)

Table 147 (continued1

Location
N. Mayfair Road and
W. Capitol Drive
(continued)

Problem

Alternative and Recommended
Transportation Systems
Management Actions
Construct exclusive north-toeastbound
double right-turn lane

Capital Cost of
Recommended
Action

$30,000
(Right-of-way and
possible relocation
associated w i t h
northbound rightturn lane will add
between $50,000
and $200.000 t o
these construction
costs, depending
upon whether the
entire existing retail
gasoline station is
purchased or whether
a strip of right-ofway is purchased
from this property)

Total Capital
Cost per
Intersection

$99,000 t o $249,000~
(Including right-of-way
and possible relocation
cost associated w i t h
northbound right-turn
lane)

Alternative Action
Retime existing signal cycle such that
all problem movements can be
accommodated at an adequate level
of service
(Not recommended, as congested movements at this intersection are too
extensive, and only significant
increases in intersection capacity
are seen as solutions)
Total

$245,700 t o $400,700~

'&cause the addition o f one o r more new signal phases a t the four intersections above may require a new traffic controller a t each intersection, the capital cost o f improvement o f each
o f these intersections may be $12,000 more than that stated i n this table-or the +proximate cost o f a new controller. Consequently, the totalcapitalcost o f implementing a l l new
recommended improvements along N. Mayfair Road could b e increased b y $48,000.
Source: SEWRPC.

fair Road with W. Burleigh Street and W. Capitol
Drive (STH 190), and would represent an additional $60,000 to $215,000, as shown in Table 147.
As indicated in Table 147, in order to abate existing congestion during the evening peak hour at
the intersection of N. Mayfair Road and W. Blue
Mound Road, the retiming of the existing signal
timing plan is recommended at minimal cost; the
addition of one separate signal phase is recommended at an estimated capital cost of $2,000; and
the reconstruction of the exclusive east-to-northbound and west-to-southbound single left-turn
lanes to double left-turn lanes is recommended at
an estimated capital cost of $60,000. The total
capital cost of implementing all recommended
improvements at this intersection is thus estimated
at $62,000.
In order to abate existing congestion during the
morning and evening peak hours at the intersection of N. Mayfair Road and W. Watertown Plank

Road, it is recommended that four additional
signal phases be added at an estimated capital cost
of $12,000; that parking be prohibited on the near
side of the east- and westbound approaches during
the evening peak hour at an estimated capital cost
of $400; and that the existing south-to-westbound
right-turn lane be reconstructed to provide for
an exclusive turn lane with 200 feet of storage
capacity at an estimated capital cost of $15,000.
The total capital cost of implementing all recornmended improvements at this intersection is thus
estimated at $27,400.
As shown in Table 147, to resolve the existing
traffic congestion problems during the morning
and evening peak hours at the intersection of
N. Mayfair Road and W. Burleigh Street, it is recommended that the existing signal timing plan
be retimed at minimal cost; that one additional
signal phase be added at an estimated capital cost
of $2,000; that pavement markings be installed
to delineate the north-toeastbound and south-to-

I

Table 148
RECOMMENDED TRAFFIC SIGNAL OPERATION ALONG THE
PROBLEM SEGMENT OF N. MAYFAIR ROAD (STH 100)
Phase

Intersection (time in seconds)
W. Blue Mound Road

N. Mayfair Road

Green. . . . . . . . .
Yellow
Red. . . . . . . . . .
Green LeftTurn Arrow . . . .
Yellow LeftTurn Arrow . . . .
Green RightTurn Arrow
Yellow RightTurn Arrow
Red Right-Turn
Indication . . . . .

Eastbound

Westbound

23.4
4.5
62.1

23.4
4.5
62.1

27.9
4.5
57.6

........

8.1

15.3~
2.7

....

....

Total Cycle

........
.........

Total Cycle

........
........

....

.....

Total Cycle

2.7

----

2.7

---

44.1

--

90.0

90.0

90.0

15.$

W. Watertown Plank Road

35.1
4.5
50.4
8.1a
2.7

23.4
4.5
62.1
7.2b
2.7

90.0

90.0

N. Mayfair Road

W. North Avenue

Morning

Green.
Yellow
Red. . . . . . . . . .
Green LeftTurn Arrow . . . .
Yellow LeftTurn Arrow
Red Left-Turn
Indication . . . . .
Green RightTurn Arrow . . . .
Yellow RightTurn Arrow . . . .
Red Right-Turn
Indication

8.1

2.7

N. Mayfair Road
Green. . . . . . . . .
Yellow
Red.
Green Arrow. . . . .
Yellow Arrow. . . .

b

Evening

Evening

Morning
Eastbound

Westbound

Eastbound

Westbound

25.2
4.5
60.3

22.5
4.5
63.0

22.5
4.5
63 .O

22.5
4.5
63.0

22.5
4.5
63.0

11.7a

14.4a

14.4~

10.8~

10.8~

3.6

3.6

3.6

3.6

3.6

3.6

78.3

74.7

--

72.0

--

75.6

44.1

40.5~

--

--

--

--

--

--

--90.0

90.0

25.2
4.5
60.3
8.1 a

3.6

3.6

---

42.3

45.9

--

90.0

90.0

90.0

I

90.0

I

W. Center Street

N. Mayfair Road

Eastbound

........

Green.
Yellow . . . . . . . .
Red. . . . . . . . . .
Green Arrow. . . . .
Yellow Arrow . . . .
Total Cycle

I

--

44.1
4.5
41.4
12.6~
3.6

18.9
4.5
66.6

90.0

90.0

---

Westbound

18.9
4.5
66.6
16.2~

--

90.0

Table 148 (continued)

Phase

Intersection (time in seconds)
W. Burleigh Street

N. Mayfair Road
Northbound

Southbound

30.6
4.5
54.9

30.6
4.5
54.9

Green. . . . . . . . .
Yellow . . . . . . . .
Red. . . . . . . . . .
Green LeftTurn Arrow . . . .
Yellow LeftTurn Arrow . . . .
Red Left-Turn
Indication . . . . .
Green RightTurn Arrow . . . .
Yellow RightTurn Arrow . . . .
Red Right-Turn
Indication . . . . .

7.2

7.2b

7

3.6

3.6

2.7

79.2

--

79.2

--

--

2.7

--

--

34.2

--

--

90.0

90.O

90O
.

53.1

Total Cycle

27.9
4.5
57.6

d

N. Mayfair Road

Morning
Northbound
Green. . . . . . . . .
Yellow . . . . . . . .
Red. . . . . . . . . .
Green LeftTurn Arrow . . . .
Yellow LeftTurn Arrow . . . .
Red Left-Turn
Indication . . . . .
Green RightTurn Arrow . . . .
Yellow RightTurn Arrow . . . .
Red Right-Turn
Indication . . . . .
Total Cycle

W. Capitol Drive (STH 190)

Southbound

Northbound

Southbound

22.5
4.5
98.0

22.5
4.5
98.0

26.8
4.5
93.7

26.8
4.5
93.7

11.2a

11.2a

7.5a

3 .O

3 .O

3 .O

42.5
4.5
78.0

50.2
4.5
70.3

50.2
4.5
70.3

7.5a

28.8a

28 .8a

22.5a

22.5a

3.0

3 .O

3O
.

3 .O

3.0

-.
----

57.3d

--

55.3d

3.0

--

3.O

--

64.7

--

66.7

--

125.0

125.0

125.0

125.0

--

114.5

Eastbound Westbound Eastbound Westbound
42.5
4.5
78.0

---

110.8

125.0

a~eadingleft-turn arrow.
b~aggingleft-turn arrow.
C~ight-turn
arrow concurrent with through green phase and north- and southbound left-turn arrows.
d~ight-turnarrow concurrent with through green phase and extended as a lagging green arrow.
e~ight-turnarrow concurrent with leading left-turn arrows.
Source: SEWRPC.

Evening

Morning

Evening

----

-.---

125.0

125.0

93.2

99.5

---125.0

eastbound turn movements at an estimated capital
cost of $400; that the existing single, exclusive
west-to-southbound and north-to-westbound leftturn lanes be enlarged to double left-turn lanes at
an estimated capital cost of $30,000; and that an
exclusive north-to-eastbound right-turn lane be
constructed at an estimated capital cost of $15,000.
The total capital cost of implementing all recommended improvements at this intersection is thus
estimated at $47,400. All turn-lane construction
recommended for this intersection is possible
within the existing right-of-way with the exception
of the construction of the exclusive north-toeastbound right-turn lane. A minimum of 10 feet of
additional right-of-way would have to be acquired
for the length of this turn lane from Blue Mound
Golf & Country Club on the southeast comer of
the intersection. The cost of obtaining this additional right-of-way is estimated at between $10,000
and $15,000. The total cost of implementing all
recommended improvements at this intersection,
including right-of-way costs, is thus estimated at
between $57,400 and $62,400.
As also shown in Table 147, in order to abate existing congestion problems during the morning and
evening peak hours at the intersection of N. Mayfair Road and W. Capitol Drive (STH 190), it is
recommended that the existing traffic signal timing
plan be retimed at minimal cost; the two additional
signal phases be added at an estimated cost of
$4,000; that an exclusive north-to-westbound single
left-turn lane be reconstructed to a double left-turn
lane at an estimated capital cost of $15,000; and
that an exclusive north-to-eastbound double rightturn lane be constructed at an estimated capital
cost of $30,000. The total capital cost of the recommended improvements at this intersection is
thus estimated at $49,000. All turn-lane construction recommended for this intersection is possible
within the existing right-of-way with the exception
of the construction of the exclusive north-toeastbound double right-turn lane. A minimum of
20 feet of additional right-of-way would have to
be acquired for the length of this turn lane from
a retail gasoline station now located on the southeast comer of the intersection. The cost of obtaining an additional 20-foot-wide strip of right-of-way
from this service station is estimated at $50,000,
while the cost of obtaining the station in its
entirety is estimated at $200,000. The total cost
of implementing all recommended improvements
at this intersection, including the right-of-way
costs, is thus estimated at between $99,000 and
$249,000, depending on the extent of right-ofway required.

In addition, the existing offsets between the traffic signal timing plans of the three interconnected
signalized intersections along this segment of
N. Mayfair Road-the intersection of N. Mayfair
Road with W. North Avenue, W. Center Street, and
W. Burleigh Street-should be reviewed by the
implementing agency and altered as necessary to
accommodate the recommended traffic management actions and to assure efficient signal progression. Interconnection should also be extended to
the intersections of N. Mayfair Road with W. Blue
Mound Road and W. Watertown Plank Road in
order to provide signal progression along most of
this problem segment. Efficient progression is
intended to yield increased average vehicle operating speeds and reduced vehicular delays at the
signalized intersections along this segment of
N. Mayfair Road by permitting traffic to travel
along the arterial segment with a minimum number
of stops at traffic signals.

W. Brown Deer Road (STH 100) from
R
m
1
8
1
)
Another of the 20 arterial street segments in the
northwest side study area determined to have sufficiently severe existing traffic problems to warrant
investigation of short-range traffic management
improvements is, as shown on Map 142, W. Brown
Deer Road (STH 100) from N. 91st Street to
N. 76th Street (STH 181), a distance of about
1.0 mile. Map 143 shows the existing land use
pattern within a one-half-mile-wide corridor along
this problem segment of W. Brown Deer Road.
Retail sales and service uses and related off-street
parking uses comprise the majority of the existing
urban development in this corridor, as well as the
majority of urban development immediately adjacent to W. Brown Deer Road. Retail sales and service uses and related off-street parking uses abut
W. Brown Deer Road between N. 91st Street and
N. 85th Street on the south side of the roadway,
and between N. 85th Street and N. 76th Street
on the north side of the roadway at the Northridge Shopping Center. Residential land uses occur
along this segment of W. Brown Deer Road at or
near its intersection with N. 85th Street. Agricultural land uses occur in this corridor between
N.9lst Street and N. 85th Street on the north side
of the roadway.
Physical Characteristics: There are no physical
restrictions between intersections along the length
of this segment of W. Brown Deer Road. For the
entire length of the problem segment, W. Brown
Deer Road is divided by a 30-foot-wide median.
The curb-to-curb pavement widths of the dual

Map 142
DETAIL OF THE PROBLEM SEGMENT OF W. BROWN DEER ROAD (STH 100)TRAFF lC SIGNAL JURISDICTION AND SUBSYSTEM ALIGNMENT
LEGEND
SIGNAL JURISDICTION

A

srnrc or

WISCONSIN

S15NAL SUBSYSTEM ASSOCIATED WITH TRAFFlC OONTRCL
DEVICES LOCATED ON W. BROWN DCCR ROAD INCLUDED
A S PART OF THE TOTAL PROGRESSION SYSTEM ALONG
THE CORRIDOR

Shown on this map i s another of the 20 arterial street regments in the northwest side study area determined to have sufficiently severe existing
traffic problems to warrant investigation of rhort-range improvemem-W. Brown Deer Road (STH 100) from N. 9lst Street to N. 76th Street
(STH 181), a distance of about 1.0 mile. This map also shows the location and jurisdiction of each of the five traffic signals along this arterial
segment, including the interconnection of each of these signals.
Sourm: Wisconsin Department of Transportationand SEWRPC.

Map 143
LAND USE ADJACENT TO THE PROBLEM SEGMENT OF W. BROWN DEER ROAD (STH 100)
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This map shows the existing land use Pattern within a onehalfmile-wide corridor along this problem segment of W. Brown Deer Road ISTH 100).
Retail sales and service user and offstreet parking urer related to retail and servicecenters comprise the majority of the existing urban development
in this corridor. as well as the majority of urban development immediately adjacent to W. Brown Deer Road. Retail ralesand oewia uses and off.
street parking uses related to retail sales and service centers abut W. Brown Deer Road in particular between N. 91st Street and N.85th Street on
the south side of the roadway. and between N. 86th Street and N. 76th Street (STH 181) on the north side of the roadway at the Northridge Shopping Center. Residential land uses occur alone this oegment of W. 8mwn Deer Road at or near its intersection with N. 85th Street. Agricultural land
uses occur in this corridor between N. 91s Street end N. 85th Strect on the north side of the roadway.
Source: SEWRPC.

roadways along this segment of W. Brown Deer
Road range from 40 to 42 feet, adequate to provide three lanes for moving traffic in each direction
with parking permitted. Parking is currently prohibited on both sides of the roadway along this
entire segment of W. Brown Deer Road. As shown
in Table 149, the problem segment of W. Brown
Deer Road has five signalized intersections. Four
of the eastbound and four of the westbound
approaches to these intersections provide separate
lanes for the exclusive use of left-turning vehicles,
and one of the eastbound and one of the westbound approaches provide separate lanes for the
exclusive use of right-turning vehicles. On-street
parking restrictions at each of the signalized intersection approaches are also indicated in Table 149.

Traffic Control Measures: The timing plans for
slaalong W. Brown Deer
Road between N. 91st Street and N. 76th Street
are set forth in Table 150. Map 142 shows the location, jurisdiction, and extent of interconnection of
each of these signals. Three of the five traffic signals on this segment of W. Brown Deer Road are
located at intersections of W. Brown Deer Road
with other arterial streets, and two are located at
intersections of W. Brown Deer Road with nonarterial streets-specifically, N. 85th Street and
W. Servite Road. Stop signs are located at all other
approaches to collector or local street crossings of
this segment of W. Brown Deer Road. This entire
segment of W. Brown Deer Road is posted for
a 40-mile-per-hourspeed limit.

Table 149
ROADWAY APPROACH WIDTHS, THE PROVISION OF EXCLUSIVE TURNING LANES,
A N D ON-STREET PARKING RESTRICTIONS A T SIGNAI-IZED INTERSECTIONS
ALONG THE PROBLEM SEGMENT OF W. BROWN DEER ROAD (STH 100)
Roadway Approach Width (feet)

lntersection

Eastbound

W. Brown Deer Road and N. 91st Street. .
W. Brown Deer Road and N. 85th Street.
W. Brown Deer Road and
N. Servite Drive . . . . . . . . . . . . . . .
W. Brown Deer Road and
N. 76th Street (STH 181) Ramp (westla .
W. Brown Deer Road and
N. 76th Street (STH 181) Ramp (eastIb .

Westbound

...

..

40ML
40ML

NP
NP

40ML
40ML

NP
NP

38M
17

P
NS

38M
24R

P
NP

..

40ML

NP

40ML

NP

24M

NP

~~ML'R'

NP

..

40MR

NP

40ML

NP

--

--

2 6 ~ ' ~

NP

..

40ML

NS

40MR

NP

2 6 ~ ' ~ NP

NOTE: M = median provided
L = exclusive left-turn lane
R = exclusive right-turn lane (does not include minor right-turn channelizations)
P = parking permitted on near- and far-side approaches during morning and evening peak hours
NP = parking prohibited on near- and far-side approaches during morning and evening peak hours
NPAM = parking prohibited on near- and far-side approaches during morning peak hour
NPPM = parking prohibited on near- and far-side approaches during evening peak hour
FS = parking prohibited on far-side approach during morning and evening peak hours
FSAM = parking prohibited on far-side approach during morning peak hour
FSPM = parking prohibited on far-side approach during evening peak hour
NS = parking prohibited on nearside approach during morning and evening peak hours
NSAM = parking prohibited on near-sideapproach during morning peak hour
NSPM = parking prohibited on near-side approach during evening peak hour
a ~ n e w a ystreet southbound.
b~ne-waystreet northbound.
C~xclusive
turn lane included as part of roadway width.
Source: SEWRPC.

Southbound

Northbound

--

--

Table 150
EXISTING TRAFFIC SIGNAL OPERATION ALONG THE PROBLEM SEGMENT OF W. BROWN DEER ROAD (STH 100)
Phase

Green.
Yellow
Red. .

Intersection (time in seconds)
W. Brown Deer Road

N. 91s t Street

37.8
4.2
28.0

21.O
4.2
44.8

70.0

70.0

W. Brown Deer Road

N. 85th Street

.......
.......
.......

Total Cycle

Morninga

Evening
Westbound

Green. . . . . . . .
Yellow . . . . . . .
Red . . . . . . . . .
Green Arrow.
Yellow Arrow . . .

...

-------

Total Cycle

Evening

Morninga

Eastbound

30.8
4.2
35.0

---

43.4
4.2
22.4
9.1
3.5

70.0

70.0

-------

15.4
4.2
50.4

---

70.0

W. Brown Deer Road

W. Servite Road
Evening

Morning
Northbound
Green. . . . . . . .
Yellow . . . . . . .
Red . . . . . . . . .
Green Arrow. . . .
Yellow Arrow. . .

29.4
4.2
36.4

--

--

Total Cycle

70.0
W. Brown Deer Road
Westbound

Green. . . . . . . .
Yellow . . . . . . .
Red . . . . . . . . .
Green Arrow. . . .
Yellow Arrow

...

Total Cycle

Total Cycle

8.4
4.2
57.4
8.4'

70.0~

70.0

8.4
4.2
57.4
8.4'

--

-70 .od

Southbound

46.9
4.2
18.9
10.5~
3.5

32.9
4.2
32.9

11.9
4.2
53.9

70 .O

70.0

70.0~

---

--

70.0

N. 76th Street Ramp (STH 181 (east)

Eastbound

Northbound

29.4
4.2
36.4

42.0
4.2
23.8
7.oe

16.8
4.2
49.0

--

---

70.0

70.0

70.0

15.4
4.2
50.4
15.4C

---

Westbound

---

Southbound

N. 76th Street Ramp (STH 181 (west)

Eastbound

W. Brown Deer Road

Green. . . . . . . .
Yellow . . . . . . .
Red . . . . . . . . .
Green Arrow. . . .
Yellow Arrow. . .

15.4
4.2
50.4
15.4'

--

Northbound

Southbound

a~ignaloperates during morning peak hour as flashing beacon, with red indication controlling N. 85th Street and green indication controlling
W. Brown Deer Road.
b~eadingleft-turn arrow concurrent with through green phase.
'Left-turn arrow concurrent with through green phase.
d~raffic-dctuatedsignal normally set for red.
e~aggingleft-turn arrow concurrent with through green phase.
Source: Wisconsin Department of Transportationand SEWRPC.

Existing Traffic Conditions and Problems: Current
morning and evening peak-hour traffic volumes
are shown for all approaches to the five signalized
intersections along the problem segment of
W. Brown Deer Road in Figures 50 and 51. The
locations along W. Brown Deer Road from N. 91st
Street to N. 76th Street where traffic management
actions are to be considered as a means of reducing
congestion and improving operating conditions
were identified by comparing morning and evening peak-hour traffic volumes for each approach
to the five controlled intersections to the maximum hourly capacity of each approach. The major
operating characteristics affecting the maximum
hourly roadway capacity of intersection approaches
to W. Brown Deer Road, including the percentage
of left- and right-turning vehicles and the percentage of trucks or buses in the peak-hour traffic
stream, are summarized in Table 151.
Based upon the ratios of existing morning and
evening peak-hour traffic volumes and the maximum traffic-carrying capacities of each intersection approach along this segment of W. Brown
Deer Road, those vehicular traffic movements
currently experiencing traffic congestion--that is,
operating at a level-of-service D or E-were identified and are shown in Figures 50 and 51. While
no congested traffic movements were found to
occur along this segment of W. Brown Deer Road
during the morning peak hour, one congested
movement was found to occur during the evening
peak hour.
This problem segment of W. Brown Deer Road was
included in this study of the request of the City of
Milwaukee, as it was identified as having high accident rates and frequencies. In this regard, additional studies of accident rates and frequencies
will be necessary t o further identify and formulate
recommendations t o relieve the traffic safety problems which may exist on this segment in addition
t o the identified congestion problem.
Alternative and Recommended Transportation Systems Management Actions: The one evening peakhour traffic congestion problem identified along
W. Brown Deer Road is associated with the intersection of W. Brown Deer Road and N. 91st Street.
Table 152 provides a summary of the congestion
problem found at this intersection, the alternative
actions considered for the alleviation of this problem, the associated costs, and the recommended
action. Table 153 summarizes the changes in traffic signal timing recommended for the problem

intersection along this segment of W. Brown Deer
Road. The one action recommended to be implemented along this problem segment would entail
a capital cost of approximately $2,000 in 1980
dollars. The potential need for a new traffic controller at the one intersection where new traffic
signal phases are recommended could increase the
capital cost of the improvements to $14,000.
As indicated in Table 152, t o abate the congested
west-to-southbound left-turn movement during the
evening peak hour at the intersection of W. Brown
Deer Road and N. 91st Street, it is recommended
that one signal phase be added t o the signal timing
plan at this intersection at an estimated capital cost
of $2,000. In addition, the existing offsets between
the traffic signal timing plans of the five signalized
intersections along this segment of W. Brown Deer
Road should be reviewed by the implementing
agency and altered as necessary t o accommodate
the recommeded traffic management action and
to assure efficient signal progression. Efficient progression is intended to yield increased average
vehicle operating speeds and reduced vehicular
delays at the signalized intersections along this
segment of W. Brown Deer Road by permitting
traffic to travel along the arterial segment with
a minimum number of stops at traffic signals.

W. Good Hope Road from N. 76th Street

Another segments in the
northwest side study area determined to have sufficiently severe existing traffic problems t o warrant
investigation of short-range traffic management
improvements is, as shown on Map 144, W. Good
Hope Road from N. 76th Street (STH 181), to
N. Teutonia Avenue, a distance of 2.4 miles.
Map 145 shows the existing land use pattern within
a one-half-mile-wide corridor along this problem
segment of W. Good Hope Road. Land use within
the corridor and immediately adjacent to W. Good
Hope Road is comprised of a combination of
residential, retail sales and service, industrial, park
and recreational, and agricultural uses, and areas
of open unused lands. Residential uses occur along
this corridor between N. 51st Street and N. 43rd
Street on the south side of the roadway and
between N. 43rd Street and N. Teutonia Avenue
on both sides of the roadway. Retail sales and service uses occur along W. Good Hope Road at its
intersection with N. 76th Street, between N. 60th
Street and N. 51st Street, at N. 43rd Street, and
at N. Teutonia Avenue. Industrial uses occur along
this corridor between N. 60th Street and N. 51st

Figure 50
EXISTING TRAFFIC VOLUMES ALONG THE
PROBLEM SEGMENT OF W. BROWN DEER ROAD
(STH 100) DURING THE MORNING PEAK HOUR'
LEGEND

I

TRAFFIC WLUME

LEFT TURN

Source: Wisconsin Dapartment of Transportation and SEWRPC.

Figure 51
EXISTING TRAFFIC VOLUMES ALONG THE
PROBLEM SEGMENT OF W. BROWN DEER ROAD
(STH 100) DURING THE EVENING PEAK HOUR'
LEGEND
TRIFFIC M L U U E

Source: Wisconsin Department of Transportation and SEWRPC.

Table 151
PERCENTAGE RIGHT AND LEFT TURNS A N D PERCENTAGE TRUCKS AND BUSES I N THE
TRAFFIC STREAM DURING THE MORNING A N D EVENING PEAK HOURS A T SIGNALIZED
INTERSECTIONS ALONG THE PROBLEM SEGMENT OF W. BROWN DEER ROAD (STH 100)
Evening Peak Hour

Morning Peak Hour
Turns

Percent
Trucks
and
Buses

Percent
Right

Percent
Left

Percent
Trucks
and
Buses

7
7
5
3

3
8
53
14

4
15
23
51

3
3
1
4

6
6
7

9
4
36
80

20
6
51
11

3
4
1
1

8
6
2
7

5
18
55
42

8
9
27
44

5
4
1
1

7
2
5

36

--

47

11
53

--

13

16
32

67

Approach
Direction

Percent
Right

Percent
Left

W. Brown Deer Road and
N. 9lst Street

Eastbound
Westbound
Northbound
Southbound

9
3
67
13

1
10
15
54

W. Brown Deer Road and
N. 85th Street

Eastbound
Westbound
Northbound
Southbound

2
2

--

54

8
1
91
46

W. Brown Deer Road and
N. Servite Road

Eastbound
Westbound
Northbound
Southbound

3
8
49
18

5
7
40
71

W. Brown Deer Road and
N. 76th Street Ramp
(STH 181) (west)

Eastbound
Westbound
Southbound

20

--

41

17
59

W. Brown Deer Road and
N. 76th Street Ramp
(STH 181) (east)

Eastbound
Westbound
Northbound

--

10

l ntersection

--

--

5
42

--

8
3

58

5

Turns

--

--

2
3
2
3
2
5

Source: Wisconsin Department of Transportationand SEWRPC.

Street on the north side of the roadway. Recreational uses occur east of N. 76th Street on the
south side of the roadway at Uihlein Polo Field,
west of N. 60th Street on the north side of the
roadway at Brynwood Country Club, and between
N. 51st Street and N. 43rd Street on the north side
of the roadway at Tripoli Country Club. Agricultural uses occur along this corridor between N. 76th
Street and N. 60th Street. In addition, there are
still some areas of unused open lands within the
corridor, particularly between N. 60th Street and
N. 51st Street on the south side of the roadway.
Physical Characteristics: There are no physical
roadway restrictions between intersections along
the length of this segment of W. Good Hope Road.
For the entire length of the problem segment,
W. Good Hope Road is divided by a median ranging in width from 26 to 40 feet. The curb-to-curb
pavement widths of the dual roadways along this

segment of W. Good Hope Road range from 40 to
42 feet, adequate to provide three lanes for moving
traffic in each direction with parking prohibited.
Parking is currently prohibited only between
N. 76th Street and N. 60th Street on the south side
of the roadway.
As shown in Table 154, the problem segment of
W. Good Hope Road in the study area has four
signalized intersections. The W. Good Hope Road
approaches to these signalized intersections are all
40 feet in width. Each of the eastbound and westbound approaches to these intersections provides
separate lanes for the exclusive use of left-turning
vehicles, and three of the eastbound and one of the
westbound approaches provide separate lanes for
the exclusive use of right-turning vehicles, the
right-turn lane on the westbound approach to the
intersection of W. Good Hope Road and N. 76th
Street being provided by regulatory pavement

Table 152
SUMMARY OF ALTERNATIVE AND RECOMMENDED TRANSPORTATION SYSTEMS
MANAGEMENT ACTIONS TO ABATE THE TRAFFIC CONGESTION PROBLEMS
ON THE PROBLEM SEGMENT OF W. BROWN DEER ROAD (STH 100)
i

Location

W. Brown Deer Road
and N. 91st Street

Problem
Congested west-to-southbound left
turn during the evening peak hour
(200 vehicles per hour at level-ofservice E )

Alternative
and Recommended
Transportation Systems
Management Actions
Recommended Action
A d d actuated 7.0-second west-tosouthbound leading green leftturn arrow operating concurrently
w i t h westbound green phase,
making necessary signal changes
at other approaches

Capital Cost of
Recommended
Action

$2,000~

Total
Capital
Cost

$2,000~

Alternative Action
Retime 7.Osecond cycle so that
all vehicles can negotiate this
problem left-turn movement on
through green phase during the
evening peak hour
(Not recommended because the
controlling capacity factor for
left-turn movements considered
is the opposing through traffic
volume during the evening
peak hour)
Total

$2,000~

a~ecausethe addition of the new signal phases at this intersection may require a new traffic controller, the capital cost o f improvement o f this
intersection may be $12,000 more than that stated in this table-or the approximate cost of a new controller. Consequently, the total capital
cost of implementing all recommended improvements along W. Brown Deer Road could be increased by $12,000.
Source: SEWRPC.

marking rather than channelization. On-street parking restrictions at each of the signalized intersection approaches are also indicated in Table 154.

Road. This segment of W. Good Hope Road is
posted for a 40-mile-per-hour speed limit for its
entire length.

Traffic Control Measures: The timing plans for
each of the four traffic signals along W. Good Hove
Road between N. 76th- Street i d N. ~ e u t o i i a
Avenue are set forth in Table 155. Map 144 shows
the location and jurisdiction and extent of interconnection of each of these signals. All four of the
traffic signals on this segment of W. Good Hope
Road are located at intersections of W. Good Hope
Road with other arterial streets. Stop signs are
located at all other approaches to collector or local
street crossings of this segment of W. Good Hope

Existing Traffic Conditions and Problems: Current
morning and evening peak-hour traffic volumes
are shown for all approaches to the four signalized intersections along the problem segment of
W. Good Hope Road in Figures 52 and 53. The
locations along W. Good Hope Road from N. 76th
Street to N. Teutonia Avenue where traffic management actions are to be considered as a means
of reducing congestion and improving operating
conditions were identified by comparing morning
and evening peak-hour .traffic volumes for each

I

1
\

<

I

Table 153
RECOMMENDED TRAFFIC SIGNAL OPERATION ALONG THE
PROBLEM SEGMENT OF W. BROWN DEER ROAD (S'TH 100)

I

I

Phase

I

W. Brown Deer Road

Morningb

Evening
Westbound

I

N. 85th Street
b
Morning

Evening

Eastbound

.......
.......
.........
...
...

Green.
Yellow
Red
Green Arrow.
Yellow Arrow

Total Cycle
W. Servite Road

W. Brown Deer Road

I

Morning
Northbound

Southbound

Evening
Northbound

Southbound

Green. . . . . . . .
Yellow . . . . . . .
Red
Green Arrow. . . .
Yellow Arrow. . .

.........

Total Cycle
W. Brown Deer Road

Eastbound

Westbound

I
I

N. 76th Street Ramp (STH 181) (west)
Southbound

I
I

Green. . . . . . . .
Yellow
Red . . . . . . . . .
Green Arrow.
Yellow Arrow. . .

.......

...

Total Cycle

I

I

N. 76th Street Ramp (STH 181) (east)

W. Brown Deer Road
Westbound

I

Eastbound

I

Northbound

I

.......
.......

Green.
Yellow
Red . . . . . . . . .
Green Arrow. . . .
Yellow Arrow. . .
Total Cycle

70.0

70.0

70.0

'~eadingleft-turn arrow concurrent with through green phase.
b~ignaloperates during morning peak hour as flashing beacon, with red indication controlling N. 85th Street and yellow indication controlling
W. Brown Deer Road.
eft-turn arrow concurrent with through green phase.
d~raffic-actuatedsignal normally set for red.
'~aggingleft-turn arrow concurrent with through green phase.
Source: SEWRPC.

Map 144
DETAIL OF THE PROBLEM SEGMENT OF W. GOOD HOPE ROADTRAFFIC SIGNAL JURISDICTION AND SUBSYSTEM ALIGNMENT

LEGEND
SIGNAL JURISDICTION

A

STATE OF WISCONSIN
MILWAUKEE COUNTY

SIGNAL

SUBSYSTEM ASSOCIATED W I T H TRAFFIC CONTROL
DEVICES LOCATED ON W. G O 0 0 HOPE ROAD INCLUDED
A 5 P A R T OF THE T O T A L PROORESSION SYSTEM ALONG
THE CORRIDOR

This map show another of the 20 arterial street segments in the northwest side study area determined to have sufficiently
severe existing traffic problems to warrant investigation of short-range improvements-W. Good Hope Road from N. 76th
Street (STH 181) to N . Teutonia Avenue, a distance of 2.4 miles. This map also shows the location and jurisdiction of eech of
the four traffic signals along this arterial segment, including the Interconnection of each of these signals.

Source: Wisconsin Dnpanment of Transportation,Milwukee Countv, and SEWRPC.

approach to the four controlled intersections to
the maximum hourly capacity of each approach.
The major operating characteristics affecting the
maximum hourly roadway capacity of intersection approaches to W. Good Hope Road, including
the percentage of left- and right-turning vehicles
and the percentage of trucks or buses in the peakhour traffic stream, are summarized in Table 156.
Based upon the ratios of existing morning and
evening peak-hour traffic volumes and the maximum trafficcarrying capacities of each intersection approach along this segment of W. Good Hope
Road, those vehicular traffic movements currently
experiencing traffic congestion--that is, operating
at level-ofemice D or E w e r e identified and are

shown in Figures 52 and 53. Four congested traffic movements were found to occur along this segment of W. Good Hope Road during the morning
peak hour, and nine were found to occur during
the evening peak hour.
This segment of W. Good Hope Road was included
in this study at the request of the City of Milwaukee, as it was identified as having high accident
rates and frequencies. In this regard, additional
studies of accident rates and frequencies will be
necemary to further identify and formulate recommendations to relieve the traffic safety problems
which may exist on this segment in addition to the
identiiied congestion problems.
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Table 154
ROADWAY APPROACH WIDTHS, THE PROVISION OF EXCLUSIVE TURNING
LANES, AND ON-STREET PARKING RESTRICTIONS AT SIGNALIZED
INTERSECTIONS ALONG 'THE PROBLEM SEGMENT OF W. GOOD HOPE ROAD
Roadway Approach Width (feet)

lntersection
W. Good Hope Road and
N. 76th Street (STH 181)
W. Good Hope Road and
N. 60th Street . . . . . . .
W. Good Hope Road and
N. 43rd Street . . . . . . .
W. Good Hope Road and
N. Teutonia Avenue. . . .

Eastbound

Westbound

Northbound

Southbound

..

40M L

NS

~OMLR~

NS

36ML

P

36M L

P

..

40M LR

P

40M L

P

26M L

NS

26M L

FS

..

40M LR

P

40M L

P

36M L

P

36M LR

P

..

40M LR

NP

40M L

NS

36M L

NP

36M L

P

NOTE: M = median provided
L = exclusive left-turn lane
R = exclusive right-turn lane (does not include minor right-turn channelizations)
P = parking permitted on near- and far-side approaches during morning and evening peak hours
NP = parking prohibited on near- and far-side approaches during morning and evening peak hours
NPAM = parking prohibited on near- and far-side approaches during morning peak hour
NPPM = parking prohibited on near- and far-side approaches during evening peak hour
FS = parking prohibited on far-side approach during morning and evening peak hours
FSAM = parking prohibited on far-side approach during morning peak hour
FSPM = parking prohibited on far-side approach during evening peak hour
NS = parking prohibited on near-side approach during morning and evening peak hours
NSAM = parking prohibited on near-sideapproach during morning peak hour
NSPM = parking prohibited on near-sideapproach during evening peak hour
a~xclusiveturn-lane width included as part of intersection approach width.
Source: Wisconsin Department o f Transportation and SEWRPC.

along this segment o f W . Good Hope Road. A total
of four new actions are recommended t o be implemented at the two problem intersections, at a capital cost o f $34,000 in 1980 dollars.17 However, the
need for a new trafficcontroller at the intersection
where a new traffic signal phase is recommended
may increase the cost o f the improvement o f this
segment t o $46,000.

As shown in Table 157, at the intersection o f
W . Good Hope Road with N . Teutonia Avenue the
retiming o f the existing signal timing plan is necessary to abate congestion, at minimal cost. Changing the existing 75-second total signal cycle length
to a 65-second length is necessary at this intersection in order to provide signal progression
along W . Good Hope Road from N . 60th Street

This cost o f short-range improvement o f W. Good
Hope Road does not include the cost o f the
improvements recommended at the intersection
of W. Good Hope Road at N. 76th Street. The
improvements a t this intersection, and the attendant cost, were considered in this chapter in the
analysis o f the problem segment o f N. 76th Street
from W. Harwood Avenue to W. Bradley Road. At
the intersection o f N. 76th Street and W. Good
Hope Road, it was recommended that the existing
signal timing plan be retimed and that the total
signal cycle length be changed, that six additional
signal phases be added as well as the addition of
a separate red indication on three approaches, that
parking be restricted on all approaches during the
evening peak hour and on the southbound approach

during the morning peak hour, and that exclusive
right-turn lanes be constructed on the north- and
southbound approaches, that the existing right-turn
lane be reconstructed on the westbound approach,
and that double left-turn lanes be constructed
on the southbound, eastbound, and westbound
approaches. All construction recommended at this
intersection would be possible within the existing
right-of-way with the exception o f the construction of the exclusive southbound right-turn lane,
which would require additional right-of-way at an
estimated cost of between $35,000 and $150,000.
The cost of improvement o f this intersection was
thus estimated at.between $157,500 and $272,500,
including right-of-way costs.

l7

Table 155
EXISTING TRAFFIC SIGNAL OPERATION ALONG THE PROBLEM SEGMENT OF W. GOOD HOPE ROAD
Intersection (time in seconds)

Phase

N. 76th Street (STH 181

W. Good Hope Road

Southbound

Northbound
Green. . . . . . . . . . .
Yellow . . . . . . . . . .
Red. . . . . . . . . . . .
Green Arrow.
Yellow Arrow . . . . . .

......

---

125.0

125.0

125.0

Total Cycle

58.0
4.5
57.5
15.0~
3 .O

40.0
4.5
80.5

37.0
4.5
83 .O
16.0~
3 .O

N .Goth Street

W. Good Hope Road
Green.
Yellow
Red. .

..........
..........
..........

Total Cycle

36.5
4.5
24.0

16.9
4.5
43.6

65.0

65.0
N. 43rd Street

W. Good Hope Road
Green.
Yellow
Red. .

..........

..........
..........

Total cycleC

28.6
3.9
32.5

25.4
4.5
35.1

65.0

65.0
N. Teutonia Avenue

W. Good Hope Road
Morning
Green. . . . . . . . . . .
Yellow . . . . . . . . . .
Red.
Green Arrow.
Yellow Arrow.

...........
......

.....

Total cycleC

Evening

Morning

Evening

24.1
3.9
37.0

29.2
3.8
42.0

16.9
3.9
44.2
10.4~
3.2

21.8
3.8
49.4
10.5~
3 .O

65 .O

75.0

65 .O

75.0

-.-

---

'Leading left-turn arrow.
b~eadingleft-turn arrow concurrent with through green phase.
'signal timing sequence on one or more @proaches to this intersection is subject to change by pedestrian-actuated control.
Source: Wisconsin Department of Transportation, Milwaukee County, and SEWRPC.

to N. Teutonia Avenue. Also, it is recommended
that two signal phases be added to abate congestion at this intersection at an estimated capital cost
of $4,000; that the existing north-to-westbound
single left-turn lane be reconstructed to a double
left-turn lane at a cost of $15,000; and that the
storage length of the existing south-to-eastbound
left-turn lane be increased from 130 to 300 feet,
at an estimated capital cost of $15,000. The total

cost of implementing all of the recommended
improvements at this intersection is thus estimated
at $34,000.
In addition, the existing offsets between the traffic
signal timing plans of the four signalized intersections along this segment should be reviewed by the
implementing agency and altered as necessary to
accommodate the recommended traffic manage-

Figure 52

EXISTING TRAFFIC VOLUMES ALONG THE PROBLEM SEGMENT
OF W. GOOD HOPE ROAD DURING THE MORNING PEAK HOUR^

LEGEND
TRAFFIC VOLUME
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'MORNING PEAK-HOUR VOLUMES SHOWN ABOVE REPRESENT
THE FOURHlGHESTCONSECUTIVE ICMINUTETIME PERIODS.
AND DO NOT NECESSARILY REPRESENT THE SAME ONEHOUR TIME PERIOD ON ALL INTERSECTION APPROACHES.

RLDNUUBEHDICATE
CONGESTED YOVLMFNT

Source: Wisconsin Dspmment of Tranpporration and SEWRPC.

ment actions at the problem intersections and to
assure efficient signal progression. Efficient progression is intended to yield increased average
vehicle operating speeds and reduced vehicular
delay at the signalized intersections along this segment of W. Good Hope Road by permitting traffic
to travel along the arterial segment with a minimum number of stops at traffic signals.
summary
This Milwaukee Northwest SideIOzaukee County
transportation improvement study has identified
a total of 20 arterial street segments as having
sufficiently severe traffic problems to warrant
the development of a short-range plan for their
hprovement. Accordingly, a traffic engineering

analysis'was performed for each of the 210 intersections along these 20 problem segments at which
the problem arterial facility was controlled by
either a traffic signal or a stop sign. Alternative
traffic management actions were developed and
evaluated, and recommended actions were set
forth for each of 63 of these 210 intersections
determined to have traffic congestion problems.
Alternative actions were also investigated, and
recommended actions set forth, for another
21 intersections which, while not exhibiting traffic congestion problems, were determined to have
inadequate turn-lane storage capacity and/or an
inefficient signal timing plan. In the planning
process, the least costly and least disruptive traffic
management actions were considered f i s t for each

I
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I

Figure 63
EXISTING TRAFFIC VOLUMES ALONG THE PROBLEM SEGMENT
OF W. GOOD HOPE ROAD DURING THE EVENING PEAK HOUR^
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.EVENING PEAK-HOUR VOLUMES SHOWN ABOVE REPRESENT
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AN0 DO NOT NECESSARILY REPRESENT THE SAME ONEHOUR TIME PERIOD ON ALL INTERSECTION APPROACHES.
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Source: Wisconsin Dspanment of Transporntionand SEWRPC.

congested intersection, and recommended where
appropriate. Traffic management actions were considered in the following order: first, the revision of
signal timing; second, the addition of a separate
signal phase; t h i i , the modification of the traffic
signal cycle; fourth, the prohibition of ongtreet
parking; and fifth, the construction of new or additional through or exclusive t h lanes. The installation of pavement markings and variohs other signal
modifications were also considered in conjunction
with other actions as appropriate and, in the case
of nonsignalized intersections: the installation of
new traffic signals was considered as well.

The traffic engineering analyses of each intersection were based on current traffic volume counts
and traffic-carrying capacities. In the analyses, traffic congestion was considered to be present when
the traffic volume-to-capacity ratio exceeded that
attendant to a level-of-service C, or design capacity,
as defmed in the Highway Capacity Manual. Traffic
management actions were recommended for congested intersections with the objective of reaching
design capacity or level-of-service C. It must be
recognized that, prior to implementation, these
recommended actions will require final engineering
and desipn studies 'bv the implementing agencies,

Table 156
PERCENTAGE RIGHT AND LEFT TURNS AND PERCENTAGE TRUCKS AND BUSES I N 'THE
TRAFFIC STREAM DURING THE MORNING AND EVENING PEAK HOURS A T SIGNALIZED
INTERSECTIONS ALONG THE PROBLEM SEGMENT OF W. GOOD HOPE ROAD
Evening Peak Hour

Morning Peak Hour
Turns

Percent
Trucks
and
Buses

Turns

Percent
Trucks
and
Buses

Approach
Direction

Percent
Right

Percent
Left

W. Good Hope Road and
N . 76th Street
(STH 181)

Eastbound
Westbound
Northbound
Southbound

6
15
22
23

22
22
7
14

5
6
5
3

9
17
16
17

27
22
7
14

5
3
3
3

W. Good Hope Road and
N . 60th Street

Eastbound
Westbound
Northbound
Southbound

6
6
37
21

7
13
28
35

4
5
2
5

12
9
24
28

11
11
29
27

3
2
1
4

W. Good Hope Road and
N . 43rd Street

Eastbound
Westbound
Northbound
Southbound

9
4
17
14

8
14
34
12

4
6
3
2

15
7
17
23

13
9
27
16

3
2
1
2

W. Good Hope Road and
N . Teutonia Avenue

Eastbound
Westbound
Northbound
Southbound

27
8
14
2

5
18
31
35

4
3
15
3

15
20
18
13

8
11
27
30

4
2
1
3

Intersection

Percent
Right

Percent
Left

Source: Wisconsin Department of Transportationand SEWRPC.

and that these more detailed studies may in some
cases identify additional, better alternatives t o the
recommended actions or desirable modifications to
the recommended actions.
Existing Problems Along the 20 Arterial Street
Problem Segments: Of the 210 intersections
analyzed in the conduct of this studv. 63 were
found to exhibit traffic congestion on &e or more
of their approaches during the morning or evening
peak hours. As shown on Map 146, 30 intersections were found to exhibit traffic congestion on
one or more of their approaches during the morning peak hour; and, as shown on Map 147,57 intersections were shown to exhibit congestion on one
or more of their approaches during the evening
peak hour. Forty-two separate congested rightturn, left-turn, or through traffic movements were
identified on these approaches during the morning
peak hour, and 107 separate congested traffic
movements were identified on these approaches
during the evening peak hour. Six types of traffic
management actions were investigated and, as

warranted, recommended for abating the identified
congested movements found on these approaches:
1)the retirning of the existing traffic signal timing
plan so as to increase the green time and capacity
of a problem intersection approach, and abate its
congestion; 2) the addition of a separate signal
phase, such as an exclusive turn arrow, to provide
for increased traffic capacity on a problem intersection approach; 3) the modification of the traffic
signal cycle, the increase or decrease of the total
cycle length so as to increase the green time and
capacity allotted to a problem intersection
approach, or other signal modifications; 4) the
prohibition of on-street parking within 250 feet of
the near and far sides of an intersection approach
to provide for increased traffic capacity; 5) the
construction of new or additional through or
exclusive turn lanes to increase the capacity of the
congested intersection; and 6) the installation of
new traffic signals at an intersection where traffic
volumes warrant such an action. The installation of
pavement markings was also considered, usually in
conjunction with the creation of an exclusive turn

Table 157
SUMMARY OF ALTERNATIVE AND RECOMMENDED TRANSPORTATION
SYSTEMS MANAGEMENT ACTIONS TO ABATE THE TRAFFIC CONGESTION
PROBLEMS ON THE PROBLEM SEGMENT OF W. GOOD HOPE ROAD

Problem

W. Good Hope Road and
N. 76th Street

Congested west-to-southbound left-turn
movement (206 vehicles per hour at
level-of-serviceEl; congested eastbound through and right-turn movements 1902 and 75 vehicles per hour
at level-of-serviceD); and congested
east-to-northbound left-turn movement (278 vehicles per hour at levelof-service E) during the morning peak
hour. Congested westbound through
movement (944 vehicles per hour at
level-of-serviceD); congested west-tosouthbound left-turn movement
(343 vehicles per hour at level-ofservice El; congested east-to-northbound left-turn movement (319
vehicles per hour at level-of-service
E); congested northbound through
and right-turn movements (1,120 and
230 vehicles per hour at level-ofservice E); congested southbound
right-turn and through movements
(320 and 1,280 vehicles per hour at
level-ofse~ice€1; and congested
south-to-eastbound left-turn movement (257 vehicles per hour at
level-of-serviceE) during the evening
peak hour

Alternative
and Recommended
Transportation Systems
Management Actions
Recommended Action
Refer t o analysis of N. 76th Street
from W. Harwood Avenue t o
W. Bradley Road

Capital Cost of
Recommended
Action

Total Capital
Cost per
Intersection

Cost not included

Cost not included

Insufficient east-to-northbound leftturn-lane storage capacity during the
morning and evening peak hours

W. Good Hope Road and
N. Teutonia Avenue

Congested west-to-southbound left turn
during the evening peak hour (147
vehicles per hour at level-of-serviceEl;
and congested north-to-westbound
left turn during the evening peak hour
(305 vehicles per hour at level-ofservice E)

Recommended Actions
Change 75-secondcycle t o 65-second
cycle during the evening peak hour,
and reduce north- and southbound
leading green left-turn arrows from
10.5 t o 7.2 seconds, making necessary changes at other approaches

Insufficient south-toeastbound leftturn-lane storage capacity during the
morning peak hour

Add a 7.2-second west-to-southbound
lagging green left-turn arrow to traffic
signal sequence t o operate concurrently with westbound green phase,
and a 7.2-second north-to-eastbound
right-turn green arrow t o traffic signal
sequence t o operate concurrently
with west-to-southbound left-turn
green arrow
Reconstruct exclusive north-to-westbound left-turn lane t o double lane
Increase storage length of south-toeastbound left-turn lane from 130
t o 300 feet

Total

$34,000~

agecause the addition o f the new signal phases a t this intersection may require a new traffic controller, the c ~ i t acost
l of improvement o f this intersection may be
$12,000 more than that stated in this table-or the *proximate cost o f a new controller. Consequently, the total cost o f implementing all new recommended
improvements aldng W. Good Hope Road could be increasedb y $12,000.
Source: SEWRPC.

Table 158
RECOMMENDED TRAFFIC SIGNAL OPERATION ALONG 'THE PROBLEM SEGMENT OF W. GOOD HOPE ROAD
Phase

Intersection (time in seconds)
Morning

Evening

Morning

Westbound
Green. . . . . . .
Yellow . . . . . .
Red . . . . . . . .
Green RightTurn Arrow . .
Yellow RightTurn Arrow . .
Green LeftTurn Arrow . .
Yellow LeftTurn Arrow . .
Red Left-Turn
Indication . . .
Total cycleC

Green.
Yellow
Red . .

30.6
3.6
55.8

23.4
4.5
62.1

43.2a
3.6
7.2b

Evening

Morning
Northbound

Southbound

Northbound

Southbound

30.6
3.6
55.8

23.4
4.5
62.1

27.0
3.6
59.4

37.8
3.6
48.6

30.6
4.5
54.9

49.4
4.5
44.1

36.0~

--

--

39.6a

39.6a

46.8a

46.8a

3.6

--

--

3.6

3.6

3.6

3.6

--

7.2b

--

7.2b

10.8~

7.2b

10.8~

3.6

3.6

3.6

3.6

--

3.6

--

3.6

79.2

75.6

79.2

75.6

--

79.2

--

79.2

90.0

90.0

90.0

90.O

90.0

90.0

90.0

90.0

......
......
......

Total Cycle

Green.
Yellow
Red . .

Evening

Eastbound

......
......
......

Total cycleC

W. Good Hope Road

N. 60th Street

36.5
4.5
24.0

16.9
4.5
43.6

65.0

65 .O

W. Good Hope Road

N. 43rd Street

28.6
3.9
32.5

25.4
4.5
35.1

65.0

65.0

W. Good Hope Road

N. Teutonia Avenue

Morning

Green. . . . . . .
Yellow . . . . . .
Red . . . . . . . .
Green LeftTurn Arrow . .
Yellow LeftTurn Arrow . .
Green RightTurn Arrow . .
Yellow RightTurn Arrow . .
Red Right-Turn
Indication . . .

24.1
3.9
37.0

Total cycleC

Evening

Evening

Morning

Westbound

Eastbound

29.6
3.9
31.5

18.2
3.9
42.9
d

Northbound
16.9
3.9
44.2

16.9
3.9
44.2

7.2

--

3.9

--

--

--

--

7.2

--

--

--

--

3.9

--

--

--

--

--

33.2

--

65 .O

65.0

65.0

65.0

65.0

65.0

---

10.4~
3.2

7.2e

7.2e

3.2

3.2
f

b ~ c t u a t e dleading left-turn arrow.
'signal timing sequence on one or more approaches to this intersection is subject to change by pedestrian-actuated control.
d~aggingleft-turn arrow concurrent with through green phase.
e~eadingleft-turn arrow.
f~ight-turn
arrow concurrent with westbound green left-turn arrow.

458

16.9
3.9
44.2

--

a~ight-turnarrow concurrent with through green phase and then lagging.

Source: SEWRPC.
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As h o w n on this map, during the morning peek hour in 1980,
30 intersections ware found t o exhibit traffic congestion on one or
more of their approaches. All of these Intersections were located in
the Milwaukee County portion of the study area. As also shown on
this map, during the morning peak hour, 18 intemctions within the
study area were found t o exhibit problems relating t o turn-lane
Q
storage inadequacies or- inefficient signal timing plans. Of these
'Pxintersections, 15 were located in the Milwaukee County portion of
the study area. During the development of the short-range plan for
the arterial stpet and highway wstem of the study area, it was
found that problems on all but two of the 30 intersections exhibiting traffic congestion-the intsrnection of W. Appleton Avenue with
N. 60th Street and the interseetion of W. Lisbon Avenue with
W. North Avenueand that pmblemr on all but one of the 18 intw"
sections exhibiting noncongestion-relatedproblems-the intersection
of W. Hamuod evenue with N. 76th Street-could be abated
through relatively lowcost tranwonation wstems management
menmres. It was also determined that a turn-lane storage problem
Llt one congested jntemction-the i n t e r n t i o n of N. 76th Street
with W. Silver Spring Drive-could not be a h d through wch low.
mt measures.
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As shown on this map, during the evening peak hour in 1980.
57 intersections were found to exhibit traffic congestion on one or
more of their approaches. All but one of them intersections were
located in the Milwaukee Cwnty portion of the study area. As also
shown on this map, during the evening peak hour, 20 intersections
within the study area were fcund to exhibit problems relating to
turn-lane storage inadequacies or inefficient signal timing plans.
Of these intersections, 17 were located in the Milwaukee County
portion of the study area. During the development of the short% range plan for the arterial street and highway wstem of the study
area, it was found'that ploblems on all but two of the 57 intersections exhibiting traffic congestion-the intersection of W. Lisbon
Avenue with W. North Avenue and the intersection of STH 60
Washington Street) with STH 57 Wiimnsin Avenue)-and that
problems on all but one of the 20 intersections exhibiting nongestion-related problems-the intermction of W. Harwood
Avenue with N. 76th Streat--could be abated through relatively
lowcost transvortation systems management measures. It was also
determined that turn-lane storage problems at two congested
intersections-the intersection of N. 76th Street with W. Capitol
Drive and the intemction of N. 76th Street with W. Silver Spring
Drive-could not be abated through such lowcost measures.

lane, and recommended where necessary. Also, in
certain cases where the addition of a separate signal
phase was recommended, new traffic controllers
were also recommended for installation.
At certain of the 63 intersections shown to exhibit
congestion, problems of inadequate turn-lane storage capacity were found to exist in addition to
the congestion problems. Such additional turn-lane
storage problems were found to exist at nine congested intersections during the morning peak hour
and at 18 congested intersections during the evening peak hour. Two types of traffic management
actions were recommended to alleviate these storage problems: 1 ) the prohibition of on-street parking within 250 feet of the intersection to create an
exclusive turn lane or to provide for additional
capacity in an existing exclusive turn lane, or
2) the addition of an exclusive turn lane, or the
lengthening or widening of an existing exclusive
turn lane, to provide for increased storage capacity
in the turn lane.
In addition to the traffic management actions
recommended to solve the problems at each congested intersection along the 20 problem arterial
street segments, traffic management actions were
recommended to solve problems at other intersections along the problem arterial segments which,
while not exhibiting congestion problems, were
shown to have either inadequate storage capacity
in one or more of their exclusive turn lanes or an
inefficient signal timing plan, both of which had
the potential to affect efficient operation of the
intersection. As shown on Maps 146 and 147,
21 intersections were found to exhibit such problems; 18 of these 20 intersections were found to
exhibit such problems during the morning peak
hour, and 20 intersections were found to exhibit
such problems during the evening peak hour. Seven
of the 21 intersections were found to have vehicle
storage problems in an exclusive turn lane, and
1 4 were found to have inefficient signal timing
plans. Two types of actions were considered to
abate the storage-capacity problems at these intersections: 1 ) the prohibition of on-street parking
within 250 feet of the intersection to create an
exclusive turn lane or to provide for additional
capacity in an existing exclusive turn lane, and
2) the addition of an exclusive turn lane or the
lengthening or widening of an existing exclusive
turn lane to provide for increased storage capacity.
At each of the 1 4 intersections displaying an inefficient timing plan, one type of traffic management
action, the retiming of the existing signal timing
plan, was recommended to alleviate this problem.

Recommended Traffic Management Actions: Atotal
of 209 traffic management actions, at a total estimated capital cost-of between $1,637,000 and
$1,972,000 in 1980 dollars, are recommended for
the 84 intersections determined to have traffic
problems along the 20 problem arterial street segments. The capital cost is expressed as a range
because, for certain of the recommended actions,
additional right-of-way would have to be acquired,
and the precise right-of-way needs and costs cannot
be determined without more detailed engineering
studies. Right-of-way costs attendant to the recommended traffic management actions are estimated
to range between $190,000 and $410,000 depending upon the extent of additional land required at
six intersections where such additional rights-ofway have been determined necessary.
A total of 192 of the 209 traffic management
actions, having an estimated capital cost of between
$1,485,000 and $1,820,000 in 1980 dollars, are
recommended to abate the traffic congestion problems identified at 63 of the 210 intersections
studied. As already noted, of this total cost,
between $190,000 and $410,000 would be required
for additional right-of-way, the only new right-ofway recommended to be acquired under the shortrange plan. To abate traffic congestion and related
turn-lane storage problems at these 63 congested
intersections, it is recommended that the traffic
signal timing plans be retimed at 38 intersections;
that 55 new signal phases be added; that the total
traffic signal cycle be modified at five intersections; that on-street parking be prohibited on nine
intersection approaches during the morning peak
hour and on 23 approaches during the evening
peak hour; that pavement markings be installed
at five intersections; that new traffic signals be
installed at one intersection; and that new signal
heads be installed at one intersection. New roadway construction recommended at these 63 congested intersections includes the lengthening of
three single right-turn lanes and 1 0 single left-turn
lanes, the addition of five single right-turn lanes
and two single left-turn lanes, the lengthening of
one double left-turn lane, the addition of four
double left-turn lanes and one double right-turn
lane, and the expansion of 1 3 single left-turn lanes
to double left-turn lanes. Besides the implementation of these recommended traffic management
actions, it is recommended that 22 to 29 traffic
signal controllers be installed at these intersections in order to accommodate the recommended
changes in signal phasing.

The analyses indicated that implementation of the
192 recommended traffic management actions
would abate existing traffic congestion at all but
two of the 30 intersections in the study area that
are congested during the morning peak hour and all
but two of the 57 intersections that are congested
during the evening peak hour. As indicated on
Maps 146 and 147, the only congestion problems
that could not be abated during both the morning
and evening peak hours, are those at the intersection of W. Lisbon Avenue with W. North Avenue.
The traffic movements which would remain congested at this intersection are the southeast-bound
through movement and eastbound right-turn and
through movements during the morning peak hour,
and the northwest-bound through movement, eastbound right-turn and through movements, and
westbound right-turn and through movements
during the evening peak hour. An unconventional
traffic management action--the implementation of
a reversible lane-also was investigated as a low-cost
action to abate the traffic congestion problems at
the intersection of W. Lisbon Avenue and W. North
Avenue. This action would provide a third lane
of traffic in the peak-traffic-flow direction on
W. Lisbon Avenue between W. Appleton Avenue
and N. 46th Street and thus increase the trafficcarrying capacity of W. Lisbon Avenue during the
peak periods of traffic demand. Although this
action could be expected t o abate the traffic congestion at the intersection of W. Lisbon Avenue
and W. North Avenue, it was not recommended for
implementation-principally because of the potential safety, breakdown, and turn prohibition problems attendant to the single-lane operation in the
nonpeak direction during the peak period. The
other intersection at which a congestion problem
could not be abated during the morning peak hour
was the intersection of W. Appleton Avenue and
N. 60th Street. At this intersection, the south- to
southeastbound left-turn movement could not be
abated. The other intersection at which a congestion problem could not be abated during the evening peak hour was the intersection of STH 57 (Wisconsin Avenue) and STH 60 (Washington Street) in
the Village of Grafton. All traffic movements at
this intersection could not be abated during the
evening peak hour. It was also determined that all
but one of the related turn-lane storage capacity
problems during the morning peak hour, and all
but two of such storage problems during the
evening peak hour, could be abated-the only
storage problems not able to be abated being
associated with the southbound left-turn lane at

the intersection of N. 76th Street (STH 181) and
W. Silver Spring Drive during the morning and
evening peak hours, and with the eastbound leftturn lane at the intersection of N. 76th Street
(STH 181) and W. Capitol Drive during the evening
peak hour.
In addition to the actions recommended to solve
the congestion and storage problems at each
congested intersection, a total of 27 traffic management actions, at an estimated capital cost of
$152,200 in 1980 dollars, are recommended to be
implemented at those 21 intersections which, while
not exhibiting congestion, were shown either t o
have inadequate turn-lane storage capacity during
the morning and/or evening peak hours, or t o have
an inefficient signal timing plan. To alleviate the
inadequate storage problems at these intersections,
it was recommended that five single left-turn lanes
and two double left-turn lanes be lengthened, and
that on-street parking be prohibited on one intersection approach during the evening peak hour. To
remove the inefficiencies of the signal timing systems at these intersections, it was recommended
that the signal timing systems at all 1 4 intersections be retimed, that the signal systems at three of
the problem intersections be interconnected, and
that two signal phases be added. Through implementation of the above 27 traffic management
actions, it was determined that traffic problems
could be abated on all but one of the 20 intersections concerned-the intersection of N. 76th Street
(STH 181) with W. Harwood Avenue. At this intersection, the insufficient-storage-capacity problem
associated with the east-to-northbound left-turn
lane during the morning and evening peak hours
cannot be abated; it is believed, however, that the
storage problems at this intersection could be
abated with the opening of the new Harwood
Avenue bridge in Wauwatosa.
The analyses indicated that seven intersections
will require particularly heavy capital expenditure
in order to abate their existing traffic congestion
problems. These are the intersections of N. Mayfair Road (STH 100) with W. Blue Mound Road,
W. North Avenue, W. Burleigh Street, and W. Capitol Drive (STH 190); the intersection of N. 76th
Street (STH 181) with W. Good Hope Road; the
intersection of W. Cornell Street with N. Teutonia
Avenue; and the intersection of W. Milwaukee
Avenue with N. 68th Street. Improvements to
abate the existing congestion along N. Mayfair
Road were estimated to have a capital cost of

$62,000 at its intersection with W. Blue Mound
Road; $73,000, not including $80,000 for additional right-of-way, at its intersection with W. North
Avenue; $47,400, not including $15,000 for additional right-of-way, at its intersection with W. Burleigh Street; and $49,000, not including from
$50,000 t o $200,000 for additional right-of-way,
at its intersection with W. Capitol Drive (STH 190).
Improvements t o abate the existing congestion at
the intersection of N. 76th Street and W. Good
Hope Road were estimated t o have a capital cost
of $122,500, not including from $35,000 t o
$150,000 for additional right-of-way.
Improvements at the intersection of W. Cornell
Street and N. Teutonia Avenue were estimated t o
have a capital cost of $20,200, not including from
$15,000 to $80,000 for additional right-of-way.
Improvements to abate the existing congestion
at the intersection of W. Milwaukee Avenue and
N. 68th Street were estimated to have a capital
cost of $205,000, not including $35,000 for additional right-of-way. The total cost of implementing
the necessary improvements at these seven intersections, including right-of-way costs, would constitute over one-half of the total cost necessary to
implement all of the recommended actions on the
20 arterial street segments.

of N. 76th Street (STH 181). N. 76th Street was
the only arterial in the study area identified at
public informational meetings and advisory committee meetings to the study as having severe
problems between signalized intersections because
of median and driveway openings. Since this analysis of midblock problems was intended to serve
as a prototype analysis, it is recommended that
the levels and units of government identified in
Table 159 as having jurisdictional responsibility for
the remaining mediandivided portions of the
20 problem arterial segments consider preparing
traffic management plans similar to this prototype
for N. 76th Street. This traffic management plan
was prepared by the District 2 office of the Wisconsin Department of Transportation (WisDOT) as
part of a comprehensive study of the performance
of N. 76th Street within the State's jurisdictional
limits in Milwaukee County.

'*

In urban areas, traffic congestion and motor
vehicle accident problems are typically concentrated at signalized intersections along arterial
streets. However, congestion and accident problems can also occur between signalized intersections. Principally, these problems are located at
median openings along divided portions of arterial
streets, but they also can occur in areas of highvolume driveways, areas of high on-street parking
turnover, and areas of pedestrian crossings, and at
nonsignalized local street intersections. Table 159
identifies the median-divided portions of the
20 problem arterial street segments determined to
have traffic problems under the short-range plan
for the northwest side study area. Of these 76 miles
of arterial streets, about 41 miles, or 54 percent,
are median divided.

The limits of WisDOTYsproblem analysis of N. 76th
Street which are relevant to this northwest side
study are W. Grantosa Drive on the south and
W. Bradley Road on the north, a distance of
3.6 miles. These limits embrace the mediandivided
portion of the identified problem segment of
N. 76th Street within the study area. Hereafter, the
severe problems being experienced between signalized intersections along this portion of N. 76th
Street are referred to as midblock problems. This
segment of N. 76th Street is abutted primarily by
commercial and multiple-family residential land
uses which have driveway openings on N. 76th
Street. In addition, this segment has median openings between street intersections to serve those
land uses, at intersections with local streets for
land access, and prior to signalized street intersections for U-turns. Many of these median openings
are not treated with exclusive turn lanes. The
mediandivided portion of the problem segment
of N. 76th Street does extend 2.9 miles south of
W. Grantosa Drive to W. Center Street. However,
this portion of N. 76th Street does not experience
severe midblock problems as it is abutted primarily
by residential land uses which have limited driveway openings and generate low driveway volumes
on N. 76th Street. In addition, its median openings
are generally located either at street intersections
or prior to signalized street intersections, and are

As part of the development of the short-range plan
for the study area, a prototype traffic management
plan for the abatement of problems between signalized intersections has been prepared for a mediandivided portion of the identified problem segment

l8 See State Trunk Highway 181 -N. 76th StreetTransportation Systems Management Study Report,
prepared by the Wisconsin Department o f Transportation, District 2.

CONSIDERATION OF TRAFFIC PROBLEMS
BETWEEN SIGNALIZED INTERSECTIONS

Table 159
LIMITS AND JURISDICTION OF MEDIAN-DIVIDED PORTIONS
OF THE 20 IDENTIFIED PROBLEM ARTERIAL STREET SEGMENTS

Arterial Segment

Distance
(miles)

Jurisdiction

N. 76th Street (STH 181) from
W. Center Street to W. Bradley Road

6.5

State of Wisconsin from W. Grantosa Drive
t o W. Bradley Road; City of Milwaukee from
W. Center Street t o W. Grantosa Drive

W. Hampton Avenue from
N. 92nd Street to W. Green Bay Road (STH 57)

4.9

Milwaukee County/City of Milwaukee from
N. 92nd Street to N. 60th Street;
City of Milwaukee east of N. 60th Street

N. Sherman Boulevard from
W. Lisbon Avenue to W. Sllver Spring Drive

4.2

City of Milwaukee

W. Vliet Street from
N. 47th Street to N. 40th Street

0.4

City of Milwaukee

W. Fond du Lac Avenue (STH 145) from
N. 60th Street to N. 35th Street

2.2

City of Milwaukee

N. 27th Street from W. State Street to W. Lisbon Avenue;
and N. 27th Streetw. Cornell Street from
W. Glendale Avenue to N. Teutonia Avenue

0.9

City of Milwaukee

W. Silver Spring Drive from W. Appleton Avenue
(USH 41) to N. Teutonia Avenue

4.2

Milwaukee County/City of Milwaukee from
W. Appleton Avenue to N. 68th Street;
City of Milwaukee east of N. 68th Street

W. Lisbon Avenue from N. 30th Street to
W. Walnut Street; and W. Appleton Avenue (USH 41) from
N. 76th Street (STH 181) to W. Burle~ghStreet

1.9

City of Milwaukee

W. North Avenue from N. 124th Street to
W. Menornonee River Parkway

1.7

City of Wauwatosa

W. North Avenue from N. 9th Street to N. 7th Street

0.1

City of Milwaukee

W. Mayfair Road (STH 100) from the East-West
Freeway (IH 94) to W. Capitol Drive (STH 190)

2.3

State of Wisconsin

W. Capitol Drive (STH 190) from N. 76th Street
(STH 181) t o the North-South Freeway (IH 43)

4.3

City of Milwaukee

W. Wisconsin Avenue from
N. 35th Street to N. 16th Street

1.3

City of Milwaukee

W. Brown Deer Road (STH 100) from
N. 9lst Street t o N. 76th Street (STH 181)

0.9

State of Wisconsin

N. Good Hope Road from N. 76th Street
(STH 181 to N. Teutonia Avenue

2.4

Milwaukee County

N. 107th Street (STH 100) from N. Granville Road
to W. Brown Deer Road (STH 100)

0.2

State of Wisconsin

STH 57 from Oak Street to
7th Avenue in the Village of Grafton

0.4

State of Wisconsin

Source: SEWRPC.

generally treated with exclusive turn lanes. Also,
the posted speed limits along this portion of
N. 76th Street are lower than those on the mediandivided segment of N. 76th Street from W. Grantosa Drive to W. Bradley Road, which experiences
severe midblock problems, and the peak-hour and
average weekday traffic volumes are less than those
from W. Grantosa Drive to Bradley Road.
Methodology of Midblock Problem Analysis
In the preparation of a traffic management plan for
the abatement of midblock traffic problems within
the northwest side study area, it is recommended
that, as in the parts of WisDOT's analysis of N. 76th
Street which address midblock problems, the analysis of each mediandivided problem arterial street
segment consist of three steps: 1 ) data collection;
2) identification of problems; and 3) development
and recommendation of problem abatement actions.
This three-step procedure is summarized below.
Data Collection: The first step in the analysis of
the midblock traffic problems of an arterial street
segment is data collection. The following four types
of traffic data should be collected: arterial travel
time and delay; intersection stopped-time delay;
accident frequency at intersections, driveways, and
median openings; and traffic counts at intersections, driveways, and median openings.
The first of these data types, arterial travel time
and delay, provides a measure of the overall performance of the arterial during different time
periods throughout the day. It also identifies the
location and average length of time that vehicles
traveling along an arterial street segment experience stops and delays. Through this type of data,
the extent and severity of interference at median
openings or driveways can be determined, and can
be compared to such interference at signalized
intersections. Such travel time and delay data are
obtained by test vehicles driven along the arterial
street segment at the average speed of the traffic
stream. Elapsed travel times are recorded at predetermined control points and at the location of
each stopped delay along the problem segment.
This information should be obtained for each
direction of traffic flow during all weekday peak
travel periods and during at least one off-peak
period. Sufficient test vehicle runs must be made
for each time period so that representative data
are obtained. In the analysis of N. 76th Street,
between 23 and 29 test runs were made in the
northbound and southbound directions during
each time period. The analysis of this travel time

and delay data should include for each direction
of travel and each time period: I ) the overall average running speed (the average speed of the car
while moving-that is, not including any stops);
2) the overall average stopped-time delay at each
point where such delay was experienced; 3) the
total accumulated stopped-time delay for each
travel time run; 4) the total number of travel time
runs which were delayed at each point; and 5) the
percentage of all travel time runs which were
delayed at each point.
The second type of data collected in the arterial
street midblock analysis, intersection stopped-time
delay, measures the type of stopped time delay
experienced by vehicles negotiating intersection
approaches, the number of vehicles experiencing
such delay, and the length of time that those
vehicles are stopped at each intersection. This information is obtained manually by field personnel
recording information on stopped and left-turning
vehicles at intersections, and should be obtained
during peak hours. Stopped-time delay data need
be collected only at nonsignalized intersections for
midblock problem analysis, but collection of such
data at both signalized and nonsignalized intersections permits the extent and severity of interference at nonsignalized intersections to be compared
to that at signalized intersections. In this study of
N. 76th Street, stopped-time delay data were available for both signalized and nonsignalized intersections because the study was intended to address
the overall performance of N. 76th Street. The
stopped-time delay data gathered were used to
indicate for each direction of travel and each time
period: 1 ) the total amount of stopped-time delay
observed at each intersection (in vehicle hours);
2) the average delay observed for each vehicle
approaching the intersection on all approaches (in
seconds per approaching vehicle); 3) the total
amount of stopped-time delay observed at each
separate intersection approach (in vehicle hours);
and 4) as needed, the average delay and stoppedtime delay for through and right-turning vehicles
only and for left-turning vehicles only at each
intersection approach.
The third type of data collected in the arterial
street midblock analysis, accident frequency, indicates: 1 ) the number of accidents per year which
occurred at intersections; and 2) the number of
accidents which occurred annually along midblock
segments between intersections. Accident inforrnation of this type for each accident location along
the arterial segment is obtained from municipal

accident record systems, which provide detailed
information on the location and type of each
accident. It is recommended that this information
be obtained for at least a three-year time period to
provide a sound data base for the identification
and analysis of high accident locations and the
determination of predominant collision patterns at
those locations.
The fourth type of data collected in the arterial
street midblock analysis, traffic counts, measures
the average annual weekday traffic volume entering
the intersection approaches, and the average annual
weekday traffic volume traversing the arterial street
at midblock segments. These traffic count data are
considered together with the accident frequency
data to calculate accident rates for both intersections and midblock segments. These accident rates
are expressed as accidents per million vehicles
entering the intersection for nonsignalized intersections, and as accidents per million vehicle miles
traveled for midblock segments. Through this type
of data, the extent and severity of accident problems at nonsignalized intersections and median
openings and driveways can be determined. In this
analysis of N. 76th Street, these accident data were
compiled for signalized intersections as well.
Identification of Problems: The second step in the
analysis of the midblock traffic problems of an
arterial street segment is problem identification.
The purpose of this step is to utilize the compiled
midblock travel time and delay data, the intersection stopped-time delay data, and the accident frequency and rate data to identify midblock problem
areas and their relative severity.
Midblock segments which are experiencing travel
time and delay problems at median openings or
driveways are identified by examination of the
midblock travel time and delay summary tables.
This examination not only should illustrate which
midblock segments are experiencing the worst
delays, but also should illustrate the relative magnitude of that delay. It should be noted that, in this
analysis of N. 76th Street, no delays were experienced during any of the test vehicle runs at any
median openings or driveways. This is because
N. 76th Street operates with two through traffic
lanes and one parking lane in each direction of
traffic flow from W. Center Street to W. Bradley
Road. Even though there were numerous instances
of vehicles slowing at median openings or driveways
to negotiate turning movements, no test vehicles
had to stop, as through traffic performed lane-

change maneuvers in order to bypass the stopped
vehicles and thereby avoid any stopped-time delays.
Arterial segments which have only one through
lane and one parking lane, or two through lanes,
may, however, experience delays at median openings and driveways due to increased constraints on
lane-changing maneuverability.
Nonsignalized intersections which are experiencing
problems in terms of stopped-time delay are also
identified by examining stopped-time-delay summary tables. It should be noted, however, that it
was found in this analysis of N. 76th Street that
only slight delay was experienced at nonsignalized
intersections. The only significant delay at nonsignalized intersections along N. 76th Street was, as
expected, found to be experienced by traffic on
crossing streets that was required to stop before
entering N. 76th Street, and by left-turning traffic
from N. 76th Street to local streets. Through
traffic on N. 76th Street was not required to stop
at any nonsignalized intersection and, as a result,
total delay at nonsignalized intersections was much
less than that at signalized intersections.
Midblock segments and nonsignalized intersections
which are experiencing accident problems are identified by analyzing the collected accident data.
Because the proximity of a midblock segment to
a signalized intersection influences its accident
characteristics, midblock segments along the problem arterial street are separated into two groups:
those located one block or less from a signalized
intersection, and those located more than one
block from a signalized intersection. The mean
accident rates and frequencies are calculated for all
nonsignalized intersections and for each of the two
groups of midblock segments. Nonsignalized intersections and midblock segments are identified as
experiencing high accident rates and frequencies
when the accident rate or frequency is two or more
times greater than the group mean. At the same
time, they are identified as experiencing less severe
accident rate and frequency problems when the
accident rate or frequency is between one and
one-half and two times greater than the group
mean. Based on the problem identification process
described above, a summary table is then prepared
which categorizes each severe problem location
by problem type, and ranks each location by problem severity.
Development of Actions for Problem Abatement:
The third step in the analysis of the midblock problems of an arterial street segment is the develop-
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ment of actions for problem abatement. This step
first requires the preparation of detailed traffic
flow and collision diagrams for each midblock
problem area identified in the second step of the
analysis process. In order to prepare these diagrams,
manual traffic counts must be taken of all vehicular movements to and from driveways and median
openings within identified midblock problem segments, as well as of all vehicular movements at
each identified problem nonsignalized intersection.
In addition, three-year accident histories must be
collected of all collisions occurring at each problem
location. In this analysis of N. 76th Street, these
detailed traffic flow and collision diagrams were
prepared not only for those problem areas specifically identified in the second phase of the analysis,
but for each portion of the arterial segment located
adjacent to high commercial activity along N. 76th
Street as well. The detailed traffic flow and collision diagrams are then analyzed to identify alternative traffic management strategies for the
abatement of specific problems at these areas.
Based upon the prepared traffic volume and accident collision diagrams, alternative traffic management actions to abate the midblock problems are
developed. These problems may require various
median opening or driveway treatments, the prohibition of on-street parking, the installation of
new traffic signals at nonsignalized intersections,
o r a s recommended in one instance for N. 76th
Street--the removal of traffic signals at signalized
intersections. Although the types of traffic management actions to be considered at identified problem locations can vary widely and need to be
designed expressly to meet the needs of the individual problem location, certain types of alternative
traffic management treatments were considered in
this study of N. 76th Street. These treatments constitute a representative set of traffic management
actions which can be considered in analyses of midblock problems on the remainder of the arterial

'
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As a result o f the Wisconsin Department o f Transportation's Comprehensive Analysts o f N. 76th
Street, from which this midblock analysis is taken,
the removal o f traffic signals was recommended
at the intersection o f N. 76th Street and W. Acacia
Street. This recommendation is presented in the
section o f this chapter on traffic management
recommendations to abate problems at signalized intersections along the problem segment
of N. 76th Street from W. Harwood Avenue to
W. Bradley Road.

street segments under the northwest side study.
The alternative actions with the potential to reduce
vehicular delay and/or traffic accident problems at
midblock median openings or nonsignalized intersections are discussed below, along with their
attendant advantages and disadvantages.

1.One alternative traffic management action
involves the construction of an exclusive leftturn lane at the approach to the midblock
median opening or to the nonsignalized intersection. The lane must be of sufficient length
to accommodate left-turning vehicles. The
principal advantage of this alternative is that
a deceleration and refuge area would be provided for left-turning vehicles so that they
will not obstruct the through traffic lanes,
thereby reducing delays or lane-changing of
through traffic as well as the potential for
rear-end collisions. Depending on the volume
of traffic making left turns, a shorter leftturn taper with no storage may be sufficient
at the approach to the median opening to
provide refuge area for one or two vehicles.
There are no inherent disadvantages to this
alternative action.

2. A second alternative traffic management
action involves the limited widening of the
existing median opening. The advantages of
this alternative are that it may supply more
area for separating conflicting traffic movements through the opening and for some
storage of left-turning vehicles, thereby
reducing delays for through traffic and
reducing the potential for sideswipe and rearend collisions. Depending on site-specific
conditions, it may also improve the median
opening alignment with driveway entrances
or intersecting roadways, thereby reducing
potential wrong-way movements. The disadvantage of this alternative is that it may
result in driver confusion by creating a large,
undefined median opening area.
3. A third alternative traffic management
action involves the channelization of the
median opening in order to restrict the turning movements which can be made. This
alternative involves the channelization and
redirection of the median opening to create
one-way operation to facilitate only specific
movements through the opening. The advantages of this alternative are that some vehicle
movements through the median opening will

be separated or eliminated, thereby reducing
the potential for sideswipe or right-angle accidents. The disadvantages of this alternative
are that many of the traffic movements
which would have been negotiated at the
median opening will be diverted to the next
nearest median opening or intersection,
thereby increasing the U-turn movements
and accident potential and delay at that
opening, and possibly resulting in circuitous
access to some adjacent development.

4. A fourth alternative traffic management
action involves closing the existing median
opening. The advantage of this alternative is
that it totally eliminates all traffic conflicts,
thereby eliminating any vehicular delay and/
or traffic accident problems at the median
opening. The disadvantages of this alternative are, first, that traffic movements that
would have been negotiated at the median
opening would be diverted to the next
nearest median opening, thereby increasing
U-turn movements and the accident potential and delay at that median opening; and,
second, that circuitous access to adjacent
development may result.

5. A fifth alternative traffic management action
involves the creation of a new median opening. The advantages of this alternative are,
first, that it serves to reduce circuitous access
to adjacent development; and, second, that
U-turn movements at other adjacent problem median openings will be reduced,
thereby reducing the accident potential and
delay at those openings. The disadvantages
of this alternative are, first, that some problem traffic movements may simply be relocated; and, second, that an additional area
of traffic conflict with through traffic is
created. Generally, median openings should
be spaced at intervals of 500 feet or more to
avoid these disadvantages.
6. A sixth alternative traffic management
action involves the consolidation of existing
driveway entrances into a single entrance.
The advantages of this alternative are, first,
that it removes circuitous traffic flow from
the arterial street by routing it onto offstreet parking areas or frontage roadways;
second, that it concentrates vehicle conflicts
with through traffic at one location, and;
third, that it may reduce the potential for
wrong-way movements. Under this alterna-

tive, the consolidated driveway entrance
would align directly with a median opening,
which may require relocation or consolidation of the existing median openings as well.
The disadvantage of this alternative is that
circuitous access to adjacent development
may result.

7. A seventh alternative traffic management
action is the prohibition of on-street parking. The advantages of this action are, first,
that delays and rear-end collision problems
resulting from vehicles exiting the main
arterial to driveways and nonsignalized intersections could be abated by this action;
second, that it increases the capacity of the
roadway; third, that it eliminates traffic
stream conflicts resulting from vehicles entering and leaving curb parking spaces; fourth,
that transit vehicles are able to travel in the
curb lane without having to pull out into
the through lanes after making a curb stop;
fifth, that vehicles turning in and out of
driveways and nonsignalized intersections
are able to use the curb lane rather than
through lanes for acceleration and deceleration; and, sixth, that sight conditions and
visibility are improved for motorists and
pedestrians attempting to cross the arterial
street. The major disadvantage of this alternative is that direct vehicular access to abutting property may be reduced.
8. A final alternative traffic management action
is the installation of traffic signals. The
advantages of this alternative are that specific traffic conflicts are separated and
controlled, delays can be reduced for vehicles attempting to enter or cross a major
arterial facility, and pedestrian movements
can be more safely provided across the major
arterial street. The disadvantages of this
alternative are that total delays can be significantly increased and accidents can be
increased because of the installation of the
traffic signal. Consequently, established and
accepted minimum intersection traffic
volume warrants, under which the advantages of traffic signal installation outweigh
its disadvantages, should be followed in
traffic signal i n ~ t a l l a t i o n . ~ ~

20Manual on Uniform Traffic Control Devices,
U.S. Department o f Transportation, Federal Highway Administration, 1978.

In consideration of the alternative traffic management actions listed above, it must be recognized
that the list is not all-inclusive. Neither are the
actions listed above mutually exclusive, as they can
be used in combination with one another.
Midblock Problem Analysis of
N. 76th Street (STH 181) from
W. Grantosa rive to W. ~ r a d l Road
e~
The one mediandivided portion of the 20 identified problem arterial street segments in the northwest side study area examined for resolution of
existing problems between signalized intersections
was N. 76th Street (STH 181) from W. Grantosa
Drive to W. Bradley Road, a distance of 3.6 miles.
The analysis of these midblock problems was conducted by the District 2 Office of the Wisconsin
Department of Transportation, as part of a study
of the overall performance of N. 76th Street. The
purpose of this analysis was to collect traffic
data along the facility to aid in the identification
of congestion and accident problems at median
openings, driveway entrances, and signalized and
nonsignalized intersections; to determine the relative significance of these problem locations; and
to develop and recommend actions to abate
these problems. This section presents a summary
of the analysis of midblock problems along
N. 76th Street.
Data Collection and Midblock Problem Identification and Prioritization: Four t v ~ e sof data were
collected in this analysis of N. ?6th Street: travel
time and delay data, signalized and nonsignalized
intersection stopped-time delay data, accident frequency data, and traffic count data. This information was analyzed and, based on this analysis, existing midblock problems were identified and prioritized. The results of each of these analyses are
summarized below.
Travel Time and Delay Data: No stopped-time
delays were experienced by test vehicles at anv
midblock locations during
of the vehicle test
runs taken along N. 76th Street during either the
morning or evening peak periods, or during the
midday period. Numerous instances were found,
however, of vehicles stopped at median openings
and driveways waiting to negotiate turning maneuvers. These vehicles served to force through traffic
on N. 76th Street into lane-change maneuvers to
avoid travel time delays. Also, as indicated previously, the travel speed data collected did not
identify any problems at midblock locations.

any

Nonsignalized Intersection Stopped-Time Delay

D
m i z e d intersections along N.-76th Street occurred on crossing street approaches to N. 76th Street
and in conjunction with left turns from N. 76th
Street to the intersecting roadways. No stoppedtime delays were recorded for through traffic at
nonsignalized intersections along N. 76th Street,
since that traffic was not required to stop in any
case. Stopped-time delay data for two nonsignalized intersections along N. 76th Street-W. Green
Tree Road and W. Calumet Road--are shown in
Figures 54 and 55. These two intersections
exhibited the highest incidence of stopped-time
delay along N. 76th Street, and the stopped-time
delay data for these two intersections are representative of such data collected for the nonsignalized
intersections along this segment of N. 76th Street.
The data in Figure 54 indicate the total intersection delay, expressed in vehicle hours, during the
morning peak period and two-hour evening peak
period for each of the two intersections, and the
average delay per approaching vehicle, expressed
in seconds per approach vehicle, during the morning and evening peak periods for each of the two
intersections. Figure 55 shows the total intersection delay, expressed in vehicle hours, for each
approach to the two intersections during each of
the three peak hours. For purposes of comparison,
these data elements are also indicated for each time
period for the signalized intersection of W. Good
Hope Road and W. Bradley Road with N. 76th
Street. As seen by this comparison, the amount of
stopped-time delay data experienced at these two
nonsignalized intersections along N. 76th Street
was relatively insignificant, ranging from 0.2 hour
to 1.1 vehicle hours of delay during the morning
peak hour and from 0.3 to 0.9 vehicle hour of
delay during the evening peak hours.
A
W
Accident frequencies for nonsignalized intersections along N.- 76th Street are shbwn in Figure 56.
As indicated in this figure, four nonsignalized intersections-W. Carmen Avenue, W. Bobolink Avenue,
W. Green Tree Road, and W. Denver Avenue--were
identified as having the most severe accident frequency problems, with averages of between 6 and
10 accidents per year; and one nonsignalized intersection-W. Sheridan Avenue-was identified as
having moderately severe accident frequency problems, with an average of about five accidents per
year. Accident frequencies are shown in Figure 57
for midblock segments along N. 76th Street accord-

Figure 54
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Source: Wisconsin Department of Transportation.
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Figure 55
INTERSECTION DELAY PER APPROACH AND DIRECTIONAL MOVEMENTS I N VEHICLE
HOURS FOR TWO NONSIGNALIZED INTERSECTIONS ALONG N. 76TH STREET AND THE
INTERSECTIONS OF N. 76TH STREET WITH W. GOOD HOPE ROAD AND W. BRADLEY ROAD
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Figure 57

AVERAGE ANNUAL INTERSECTION
ACCIDENT FREQUENCY FOR N. 76TH
STREET FROM W. GRANTOSA DRIVE
TOW. BRADLEY ROAD: 1978-1980

AVERAGE ANNUAL MIDBLOCK
ACCIDENT FREQUENCY FOR N. 76TH
STREET FROM W. GRANTOSA DRIVE
TOW. BRADLEY ROAD: 1978-1980
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ing to whether they are adjacent or not adjacent to
signalized intersections. As shown in this figure, the
midblock segments not located adjacent to signalized intersections that were identified as having the
most severe accident frequency problems were
located at the N. 6100, N. 6200, N. 6900, N. 7000,
N. 7300, N. 7400, and N. 7500 blocks of N. 76th
Street, with averages of 45,70,92,45,46,62, and
44 accidents per mile per year, respectively; and
the midblock segments located adjacent to signalized intersections that were identified as having the
most severe accident frequency problems were
located at the N. 7100, N. 7200, and N. 7900
blocks of N. 76th Street, with averages of 353,
236, and 167 accidents per mile per year, respectively. Midblock segments not located adjacent
to signalized intersections that were identified as
having accident frequency problems of moderate
severity were those segments of N. 76th Street at
the N. 5700, N. 5800, N. 6800, and N. 7600
blocks, which had averages of 33, 39, 42, and 38
accidents per mile per year, respectively.

intersections identified as having the most severe
accident rates were W. Green Tree Road, W. Carmen Avenue, and W. Bobolink Avenue, which had
average accident rates of 0.8, 0.6, and 0.6 accident
per million vehicles entering the intersection,
respectively. Two nonsignalized intersections were
identified as having moderately severe accident
rates: W. Sheridan Avenue and W. Denver Street,
both of which had average accident rates of about
0.5 accident per million vehicles entering the intersection. The results of the midblock accident rate
analysis of N. 76th Street are shown in Figure 59
for midblock segments not adjacent and adjacent
to signalized intersections. As seen in this figure,
midblock segments located adjacent to signalized
intersections identified as having the worst problems in terms of accident rate were located at the
N. 7100, N. 7200, and N. 7900 blocks of N. 76th
Street, and had accident rates of about 29,19, and
1 5 accidents per million vehicle miles traveled,
respectively. Midblock segments not located adjacent to a signalized intersection identified as having
the worst problems in terms of accident rate were
located at the N. 6200 and N. 6900 blocks of
N. 76th Street, and had accident rates of 6.5 and
7.5 accidents per million vehicle miles traveled,

The results of the intersection accident rate analysis of N. 76th Street are shown in Figure 58. As
indicated in this figure, the three nonsignalized

Figure 58

Figure 59
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respectively. Only one midblock segment which
was not located adjacent to a signalized intersection-the N. 7400 block of N. 76th Street-was
identified as having problems of moderate severity
in terms of accident rate, and it had an accident
rate of about 5.0 accidents per million vehicle
miles traveled.
Table 160 provides a summary of the problems
identified at nonsignalized intersections and midblock locations along N. 76th Street using each of
the four types of data collected, and prioritizes
each of these locations according to their relative
problem severity. As shown in this table, of the
nonsignalized intersections located along N. 76th
Street between W. Grantosa Drive and W. Bradley
Road, W. Green Tree Road displayed the most
severe problems in terms of the three types of data
which were found to be relevant to the analysisnonsignalized intersection stopped-time delay
(measured in total vehicle hours of delay), accident
frequency (measured in accidents per year), and
accident rate (measured in accidents per million
vehicle miles entering the intersection). Four
nonsignalized intersections-W. Carmen Avenue,
W. Bobolink Avenue, W. Denver Avenue, and
W. Calumet Avenue-were found to have severe
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problems in terms of one or two of these three
types of data. Three midblock segments along
N. 76th Street located adjacent to a signalized
intersection-the N. 7100 and N. 7200 blocks
immediately north and south of W. Good Hope
Road, and the N. 7900 block located immediately
south of W. Bradley Road-were found to have
severe problems in terms of both accident frequency and accident rate. Finally, three midblock
segments along N. 76th Street not located adjacent
to a signalized intersection-in order of problem
severity, the N. 6900 block between W. Green Tree
Road and W. Good Hope Road, the N. 6200 block
between W. Florist Avenue and W. Mill Road, and
the N. 7400 block between W. Good Hope Road
and W. Calumet Road-were found to have severe
problems in terms of both accident frequency and
accident rate; and three other midblock segments
along N. 76th Street not located adjacent to a signalized intersection were found to have severe
accident frequency problems only, as shown in
Table 160.
Development of Actions to Abate Identified Problems: Based on traffic movement and accident
collision diagrams prepared for each problem
location and for all stretches of N. 76th Street

Table 160
SUMMARY OF PROBLEMS IDENTIFIED A T NONSIGNALIZED INTERSECTIONS AND MIDBLOCK LOCATIONS
DURING THE ANALYSIS OF N. 76TH STREET FROM W. GRANTOSA DRIVE TOW. BRADLEY ROAD
Problem Locations (in order of problem severity) Identified in Terms of:
Arterial
Travel and
Delay Data

No
Problems

Observed NonsignalizedIntersection
Stopped-Time Delay Data
(total vehicle hours of delay1

Morning
Peak

Evening
Peak

1. W. Green Tree Road
11.11
2. W. Calumet Road
10.2)

1. W. Green Tree Road
(0.94.91
2. W. Calumet Road
(0.64.31

Compiled Average Annual Accident Frequency Data
laccidenn per year)

Nonrignalized
Intersection
laccidentr per year)
1. W. Green Tree Road
19.7)
2. W. Carmen Avenue
17.31
3. W. Boboiink Drive
17.01
4. W. Denver Avenue
16.7)
5. W. Sherman Avenue
(4.71

Midbloek Segment
Not Adjacent to
a Signalized
Intersection
laccidsntr per
mile per year1
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.

N. 6900 191.7)
N. 6200 (75.01

N. 7400 (61.51
N. 7300 (46.21
N. 6100 (44.41
N. 7000 (44.41
N. 75W(43.6)
N. 6800 (41.71
N. 5800 (38.51
N. 7600 138.11
N.57W (33.31

Compiled Average Annual Accident Rate Data

Midblock Segment
Adjacent to
a Signalized
Intersection
laccidents per
mile per year)

Nonrignalized
Intersection
(accidents
per million
vehicles entering
intewctionl

1. N. 7100 1352.81
2. N. 7200 1236.11
3. N. 7900 (166.71

1. W. Green Tree R o d
10.791
2. W. Carmen Avenue
10.601
3. W. Bobolink Drive
10.591
4. W. Denver Avenue
10.54)
5. W. Sheridan Avenue
10.46)

Midbloek Segment
Not Adjacent t o
a Signalized
lnterrection
laceidentr
per million
vehicle miles1

Midblack Segment
Adjacent to
a Signalized
Intersection
(accidents
per million
vehicle miles)

1. N. 6900 (7.51

1. N. 7100 (28.81
2. N. 72W (19.41
3. N. 7900 115.11

2. N. 6200 (6.51
3. N. 74W (5.101

Source: Wisconsin Department of Tranrportation.

adjacent to commercial land uses, it was determined that, with the exception of the segment of
N. 76th Street adjacent to its intersection with
W. Good Hope Road, most of the safety and operational problems at median openings and nonsignalized intersections along this stretch of
N. 76th Street could be resolved through the
provision of exclusive left-turn lanes and on-street
parking prohibition.
The safety problems were determined to consist of
rear-end or sideswipe collisions which occurred as
vehicles slowed to negotiate right, left, and U-turns
at median openings, driveway openings, and nonsignalized intersections. The left-turn and U-turn
conflicts could be relieved by the provision of
exclusive left-turn lanes within the median area,
which would provide a deceleration and refuge area
for left- and U-turning vehicles so that they would
not obstruct the through traffic lanes on N. 76th
Street. Right-turn problems from vehicles exiting
N. 76th Street to driveways and to nonsignalized
intersections, as well as problems from vehicles
exiting driveways and nonsignalized intersections
onto N. 76th Street, could be abated by the
restriction of on-street parking at these problem
areas. Consequently, a number of exclusive leftturn lanes within the existing median were recommended for construction, and on-street parking
was recommended to be prohibited along the
entire length of N. 76th Street from W. Grantosa
Drive to W. Bradley Road, as shown in Table 161.
The priority of these new left-turn lanes was deter-

mined based upon the severity of the delay and
accident problems at each midblock problem
location and nonsignalized intersection, as presented in Table 160.
In addition, at the nonsignalized intersection that
was identified as having the most severe problems,
W. Green Tree Road, the installation of traffic signals was recommended at an estimated capital cost
of $30,000 in 1980 dollars. The estimated capital
cost of the parking restrictions is $8,600 and of the
left-turn lanes is $254,000. The estimated capital
cost of the lanes with high priority is $100,000, of
the lanes with medium priority is $99,000, and of
the lanes with low priority is $55,000.
That segment of N. 76th Street located immediately north and south of W. Good Hope Road
was identified as having the worst problems in
terms of both stopped-time delay and accident
frequency and rate, and as requiring more than
parking restrictions and turn lanes to resolve its
problems. Traffic volumes along N. 76th Street
were found to be highest in the area of the intersection of W. Good Hope Road with N. 76th
Street, and the abutting commercial development
was found to generate the most traffic. Figures 60
through 63 provide detailed information about the
traffic flow and accident characteristics of this area
for the three-year period 1978 through 1980. The
numerous rear-end collision and turning-movement
accidents at the median openings along this segment are evident in these figures.

,

Table 161
RECOMMENDATION AND PRIORITIZATION OF LEFT-TURN LANE CONSTRUCTION
ALONG N. 76TH STREET FROM W. GRANTOSA DRIVE TOW. BRADLEY ROAD
Direction
Location
High Priority
First Median Opening South of Good Hope Road
(to Manning's Restaurant and Arthur Treacher's
Fish and Chips Restaurant-7100 North) . . . . . .
Second Median Opening North of Good Hope Road
(Good Hope Plaza-North Drive-7200 North). . . .
First Median Opening North of Good Hope Road
(Good Hope PlazaSouth Drive-7200 North). . . .

Northbound

Southbound

............

X

--

............

--

X

............

X

X

X
X

X
X

X

--

--

X

---

X
X

--

X

X
X

--

Medium Priority
Carmen Avenue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Thurston Circle. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Second Median Opening North of Good Hope Road
(Good Hope Plaza-North Drive-7200 North). . . . . . . . . . . . . . . .
First Median Opening North of Clinton Avenue
(between W. Good Hope Road and W. Calumet Road)
(Northtown Cinema-7400 North) . . . . . . . . . . . . . . . . . . . . . .
Second Median Opening North of Calumet Road
(Phil Tolkan Pontiac-7600 North). . . . . . . . . . . . . . . . . . . . . .
Denver Avenue. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Clinton Avenue
(first nonsignalized intersection north of W. Good Hope Road) . . . . .
Low Priority
Frontage Road Northbound Opening at 7800 North
(median opening on south end of frontage road). . . . . . . . . . . . . .
Median Opening North of Denver Avenue (7200 North) . . . . . . . . . .
Villard Avenue. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Medford Avenue. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Grantosa Drive. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

----

Future
Frontage Road Southbound Opening at 7800 North

--

............

-X
X
X

X

Source: Wisconsin Department o f Transportation.

Figure 60 shows the traffic volumes at driveway
and median openings along the segment of N. 76th
Street south of W. Good Hope Road. The major
traffic generator along the west side of this segment
of N. 76th Street is Manning's Restaurant. Traffic
generators on the east side of this segment of
N. 76th Street include the K-Mart Shopping Center,
Ponderosa Restaurant, and Arthur Treacher's Fish
and Chips Restaurant. As shown in Figure 61,
a concentration of rear-end collision and turning
movement accidents occurs at the first median
opening south of W. Good Hope Road on N. 76th
Street. Manning's Restaurant, located on the west
side of N. 76th Street, is the major traffic generator affecting this median opening. The accidents at

the median opening are a result of movements in
and out of the driveways on both sides of N. 76th
Street at the median opening.
The alternative traffic management actions considered to treat this problem median opening are
shown in Figure 64, along with a summary of the
advantages and disadvantages of each. The recommended action, Alternative 3, calls for an exclusive
northbound left-turn lane at the problem median
opening in order to provide refuge for vehicles
accessing the restaurant from the south. In addition, Alternative 3 would eliminate the major
conflict at the median opening by prohibiting left
turns from the restaurant driveway through the

Figure 60
DETAILED TRAFFIC MOVEMENTS AT DRIVEWAYS AND MEDIAN OPENINGS ALONG
N. 76TH STREET IMMEDIATELY SOUTH OF ITS INTERSECTION WITH W. GOOD HOPE ROAD
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Figure 62
DETAILED TRAFFIC MOVEMENTS AT DRIVEWAYS AND MEDIAN OPENINGS ALOPIG
N. 76TH STREET IMMEDIATELY NORTH OF ITS INTERSECTIONWITH W. 6 0 0 D HOPE ROAD
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Source: Wisconsin Department of Transportation.

Figure 63
DETAILED COLLISION DIAGRAM FOR THAT SEGMENT OF N. 76TH STREET
IMMEDIATELY NORTH OF ITS INTERSECTION WITH W. GOOD HOPE ROAD

Figure 63 (continued)
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Figure 64
ALTERNATIVE TRAFFIC MANAGEMENT ACTIONS TO ABATE TRAFFIC PROBLEMS AT MEDIAN OPENINGS A N 0
DRIVEWAYS ALONG N. 76TH STREET IMMEDIATELY SOUTH OF ITS INTERSECTION WITH W. GOOD HOPE ROAD
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median opening to northbound N. 76th Street.
Alternative 3 would, however, likely cause some
traffic to exit Manning's Restaurant to northbound
N. 76th Street at the next median opening south
of the intersection of W. Good Hope Road and
N. 76th Street, resulting in circuity of travel. Nevertheless, using this median opening would be safer
than using the problem median opening because
this median opening would be expected to have
fewer potential traffic conflicts, a limited number
of other turns would be made there, and it would
be further removed from the intersection of
N. 76th Street with Good Hope Road. Alternative 3 may also cause some traffic exiting Manning's Restaurant to northbound N. 76th Street to
use an existing driveway to W. Good Hope Road,
and then to turn left to northbound N. 76th Street
with no indirection. The capital cost of Alternative 3 is estimated at $36,000.
Figure 62 shows traffic volumes at driveways and
median openings along N. 76th Street north of
W. Good Hope Road. The major traffic movements
along this segment are generally on the east side of
N. 76th Street to and from the Good Hope Plaza
Shopping Center and, to a lesser extent, to and
from the First Wisconsin National Bank, the AVCO
Financial Corporation, and Arby's Restaurant. On
the west side of N. 76th Street there are fewer
traffic movements, mainly occurring to and from
Nino's and Bally's Tomfollery Restaurants. As
shown in Figure 62, a concentration of rearend
accidents occurs as a result of northbound traffic
making right turns into the shopping center. In
addition, there is a concentration of accidents as
a result of north- and southbound traffic making
left-turn and U-turn movements through the first
and second median openings north of W. Good
Hope Road.
Figure 65 shows two alternative traffic management actions to abate the conflicts at these problem median openings, along with a summary of
their advantages and disadvantages. The recommended action, Alternative 2, would provide for
left-turn lanes on both sides of the second median
opening north of W. Good Hope Road in order to
provide refuge areas for vehicles using this median
opening from the north and south. Also, this alternative would provide for the relocation of the first
median opening north of W. Good Hope Road
slightly to the north. This new median opening
would align with new driveway entrances on each
side of N. 76th Street, requiring an existing driveway entrance to the Good Hope Plaza Shopping

Center on the east side of N. 76th Street to be
relocated slightly to the south, and a new consolidated driveway entrance on the west side of
N. 76th Street to be constructed on a common
property line to serve both Bally's Tomfollery and
Nino's Restaurants. Left-turn lanes would also be
provided on each side of this new median opening.
Besides providing necessary storage area for
vehicles accessing the Good Hope Plaza Shopping
Center, this alternative would eliminate much of
the circuitous traffic movements along this segment, as median openings would better align with
driveway openings. The estimated capital cost of
this alternative is $75,000.
SPECIAL SHORT-RANGE TRANSPORTATION
SYSTEMS MANAGEMENT ACTIONS:
RESOLUTION OF FREEWAY "STUB ENDS"
Two particularly important elements of the shortrange transportation system plan for the northwestern quadrant of the Milwaukee area are the
proposals for the integration of the "stub ends" of
two freeways into the existing surface arterial
street system. The "stub ends" concerned are those
of the Park Freeway-West and Park Freeway spur
at the uncompleted Hillside Interchange on the
North-South Freeway (IH 43), and those of the
Stadium Freeway-North at W. Lloyd Street. These
"stub ends" exist because two proposed freewaysthe Park Freeway-WestIPark Spur and the Stadium
Freeway-North "gap closure" were removed from
the adopted long-range regional transportation
system plan in 1978.
HILLSIDE INTERCHANGE
AND SPUR "STUB ENDS"
As originally proposed, the Hillside Interchange
and spur, as shown on Map 148, would have provided the connections between the Park FreewayEast and the Park Freeway-West, between the Park
Freeway-East and the North-South Freeway (IH 43),
and between the Park Freeway-West and the NorthSouth Freeway. As a result of the removal of the
Park Freeway-West and Park Freeway spur from
the regional and, subsequently, state and local
transportation system plans, the Hillside Interchange and spur was left with seven "stub ends."
Four "stub ends" are at the Hillside Interchange
proper: 1 ) the north- to northwest-bound ramp
from the North-South Freeway (IH 43) to the no
longer-recommended Park Freeway-West; 2) the
southeast- to southbound ramp from the no longer-

ALTERNATIVE TRAFFIC MANAGEMENT ACTIONS TO ABATE TRAFFIC
PROBLEMS AT MEDIAN OPENINGS AND DRIVEWAYS ALONG N. 76TH STREET
IMMEDIATELY NORTH OF ITS INTERSECTION WITH W. GOOD HOPE ROAD
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Map 148
THE HILLSIDE INTERCHANGE ANDPARK FREEWAY-WEST AND
PARK FREEWAY SPUR AS ORIGINALLY PROPOSED SHOWING "STUB ENDS"

As shown on this map, as originally proposed, the Hillside Interchange and opur was t o ham provided the connections between the Park
Freeways-East and West and the North-South Freeway (IH 43). As a result of the removal of the Park Freeway-West and Park Freeway spur
from the regional and, wbsequently, the state and local transportation system plans, the Hillside Interchange and spur were left with seven
"stub ends."

Source: SEWRPC.

recommended Park Freeway-West to the NorthSouth Freeway; 3) the west- to northwest-bound
through lanes from the Park Freeway-East to the
no longer-recommended Park Freeway-West; and
4) the east- to southeast-bound through lanes from
the no longer-recommended Park Freeway-West to
the Park FreewayEast. As shown on Map 148,
approximately 17.5 acres of land were cleared
to accommodate the connections to these four
"stub ends."

Average weekday traffic volumes in 1979 in the
vicinity of the Hillside Interchange were approximately 9,000 vehicles on W. Fond du Lac Avenue
in the vicinity of N. 14th Street, approximately
13,500 vehicles on W. Walnut Street east of N. 12th
Street, approximately 7,500 vehicles on W. Walnut
Street east of N. 20th Street, and approximately
109,000 vehicles on the North-South Freeway
(IH 43) north of the Hillside Interchange.

,

.s.'

Figure 66
ALTERNATIVE NO. 1 FOR THE HILLSIDE INTERCHANGE "STUB E N D CONNECTION
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Alternative Plans for Completion
of the Hillside Interchange
Five alternative plans for the integration of the
Hillside Interchange "stub end" into the surface
arterial street system were prepared under the
study by the Wisconsin Department of Transportation, District 2 staff. Each of the alternative plans
provided access from W. Fond du Lac Avenue and
W. Walnut Street to the southbound lanes of the
North-South Freeway (IH 43) and the eastbound
lanes of the Park Freeway-East, and from the northbound lanes of the NorthSouth Freeway and westbound lanes of the Park Freeway-East to W. Fond
du Lac Avenue and W. Walnut Street. Two of the
alternative plans met desirable freeway design
standards and would result in little traffic congestion at the connection; however, these plans were
costly, and their development would require the
acquisition of additional right-of-way. Another two
alternatives were of lower cost and involved little
or no disruption, but did not meet desirable design
standards and were expected to result in some traffic congestion at the connection. The fifth alternative, which was recommended by the Commission
staff and adopted by the study Advisory Committee on January 30, 1980, was a modification of
one of the two lower cost alternatives. This modified alternative met desirable design standards at
a minimum cost and required no new right-of-way,
but could be expected to involve some traffic congestion. A description of each of the five alternative
designs developed by the Wisconsin Department of
Transportation, along with the estimated costs,
traffic volumes, and disruption, is presented below.

Alternative Plan 1: The f i s t alternative plan considered for completion of the Hillside Interchange,
one of the two higher cost alternatives, is shown
in Figure 66. Under this alternative plan, freeway
on-ramps would be provided from W. Fond du Lac
Avenue at about N. 15th Street and from W. Walnut Street at about N. 13th Street to the southbound lanes of the North-South Freeway (IH 43)
and to the eastbound lanes of the Park FreewayEast. Off-ramps would be provided from the northbound lanes of the North-South Freeway and from
the westbound lanes of the Park Freeway-East to
W. Fond du Lac Avenue at about N. 14th Street
and to W. Walnut Street at about N. 15th Street.
W. Fond du Lac Avenue would be extended
northwest-bound from W. Walnut Street at N. 12th
Lane to N. 15th Street and southeast-bound from
N. 15th Street to the intersection of N. 13th Street
and W. Cherry Street. W. Walnut Street would have
no street intersections between N. 15th Street and
N. 12th Street. All of the new ramps would have
grades of less than 4 percent, the desired design
standard for such ramps.
Four structures would be required to provide the
necessary grade separation of traffic movements.
One structure would be required on N. 12th Street
over the new freeway on- and off-ramps in the
vicinity of W. Galena Street. Two more would be
required on W. Walnut Street at N. 13th Street and
N. 14th Street. Another would be required for the
freeway off-ramp from W. Walnut Street over the
freeway on-ramp from W. Fond du Lac Avenue.

Table 162
IMPACTS OF THE IMPLEMENTATION OF THE ALTERNATIVE AND
RECOMMENDED DESIGNS FOR COMPLETION OF THE HILLSIDE INTERCHANGE

Hillside Interchange Design Alternatives
Adopted

Cost
Right-of-way . . . . . . . . . . . . . . .
Construction . . . . . . . . . . . . . . .
Engineering and Contingencies. . . . .
Total costa ( i n 1980 dollars)
Right-of-way Taken (acres)
New Right-of-way Required . .
Existing Right-of-way N o t Used
Total Right-of-way Required.

....
....

.....

Structures Displaced
Residential . . . .
Commercial. . . .
Other . . . . . . .

............
............

............

3

2

1

Impact Variable

--

4

5

$1,500,000
5,300,000
800,000

$ 320,000

1,600,000
200,000

3,000,000
500.000

6,600,000
1,000,000

-3,020,000
500.000

$7,600,000

$2.120,000

$3,500,000

$8,060,000

$3,520,000

5.3
5.6
17.2

35
6
--

0.3
12.8
5.0

-2

--

$

--

$ 460,000

$

--

10.3
7.2

3.4
3.7
17.2

10.3
7.2

----

2
2
1

----

a ~ o e not
s include utility costs.

I
Source: Wisconsin Department of Transportation and SEWRPC.

During peak travel hours in the plan design year
2000, the new freeway off-ramp to the surface
street system could be expected to operate at
level-of-service C, but the combined freeway
on-ramp from W. Fond du Lac Avenue and
W. Walnut Street would operate at level-of-service
D. All surface arterial street intersections in the
vicinity of the completed interchange could be
expected to operate at level-of-service C.

)
I

As shown in Table 162, the total cost of this
alternative "stub end" connection is estimated at
$7,600,000, expressed in 1980 dollars, of which
$1,500,000 would be required for the acquisition
of additional right-of-way. About 5.3 acres of new
right-of-way would be required under this alternative, and about 5.6 acres of existing right-of-way
would not be used. In total, this connection would
require about 17.2 acres of right-of-way. The connection would require the displacement of 35 residential and six commercial structures.
Alternative Plan 2: The second alternative plan
considered for the completion of the Hillside
Interchange is shown in Figure 67, and is one of
the two lower cost alternatives. This alternative

would provide for connections between the intersection of W. Fond du Lac Avenue, W. Walnut
Street, and N. 12th Street, relocated about onehalf block westerly, and ramps to and from the
Park Freeway-East; and northbound from, and
southbound to, the North-South Freeway. Under
this alternative plan, N. 12th Street would operate
one way northbound.
No new grade-separation structures would be
required under this alternative. However, because
of the relatively short length of the ramps under
this alternative plan, a 7 percent grade would be
necessary on the freeway on- and off-ramps in
order to negotiate the incline from the "stub ends"
to the arterial street system. This grade exceeds the
desirable design standard for freeway ramp grades,
and could affect the safe and efficient operation
of the ramps, particularly during severe winter
weather. The ramps would, however, meet minimum acceptable freeway design standards. The
steep grade of the off-ramp to the signalized intersection of W. Fond du Lac Avenue, W. Walnut
Street, and N. 12th Street could also affect the safe
and efficient operation of the intersection during
severe winter weather.

Figure 67
ALTERNATIVE NO. 2 FOR THE HILLSIDE INTERCHANGE "STUB E N D CONNECTION
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Source: Wisconsin Department of Transportation.

Because of its short length, steep grade, and termination the signalized intersection, the freeway offramp approaching the five-legged intersection of
W. Fond du Lac Avenue, W. Walnut Street, and
N. 12th Street may be expected to operate at levelof-service E during the evening peak travel hour
in the plan design year 2000. The surface street
approaches to the five-legged intersection may be
expected to operate at level-of-service D during the
morning peak travel hour and at level-of-service E
during the evening peak travel hour.
The total cost of this plan is estimated at
$2,120,000, expressed in 1980 dollars, of which
$320,000 would be required for the acquisition
of additional right-of-way. About 0.3 acre of
new right-of-way would be required, and about
12.8 acres of existing right-of-way would not be
used. In total, this connection would require about
5.0 acres of right-of-way. It would also require the
displacement of two commercial structures.
Alternative Plan 3: The third alternative plan considered for completion of the Hillside Interchange,
like Alternative-2, would provide for the connection of the North-South Freeway (IH 43) and the
Park Freeway-East to the surface street system at
the intersection of W. Fond du Lac Avenue and
W. Walnut Street, aa shown in Figure 68. The
connection at this intersection would be provided
at about N. 13th Street. East of N. 14th Street,
W. Fond du Lac Avenue would need to be curved

to the south to meet this intersection. N. 13th
Street would have its northern terminus at this
intersection, and would be one way southbound
from W. Walnut Street.
Under this alternative connection, one new gradeseparation structure would be provided to carry
N. 12th Street over the new freeway on- and offramps in the vicinity of W. Galena Street. A 5 percent grade would be necessary on each of the
ramps, exceeding the desirable design standard for
freeway ramp grades.
Because of its relatively short length, steep grade,
and termination in the signalized intersection, the
off-ramp approaching the intersection of W. Fond
du Lac Avenue and W. Walnut Street could be
expected to operate at level-of-service D during
both peak travel hours in the plan design year
2000. The intersection of W. Fond du Lac Avenue,
W. Walnut Street, and the freeway on- and offramps could be expected to operate at level-ofservice D during both peak travel hours.
The total cost of this alternative is estimated at
$3,500,000, expressed in 1980 dollars. No additional right-of-way or disruption would be entailed,
as all construction would be confined to the
existing right-of-way. About 10.3 acres of the
existing right-of-way would not be used under
this alternative.

Figure 68
ALTERNATIVE NO. 3 FOR THE HILLSIDE INTERCHANGE "STUB E N D CONNECTION
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Fiwm 69
ALTERNATIVE NO. 4 FOR THE HILLSIDE INTERCHANGE "STUB END" CONNECTION
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Alternative Plan 4: The fourth alternative plan for
completion of the Hillside Interchange was the
most costly considered. This alternativewould provide a freeway on-ramp to the Park Freeway-East
and to the southbound lanes of the North-South
Freeway (IH 43) from W. Fond du Lac Avenue at
about N. 16th Street and from W. Walnut Street
via a loop ramp at about N. 15th Street, as shown
in Figure 69. The off-ramp fram the northbound
lanes of the North-South Freeway and westbound

lanes of the Park Freeway-East would be connected to the northbound lanes of W. Fond du Lac
Avenue at N. 16th Street and to the south- and
northbound lanes of W. Fond du Lac Avenue
between N. 14th Street and N. 15th Street.
Two new @ade-separation structures would be
required under this alternative. One structure
would be required to carry N. 12th Street over
the freeway ramps in the vicinity of W. Galena

Figure 70
ALTERNATIVE NO. 5 FOR THE HILLSIDE INTERCHANGE "STUB END" CONNECTION
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Street, and another would be required to carry
the ramps over the intersection of N. 13th Street
and W. Walnut Street. All the freeway ramps under
this alternative would have grades meeting desirable standards. All ramps, as well as all surface
arterial street intersections in the vicinity of the
interchange, may be expected to operate at levelof-service C during the peak travel hours in the
design year 2000.
As shown in Table 162, the total cost of this plan
is estimated at $8,060,000, expressed in 1980
dollars, of which $460,000 would be required for
the acquisition -of additional right-of-way. About
3.4 acres of new right-of-way would be required
under this alternative, and about 3.7 acres of existing right-of-way would not be used. In total, this
connection would require about 17.2 acres of
right-of-way. This alternative plan would require
the displacement of two residential and two commercial structures and one church.
Alternative Plan 5--The Adopted Plan: The fifth
alternative plan considered for the com~letionof
the ~illsid' Interchange was the plan adopted by
the study Advisory Committee on January 30,
1980. This design, as shown in Figure 70, is a modification of Alternative 3, as requested by the Committee. From the intersection of W. Fond du Lac
Avenue and W. Walnut Street at about N. 13th
Street, a freeway on-ramp would be provided under
this alternative to both the southbound lanes of

the North-South Freeway (IH 43) and the eastbound lanes of the Park Freeway-East. An offramp would be provided from both the northbound
lanes of the North-South Freeway and the westbound lanes of the Park Freeway-East. Also, a oneway southbound connection would be provided
from the intersection of W. Fond du Lac Avenue
and W. Walnut Street to N. 13th Street, with
N. 13th Street operating one way southbound
from that point.
Under the recommended plan, as in Alternative 3,
a new grade-separation structure would be provided to carry N. 12th Street over the freeway
ramps in the vicinity of W. Galena Street. Unlike
Alternative 3, however, in which 5 percent grades
would be necessary on the ramps from the freeway
"stub ends" to the surface arterials, a 4 percent
grade meeting desirable design standards would be
provided under the recommended plan by lowering the grade of W. Walnut Street about seven feet
between N. 12th Street and N. 14th Street. The
lowering of W. Walnut Street would require the
construction of a 130-foot-long, approximately
3.5-foot-high retaining wall east of N. 14th Street
along the south side of W. Walnut Street.
Under the recommended plan, it is estimated
that the intersection of W. Fond du Lac Avenue,
W. Walnut Street, and the freeway ramps would
operate at level-of-service D during both peak
travel hours in the plan design year 2000.

The total cost of this adopted alternative is estimated at $3,520,000, expressed in 1980 dollars.
No additional right-of-way would be required and
no disruption would he entailed, as all construction
would be limited to the existing right-of-way.
About 10.3 acres of existing right-of-way would
not be required under this plan and could be made
available for development following project completion. In total, this connection would require
about 7.2 acres of right-of-way.
Alternative Plans for Completion of
p
p
u
r
right alternative plans for the integration of the
~iilside~nterchangenorthern spur "stub end" into
the surface arterial street system were prepared
under the study by the Wisconsin Department of
Transportation, District 2 staff. Three alternative
plans, each of which provided full access between
the North-South Freeway (IH 43) and the arterial
street system, were originally presented. Each of
these three alternative plans provided both on- and
off-ramp connections between the freeway and the
arterial street system at the northern spur, in addition to an eastbound one-way ramp from the
arterial street system west of the freeway to the
arterial street system east of the freeway. Following review of these three alternative plans, the
study Advisory Committee requested the design of
lower costconnection alternative plans, and asked
that the alternative plans treat separately the
potential connections between the North-South
Freeway and the arterial street system at the
northern spur. One of the four alternative plans
developed in response included an on-ramp to the
northbound lanes of the freeway and the one-way
ramp over the freeway connecting the arterial
street system. The other three alternative plans
separately treated each of the three elements of
potential connections at the Hillside Interchange
northern spur-the on-ramp connection to the
northbound lanes of the North-South Freeway
(IH 43), the off-ramp connection from the southbound lanes of the NorthSouth Freeway, and the
one-way ramp over the freeway. These three plans
were designed so that they could be combined or
implemented separately. An eighth alternative plan,
considered by the Committee at the request of the
Park West Redevelopment Task Force, was a modification of the design previously prepared for the
on-ramp to the northbound lanes of the freeway.
After consideration of these eight alternatives, the
Advisory Committee, acting on the recommendation of the Park West Redevelopment Task Force,
chose to adopt a "status quo" plan for the Hii-

ALTERNATIVE NO. 1 FOR COMPLETION OF THE
HILLSIDE INTERCHANGE NORTHERN SPUR

Source: Wisconsin Department of Transportation and SEWRPC.

side Interchange northern spur, whereby no action
would be recommended to either connect or remove
the existing "stub end" ramps. A description of
each of the eight alternative designs developed
by the Wisconsin Department of Transportation,
including a discussion of estimated costs and traffic
volumes, is presented in the following paragraphs.
Alternative Plan 1: Under the first alternative plan
'for completion of the Hillside Interchange northern spur, a northbound on-ramp to the freeway
would be provided from N. 12th Street between
W. Brown and W. Lloyd Streets to the northbound
lanesof the NorthSouth Freeway (IH 43), as shown
in Figure 71. From this on-ramp, access would also
be provided over the North-South Freeway to the
arterial street system east of the freeway at the
intersection of N. Halyard Street and E. Garfield
Avenue. An off-ramp would be provided from the
southbound lanes of the North-South Freeway
to N. 12th Street, also between W. Brown and
W. Lloyd Streets. Under this alternative plan,
N. 12th Street would be relocated westerly and
would be depressed seven feet between W. Brown
and W. Lloyd Streets. N. 11th Street would be
completely closed between W.Brown and W. Lloyd
Streets. All of the new ramps would meet the
desired design standard for freeway ramps except

Table 163
IMPACTS OF THE IMPLEMENTATION OF THE ALTERNATIVE AND RECOMMENDED
DESIGNS FOR COMPLETION OF THE HILLSIDE INTERCHANGE NORTHERN SPUR
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the off-ramp from the North-South Freeway
(IH 43) to N. 12th Street, which would have
a grade of 6 percent.
The new freeway off-ramp to N. 12th Street, the
ramp from N. 12th Street to the freeway and to
the surface arterial street system east of the freeway, and all surface arterial street intersections in
the vicinity of the completed connection could be
expected to operate at level-of-service C or better
in the plan design year 2000.
As shown in Table 163, the total cost of this
alternative connection is estimated at $910,000,
expressed in 1980 dollars, of which $10,000 would
be required for the acquisition of additional rightof-way. About 0.1 acre of new right-of-way would
be required under this alternative, and 12.2 acres
of the available right-of-way for this connection
would not be used. In total, about 4.0 acres of
right-of-way would be required.
Alternative Plan 2: The second alternative plan
considered for the com~letion of the Hillside
Interchange northern spu; is shown in Figure 72.
This alternative plan, like the first alternative
plan, would provide for a freeway on-ramp from
N. 12th Street between W. Brown and W. Lloyd
Streets to the northbound lanes of the North-

South Freeway (IH 43), and access would be
provided via a one-way eastbound ramp over the
North-South Freeway to the arterial street system
east of the freeway at the intersection of N. Halyard Street and E. Garfield Avenue. The offramp from the southbound North-South Freeway
(IH 43), however, would be connected to W. Lloyd
Street at N. 13th Lane. Under this alternative,
N. 13th Street and N. 13th Lane would both be
closed in culde-sacs midway between W. Brown
Street and W. Lloyd Street, and N. 11th Street
would be completely closed between W. Brown
and W. Lloyd Streets. All of the new ramps would
have grades which would meet the desired design
standard for such ramps.
One structure would be required on N. 12th
Street over the new freeway off-ramp at a point
between W. Brown and W. Lloyd Streets in order
to provide the necessary grade separation of traffic movements.
The new freeway off-ramp to W. Lloyd Street, the
ramp from N. 12th Street to the freeway and to
the surface arterial street system east of the freeway, and all surface arterial street intersections in
the vicinity of the completed connection could be
expected to operate at level-of-service C or better
in the plan design year 2000.

ALTERNATIVE NO. 2 FOR COMPLETION OF THE
HILLSIDE INTERCHANGE NORTHERN SPUR

ALTERNATIVE NO. 3 FOR COMPLETION OF THE
HILLSIDE INTERCHANGE NORTHERN SPUR
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As shown in Table 163, the total cost of this
alternative connection is estimated at $1,200,000,
in 1980 dollars. No additional right-of-way would
be required under this alternative, as all construction would be confined to the available right-ofway. About 12.2 acres of the available right-of-way
would not be used under this alternative. In total,
this connection would require about 4.0 acres of
right-of-way.

Under this alternative, N. 13th Street and N. 13th
Lane would both be closed in culde-sacs at a point
midway between W. Brown Street and W. Lloyd
Street, and N. 11th Street would be completely
closed between W. Brown and W. Lloyd Streets.
All of the new ramps would have grades which
would meet the desired design standard for
such ramps.

Alternative Plan 3: The third alternative plan considered for the completion of the Hillside Interchange northern spur is shown in Figure 73.
Under this alternative plan, a freeway on-ramp
from N. 12th Street between W. Brown Street and
W. Lloyd Street would be provided to the northbound lanes of the NorthSouth Freeway (IH 43).
The ramp under this alternative plan, however,
would be extended to the intersection of N. 14th
Street and W. Lloyd Street. Also, unlike the
f i s t two alternative plans, a separate ramp from
N. 12th Street from a point between W. Brown
and W. Lloyd Streets would be provided over the
North-South Freeway to the surface arterial street
system east of the freeway at N. Halyard Street
and E. Garfield Avenue. As in the second altemative, an off-ramp would be provided &om the
southbound lanes of the North-South Freeway to
W. Lloyd Street at about N. 13th Lane.

As in the second alternative, one structure would
be required on N. 12th Street over the new freeway off-ramp at a point between W. Brown and
W. Lloyd Streets in order to provide the necessary
grade separation of traffic movements.
The new freeway off-ramp to W. Lloyd Street, the
on-ramp to the freeway and the ramp to the surface arterial street system east of the freeway, the
surface arterial street connection between eastbound W. Lloyd Street and N. 12th Street, and
all surface arterial street intersections in the
vicinity of the completed connection could be
expected to operate at level-of-service C or better
in the plan design year 2000.
As shown in Table 163, the total cost of this alternative connection is estimated at $1,400,000, in
1980 dollars. No additional right-of-way would be
,-on11;rorl under this alternative as all construction

ALTERNATIVE NO. 4 FOR COMPLETION OF THE
HILLSIDE INTERCHANGE NORTHERN SPUR

ALTERNATIVE NO. 5 FOR COMPLETION OF THE
HILLSIDE INTERCHANGE NORTHERN SPUR
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would be confined to the available right-of-way.
About 11.0 acres of the available right-of-way
would not he used under this alternative. In total,
this connection would require about 5.2 acres of
right-of-way.

the arterial street system east of the freeway, as
well as the intersection of N. 12th Street and
W. Brown Street, would operate at level-of-service
C or better.

Alternative Plan 4: The fourth alternative plan considered for completion of the Hillside Interchange
northern spur is shown in Figure 74, and is the first
of the second group of alternatives which were
designed to be less costly and less disruptive than
the three previous alternative plans. Under this
alternative, a freeway on-ramp would be provided from the intersection of N. 12th Street and
W. Brown Street to the northbound lanes of the
North-South Freeway (IH 43). Also, from this
ramp access would be provided over the NorthSouth Freeway to the arterial street system east
of the freeway at the intersection of N. Halyard
Street and E. Garfield Avenue. Under this alternative, N. l l t h Street would be closed in a cul-de-sac
midway between W. Brown and W. Lloyd Streets.
All the new ramps would have grades which would
meet the desired design standard for such ramps.
In the plan design year 2000 the ramp from the
intersection of N. 12th Street and W. Brown
Street to the North-South Freeway (IH 43) and to

As shown in Table 163, the total cost of this
alternative connection is estimated at $200,000,
expressed in 1980 dollars. No additional rightof-way would be required under this alternative,
as all construction would be confined to the
existing right-of-way. About 15.3 acres of the
available right-of-way would not be used under this
alternative. In total, this connection would require
about 0.9 acre of right-of-way.
Alternative Plan 6: The fifth alternative plan considered for completion of the Hillside Interchange
northern spur, as shown in Figure 75, is another
of the low-cost alternatives, and is the first of
the three alternatives designed to be implemented
separately or in combination with each other.
Under this alternative, a ramp would be provided from the intersection of N. 12th Street and
W. Brown Street only to the arterial street system
east of the North-South Freeway (IH 43) at the
intersection of N. Halyard Street and E. Garfield
Avenue. N. l l t h Street would be closed in a culde-sac midway between W. Brown and W. Lloyd

Figure 76

Figure 77

ALTERNATIVE NO. 6 FOR COMPLETION OF THE
HILLSIDE INTERCHANGE NORTHERN SPUR

ALTERNATIVE NO. 7 FOR COMPLETION OF THE
HILLSIDE INTERCHANGE NORTHERN SPUR
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Streets under this alternative. The new ramp
would have a grade which would meet the desired
design standard for such ramps.

would be closed in a cul-de-sac between W. Brown
and W. Lloyd Streets. The new ramp would have
a grade which would meet the desired design standard for such ramps.

In the plan design year 2000 the new ramp and the
intersection of N. 12th Street and W. Brown Street
could be expected to operate at level-of-service C
or better.
As shown in Table 163, the total cost of this
alternative connection is estimated at $100,000,
expressed in 1980 dollars. No additional right-ofway would be required under this alternative, as
all construction would be confined to the available right-of-way. About 15.5 acres of the available
right-of-way would not be used under this alternative. In total, this alternative would require about
0.7 acre of right-of-way.
Alternative Plan 6: The sixth alternative plan considered for completion of the Hillside Interchange
northern spur, as shown in Figure 76, is the second
of the three alternatives designed to be implemented separately or in combination with other
alternative plans. Under this alternative, a freeway
on-ramp would be provided from the intersection
of N. 12th Street and W. Brown Street to the
northbound lanes of the North-South Freeway
(IH 43). Under this alternative, N. l l t h Street

In the plan design year 2000 the new ramp, as well
as the intersection of N. 12th Street and W. Brown
Street, could be expected to operate at level-ofservice C or better.
As shown in Table 163, the total cost of this
alternative connection is estimated at $120,000,
expressed in 1980 dollars. No additional right-ofway would be required under this alternative, as all
construction would be confined to the available
right-of-way. About 15.3 acres of the available
right-of-way would not be used under this alternative. In total, this alternative would require about
0.9 acre of right-of-way.
Alternative Plan 7: The seventh alternative plan
considered for completion of the Hillside Interchange northern spur is shown in Figure 77, and
is the last of the three alternative plans which were
designed to be implemented separately or in combination. Under this alternative, a freeway offramp would be provided from the southbound
lanes of the North-South Freeway (IH 43) to
W. Brown Street at about N. 13th Street, N. l l t h

Street would be completely closed between
W. Brown and W. Lloyd Streets, and N. 13th Street
and N. 13th Lane would be closed in culde-sacs
between W. Brown and W. Lloyd Streets. The new
off-ramp would have a grade of about 5 percent,
which would exceed the desired design standard
for such ramps.

Figure 78
ALTERNATIVE NO. 8 FOR COMPLETION OF THE
HILLSIDE INTERCHANGE NORTHERN SPUR

One structure would be required on N. 12th
Street over the new freeway off-ramp at a point
between W. Brown and W. Lloyd Streets in order
to provide the necessary grade separation of traffic movements.

In the plan design year 2000 the new freeway offramp to the surface street system, as well as all
surface arterial street intersections in the vicinity
of the completed connection, could be expected
to operate at level-of-service C or better.
As shown in Table 163, the total cost of this
alternative connection is estimated at $1,000,000,
expressed in 1980 dollars. No additional right-ofway would be required under this alternative, as all
construction would be confined to the available
right-of-way. About 12.4 acres of the available
right-of-way would not be used under this alternative. In total, this connection would require about
3.8 acres of right-of-way.
Alternative Plan No. 8: The next alternative plan
considered is a modification of the design prepared
for the freeway on-ramp at the northern spur and
was requested by the Park West Redevelopment
Task Force. In an attempt to provide the lowest
cost alternative at least disruption to potential
development in the Park West neighborhood immediately west of N. l l t h Street, the requested plan
w e designed to directly connect the on-ramp to
N. l l t h Street between W. Brown and W. Lloyd
Streets to the northbound lanes of the NorthSouth Freeway (IH 43). However, analyses by the
Wisconsin Department of Transportation (WisDOT)
staff indicated that, because of the 10-foot difference in elevation between the existing "stub
end" of the on-ramp structure and N. l l t h Street,
a connecting on-ramp would require a 1 3 percent
grade, which would be too steep for sa£e operation.
The WisDOT staff also determined that lowering
N. l l t h Street between W. Brown and W. Lloyd
Streets in order to provide a grade on the on-ramp
which would meet design standards would result
in a grade of about 8 percent on N. l l t h Street
from its intersection with W. Brown Street to the
freeway on-ramp, also considered to be too steep
for safe operation.
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The WisDOT staff determined that the only way
the on-ramp design requested by the Park West
Redevelopment Task Force could be accomplished
within design standards would be to lower N. l l t h
Street approximately three feet and relocate it
approximately 100 feet to the west, as shown in
Figure 78.
In the plan design year 2000 the new freeway
on-ramp, as well as all surface arterial street intersections in the vicinity of the completed connection, could be expected t~ operate at level-ofservice C or better.
As shown in Table 163, the total cost of this alternative connection is estimated at $230,000, in
1980 dollars. No additional right-of-way would be
required under this alternative, as all construction
would be confined to the existing right-of-way.
About 14.8 acres of the existing right-of-way
would not be used under this alternative. In total,
this connection would require about 1.4 acres of
right-of-way.
The "Status Quo" Plan-The Adopted Alternative:
a n December 11, 1980, the Milwaukee Northwest
SideIOzaukee County Transportation Improvement Study Citizens Intergovernmental and Tech-

nical Coordinating and Advisory Committee,
acting on the recommendaticn of the Park West
Redevelopment Task Force, recommended that no
action be taken to either connect or remove the
three existing "stub end" ramps at the Hillside
Interchange northern spur. This "status quo"
action was taken because of the belief that the
costs and disruption involved in any of the alternative connections outweighed the benefits to the
immediate community at the connection. No
action was recommended to remove the ramp
"stub ends" in order that the option for their
connection could remain, should the development
in the area now envisioned by the Park West Redevelopment Task Force not take place, and should
the potential benefits of connection at the northern spur outweigh the costs. The Committee did
recommend that the "stub end" ramps be removed
if the envisioned development takes place in the
area, which would foreclose the construction of
the ramps, or if the ramps deteriorate to the point
where substantial maintenance would be required
for their use.
During the conduct of the preliminary engineering
attendant to implementation of the adopted plan
for completion of the Hillside Interchange proper
early in 1981, it became necessary for the northwest side study Advisory Committee to reconsider
the recommended "status quo" plan for the Hillside Interchange northern spur. This reconsideration was based on the conclusion of Wisconsin
Department of Transportation that, in order to
best provide for the completion of the Hillside
Interchange, as recommended by the study Advisory Committee in January 1980, changes would
be necessary to the recommended plan for the Hillside Interchange northern spur.
At the February 27, 1981 meeting of the northwest side study Advisory Committee, the Wisconsin Department of Transportation indicated to
the Committee that, in order to effect the completion of the Hillside Interchange "stub end"
connection, and its proper operation through the
abatement of peak-hour traffic congestion on the
North-South Freeway in the vicinity of the Interchange, three continuous lanes for through traffic
should be provided northbound on the NorthSouth Freeway through the Hillside Interchange
and northern spur by the addition of a single outside lane .to the pavement for northbound traffic
on the North-South Freeway from a point immediately south of W. Winnebago Street to a point
south of W. North Avenue, a distance of about

0.95 mile; and three continuous lanes for through
traffic should be provided southbound on the
North-South Freeway by the addition of a single
inside lane from the freeway ramp entrance to the
Park Freeway-East to a point immediately south of
W. Winnebago Street, a distance of about 0.25 mile
(see Figure 79). It was also recommended by the
Department that, to improve travel safety, the existing southbound curve through the ramp bridges
at the Hillside Interchange northern spur be superelevated between W. Garfield Avenue and W. Reservoir Avenue, a distance of about 0.21 mile.

It was concluded by the Wisconsin Department of
Transportation that both ramp bridges at the Hillside Interchange northern spur would have to be
removed to accommodate the needed widening
of the North-South Freeway at the Interchange.
Analyses by the Department indicated that neither
the existing Hillside Interchange northern spur
bridge for the eastbound-to-northbound ramp from
the previously proposed Park Freeway-West to the
North-South Freeway nor the existing Hillside
Interchange northern spur bridge for the eastbound
ramp from the Park Freeway-West to the arterial
street system east of the North-South Freeway at
N. Halyard Street and W. Garfield Avenue have
sufficient horizontal clearance to accommodate the
necessary widening of the northbound lanes of the
North-South Freeway. The analyses further indicated that neither of these two ramp bridges have
sufficient vertical clearance to accommodate the
necessary superelevation of the southbound lanes
of the North-South Freeway. Figure 80 illustrates
the extent of pavement and structure removal and
reconstruction recommended in the vicinity of the
Hillside Interchange northern spur. It should be
noted that, in addition to the removal of the existing Hillside Interchange northern spur ramp bridges
over the North-SouthFreeway being recommended,
it was recommended that the ramps leading to these
bridges be removed and that the southbound-toeastbound uncompleted "stub end" ramps from the
North-South Freeway and from W. North Avenue
to the previously proposed Park Freeway-West,
another part of the Hillside Interchange northern
spur, also be removed. The removal of these additional ramps was recommended because the southbound on-ramp from W. North Avenue to the
North-South Freeway is carried by an elevated
structure with a deteriorating deck over these
"stub end" ramps. Removal of these ramps would
permit this elevated structure to be removed and
replaced by a fill.

ROAD IMPROVEMENTS PROPOSED FOR THE
NORTH-SOUTH FREEWAY (IH 43) IN THE
VICINITY OF THE HILLSIDE INTERCHANGE
AND HILLSIDE INTERCHANGE NORTHERN SPUR

The total cost of the removal of these three ramp
bridges at the Hillside Interchange northern spur,
as well as the removal of all connecting ramp roadways and the construction necessary to provide
the widened roadways and attendant landscaping,
is estimated at $500,000 in 1980 dollars (see
Table 163). These bridge and ramp removals would
not require the acquisition of any new right-of-way.
Alternative Plans for Completion of the
Stadium Freeway-North "Stub End"
The Stadium Freeway-North and its "stub end"
at N. 47th Street and W. Lloyd Street, as constructed in 1962, was envisioned in the 1960's
as the first segment of a freeway which would
eventually extend from the East-West Freeway
(IH 94) through northern Milwaukee County and
Ozaukee County in the Southeastern Wisconsin
Region to the City of Green Bay. With the removal
of the Stadium Freeway-North through northern
Milwaukee County and Ozaukee County early in
the long-range regional transportation plan reevaluation conducted by the Regional Planning Commission in the middle and late 1970's, it was proposed that the existing Stadium Freeway-North
(USH 41) "stub end" be extended about 0.35 mile
north of its present terminus to the proposed Stadium Freeway-North/Park Freeway-West Inter-

Figure 80
DETAIL OF PROPOSED ROADWAY AND STRUCTURE
RECONSTRUCTION AND REMOVAL IN THE VICINITY
OF THE HILLSIDE INTERCHANGE NORTHERN SPUR
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change. At this interchange, the "stub end" would
have connected to the Fond du Lac Freeway via
the proposed Stadium Freeway-North "gap closure" and to the proposed Park Freeway-West.
However, with the removal of the Park FreewayWest and Stadium Freeway-North "gap closure"
from the regional transportation system plan in
1978 following public hearings on the preliminary plan, the Stadium Freeway-North was left
with a "stub end" having an entrance ramp at
N. 47th Street between W. Lloyd Street and
W. Garfield Avenue, and an exit ramp merging.with
N. 46th Street between W. Lloyd Street and W. Garfield Avenue, as shown on Map 149.
Average weekday traffic volumes in 1980 in the
vicinity of the Stadium Freeway-North "stub end"
were approximately 45,000 vehicles on the Stadium
Freeway-North south of W. Lloyd Street, about
13,000 vehicles on the Stadium Freeway-North
exit ramp to N. 46th Street, and about 14,000
vehicles on N. 47th Street immediately north of
the Stadium Freeway-North entrance ramp, as
shown on Map 150. Average weekday traffic
volumes in the vicinity of the intersection of
W. Lisbon Avenue and W. North Avenue were
about 31,000 vehicles on W. Lisbon Avenue immediately northwest of the interaxtion, about 32,000
vehicles on W. Lisbon Avenue immediately southeast of the intersection, about 8,600 vehicles on
W. North Avenue east of the intersection, and
about 9,400 vehicles on W. North Avenue west of
the intersection.
Both the W. Lisbon Avenue and W. North Avenue
approaches to the intersection of W. Lisbon and
W. North Avenues operate with traffic congestion
during the morning and evening peak hours, and
left turns are prohibited from W. Lisbon Avenue
at all times. The predominant traffic flow at the
intersection is southeast-bound on W. Lisbon
Avenue through the intersection to southbound
on the Stadium Freeway in the morning peak hour,
and northbound on the Stadium Freeway-North
to northwest-bound through the intersection on
W. Lisbon Avenue during the evening peak hour.
No feasible combination of traffic management
actions appears to have the potential to resolve the
traffic congestion or turn-movement problems at
this intersection, as demonstrated in the traffic
management element of the short-range plan of
this study ."

THE STADIUM FREEWAY-NORTH
INTERCHANGE AS ORIGINALLY PROPOSED
SHOWING EXISTING "STUB ENDS"
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As shown on this map, as originally proposed, the Stadium FreewayNorth (USH 411 was to have been extended about 0.36 mile north
of its present terminus to the proposed Stadium Freeway-North1
Park Freeway-West interchange. A t this interchange, the Stadium
Freeway-North would have connected t o the Fond du Lac Freeway
via the proposed Stadium Freeway-North "gap closure" and t o the
proposed Park Freeway-West. However, with the removal of the
Park Freeway-West and the Stadium Freeway-North "gap closure"
from the regional transportation system plan in 1978, following
public hearings on a preliminary second generation system Plan.
the Stadium Freeway-North was left with a "stub end" having an
entrance ramp at N. 47th Street between W. Lloyd Street and
W. Garfield Street, and an exit ramp merging with N. 46th Street
between W. Lioyd Street and W. Garfield Avenue.
Source: SEWRPC, Tour Guide of Proposed Freewey Routes in Milwaukee County, Wisconsin,- l
P

''

See the section of thh chapter entitled, "Related
Street Segments Proceeding from the Terminus of
the Stadium Freeway-North (USH 41) "Stub End"
and its subsection, "W. Lisbon Avenue from N. 60th
Street to W. Walnut Street. "

AVERAGE 1980 WEEKDAY TRAFFIC
VOLUMES IN THE VICINITY OF THE STADIUM
FREEWAY-NORTH"STUB ENDS"

As shown on this map, average weekday traffic volumes in the
vicinity of the Stadium Freeway-North "nub end" were approximately 45,000 vehicles on the Stadium Freeway-North south of
W. Lloyd Street, abwt 13,000 vehicles on the Stadium FreewayNorth exit ramp to N. 46th Street, and about 14,000 vehicles on
N. 47th Street immediately south of the Stadium Freeway-North
entrance ramp. Average weekday traffic volumes in the vicinity of
the intersection of W. Lisbon Avenue and W. North Avenue were
about 31,WO vehicles on W. Lisbon Avenue immediately northwest
of the intersection. about 32.000 vehicles on W. Lisbon Avenue
immediately swtheast of the intersection, about 8,600 vehicles on
W. Lisbon Avenue east of the intersection, and about 9.400 vehicles
on W. North Avenue west of the intersection.

Source: Wisconsin Oepenment of Transportation.

For this reason, and because the "stub end" of
the Stadium Freeway-North is now proposed in
adopted state, regional, and local long-range plans
to remain without further connections to other
freeways, the design of alternatives to further integrate the "stub end" of the Stadium FreewayNorth into the surface arterial street system was
undertaken as part of the short-range element of
this study. Particular concern was expressed by the
northwest side study Advisory Committee that the
design of these alternatives should not result in the
funneling of traffic along W. Lisbon Avenue, and
should provide equal access to W. North Avenue by
the provision of left-turn movements during the
peak hours at the intersection of W. Lisbon Avenue
and W. North Avenue. Consequently, the principal
objectives of each alternative design for the completion of the Stadium Freeway-North "stub end"
were: to efficiently integrate the Stadium FreewayNorth ramps with the surface arterial street system;
to abate the existing traffic congestion at the intersection of W. Lisbon Avenue and W. North Avenue;
and, if practicable, to provide for left-turn movements at that intersection.
Alternative Plans for Completion of the
Stadium Freeway-North Interchange
Ten alternative plans for the connection of the
Stadium ~ r e e w a i - ~ 0 1 t(USH
h
41) "stub end" to
the surface arterial street system were prepared
under the northwest side study. The f i s t six of
these plans were prepared by the Wisconsin Department of Transportation (WisDOT), District 2, and
the last four were prepared by the City of Milwaukee. The first two alternative plans prepared by
the WisDOT provide alternative designs for the
construction of new off-ramps from the Stadium
Freeway-North (USH 41) only. One of these offramps would have to he used in conjunction with
the design of the third alternative plan prepared by
the W i T , which provides for an on-ramp to the
freeway, in order to provide sufficient integration
of the Stadium Freeway-North "stub end" ramps
with the surface arterial street system, as well as to
abate the congestion and left-turn problems at the
intersection of W. Lisbon Avenue and W. North
Avenue. The fourth, fifth, and sixth alternative
plans prepared by the WisDOT include both offand on-ramps, and the fifth and sixth alternatives
were specifically requested as modifications of the
original four alternative plans by the study Advisory Committee. Each of these latter three alternatives would also serve to resolve all of the concerns
expressed by the Advisory Committee regardiig the

"stub end" problem, and thus would meet the three
principal design objectives for completion of the
Stadium Freeway-North "stub end." The f i t four
of the alternative plans prepared by the WisDOT are
moderate-cost alternatives, and each would involve
some urban disruption; the other two plans designed
by the State are high-cost alternatives which were
designed to minimize such disruption.

Figure 81
ALTERNATIVE NO. 1 FOR COMPLETION OF THE
STADIUM FREEWAY-NORTH "STUB E N D

The four alternative plans prepared by the City of
Milwaukee provide only partial integration of the
freeway "stub ends" with the surface arterial street
system, and three of the four plans are intended,
more importantly, to treat the left-turn movement
problem at the intersection of W. Lisbon Avenue
and W. North Avenue. Only one of these four plans
provides any additional capacity at the intersection. As such, these four plans are the least costly
of any of the alternatives. Two of these plans, however, involve moderate disruption. Eight of the
10 alternatives involve the taking of some new
right-of-way.
A description of each of the 1 0 alternative designs
developed by the WisDOT and the City of Milwaukee, along with the estimated cost of and disruption entailed by each, is presented below.
Alternative Plan 1: The first alternative plan considered for completion of the Stadium Freeway-North
Interchange, and the first of the six plans prepared
by the WisDOT, is one of the four moderatecost
alternatives and provides a design for an off-ramp
only (see Figure 81). This alternative design provides for a northbound freeway off-ramp which
would loop north of the intersection of W. Lisbon
Avenue and W. North Avenue and merge with
northwest-bound W. Lisbon Avenue at a point
northwest of the intersection of W. Lisbon and
W. North Avenues at about N. 49th Street. This
northbound loop is designed to take as few of the
businesses along W. Lisbon Avenue as practicable,
and to take instead several residential structures
north of W. Lisbon Avenue. This new ramp would
maintain a grade of less than 4 percent along its
entire length, the desired design standard for such
ramps. Access to the freeway southbound would
be provided by the existing on-ramp at N. 47th
Street without modification. The existing off-ramp
which merges with N. 46th Street northbound
would also remain. Under this plan, W. Garfield
Avenue would be closed between N. 46th and
N. 47th Streets, N. 47th Street would be closed
in a culde-sac north of W. North Avenue, and
N. 46th Street north of W. North Avenue would

Souree: Wisconsin Deparnnenr of Transportation.

remain as currently channelized by the City of
Milwaukee, inaccessible to traffic from the south,
but accessible to traffic from the east on W. North
Avenue. Under this plan, N. 48th Street would no
longer connect with W. Lisbon Avenue. To provide
neighborhood street continuity, however, N. 48th
Street would join with a connector road between
N. 48th and N. 46th Streets. A traffic signal would
be necessary under this alternative at N. 49th
Street at the end of the off-ramp.
Two structures would be required to provide the
necessary grade separation of traffic movements
under this alternative. One structure would be
required on W. Lisbon Avenue over the new freeway off-ramp between N. 46th and N. 47th Streets,
and the other would be required on W. North
Avenue over the new freeway off-ramp between
N. 46th and N. 47th Streets. As shown in Table 164,
the total cost of this alternative plan is estimated
at $3,000,000, expressed in 1980 dollars, of which

Table 164
IMPACTS OF THE IMPLEMENTATION OF THE ALTERNATIVE AND RECOMMENDED
DESIGNS FOR COMPLETION OF THE STADIUM FREEWAY-NORTH INTERCHANGE
Stadium Freeway-North "Stub End" Completion Design Alternatives
1
(off-ramp
only)

2
(off-ramp
only)

3
(on-ramp
only)

4

5

$1,265,000
165,000
1.025.000

$ 875,000
230.000
1,500,000

$1,800,000
380,000
2.350.000

$ 22a.000

...

$2,000,000
115.000
775.000

...

110,000

155,000

220,000

$3,000,000

$2,610,000

Impact
Variable
Cost
Right-of-way.
Utilities
Construction . .
Engineering and
Contingencies.

....
........

~ o t cost
a ~
(in1980dollars)
Structures Displaced
Single Family.
Multiple Family .
Business.

....
..
.......

Businessl
Residential
Parking Lot
(strip taking)
Vacant Lot
(strip taking)

20
5
5

..

6

$

524,000

..

8
9
10
(on-ramp and provision for left-turn
movements at intersection of W. Lisbon
Avenue end W. North Avenue only)

7
Ion-ramp
only)

$

..a

$

..a

$ 64t.000

$ 86i,000

..

..

7,400,000

11.100P00

420,000

450,000

600,000

650.000

350.000

1,100,000

1.700.000

63,000

68,000

80,000

98.000

$2825.000

$4880,000

$8,721,000

$13,324,000

$483,000

$518,000

$1,330,000

S1.6ffl.000

..
..

..
..

..
..

..
..

..
..

..
..

..

9

4

12

5
(partial)

-.
..
..

5
(2 partial)

1

2

1

..

..

..

..

1

3

..
..

8
(partial)

-.

..

.....
....

1

1

..

2

1

3

..

..

..

1

3

1

....

..

1

..

2

.-

..

..

1

1

..

a~lternativedoes not include estimates of utility adjustment work.
Source: Wisconsin Department of TranJponation and City o f Milwaukee.

$2,000,000 would be required for new rightof-way and about $1,000,000 would be required
for construction costs. In total, this alternative
design would require the taking of 20 single-family
homes, five multiple-family homes, five businesses,
and one business establishment with an apartment attached.
Alternative Plan 2: The second alternative plan considered for completion of the Stadium FreewayNorth Interchange, and the second of the six plans
prepared by the WisDOT, provides a design for
a freeway off-ramp only, and is interchangeable
with the first alternative plan (see Figure 82). This
alternative plan provides for a northbound freeway
off-ramp which would merge with northwest-bound
W. Lisbon Avenue at a point northwest of the intersection of W. Lisbon Avenue and W. North Avenue
at about N. 49th Street. Unlike the off-ramp called
for in the first alternative plan, this off-ramp is
designed to be adjacent to the north right-of-way
line of W. Lisbon Avenue and, as a result, would
require the acquisition of the businesses located
along the north side of W. Lisbon Avenue rather
than of residential units. The new ramp would
maintain a grade of less than 4 percent, the desired
design standard for such ramps, with the excep-

tion of that segment between W. North Avenue
and N. 49th Street, which would have a grade of
4.4 percent, slightly above the design standard. As
under the first alternative plan, access t o the freeway southbound under this alternative would be
provided by the existing on-ramp at N. 47th
Street without modification. The existing off-ramp
which merges with N. 46th Street northbound
would also remain. Under this plan, W. Garfield
Avenue would be closed between N. 46th and
N. 47th Streets, and N. 48th Street would no
longer connect with W. Lisbon Avenue but would
join with a new connecting roadway between
N. 47th and N. 48th Streets. A retaining wall in
excess of 700 feet long would be required between
W. Lisbon Avenue and the off-ramp under this
alternative. As in the first alternative, a traffic
signal would be necessary under this alternative at
N. 49th Street at the end of the off-ramp.
Two structures would be required to provide the
necessary grade separation of traffic movements
under this alternative: one on W. Lisbon Avenue
over the new freeway off-ramp between N. 46th
and N. 47th Streets, and the other on W. North
Avenue over the new freeway off-ramp at about
N. 47th Street. As shown in Table 164, the total

ALTERNATIVE NO. 2 FOR COMPLETION OF THE
STADIUM FREEWAY-NORTH "STUB END"

ALTERNATIVE NO. 3 FOR COMPLETION OF THE
STADIUM FREEWAY-NORTH "STUB E N D

Source: Wisconsin Department of Transportation.

Source; Wisconsin Deperment of Transportation

cost of this alternative is estimated at $2,610,000,
expressed in 1980 dollars, of which $1,265,000
would be required for new right-of-way and
$1,345,000 would be required for construction
costs. A total of nine businesses, two parking lots,
one business establishment with an apartment
attached, and one vacant lot would have to be
acquired to implement this alternative plan.

line of W. Lisbon Avenue and to take businesses
rather than residences. This new ramp would maintain a grade of less than 4 percent, the desired
design standard for such ramps, with the exception
of that segment between W. North Avenue and
N. 49th Street, which would have a grade of about
5.2 percent. As under the f i s t two alternatives,
access to the freeway would be provided by the
existing southbound on-ramp from N. 47th Street
and the existing off-ramp to N. 46th Street. In
addition, under this alternative W. Garfield Avenue
would be closed between N. 46th and N. 47th
Streets; N. 49th Street would be closed in a culde-sac south of W. Lisbon Avenue; and N. 46th
Street north of W. North Avenue would remain as
currently channelized by the City of Milwaukee-that is, inaccessible to traffic from the south, but
accessible to traffic from the east on W. North
Avenue. A retaining wall approximately 700 feet in
length would be required along the south side of
W. Lisbon Avenue between W. Lisbon Avenue and
the new on-ramp under this alternative.

Alternative Plan 3: The third alternative plan considered for completion of the Stadium FreewayNorth Interchange, and the third of the six plans
prepared by the Wisconsin Department of Transportation, provides a design for a freeway on-ramp
only, and is to be used in combination with one
of the first two alternative plans (see Figure 83).
Under this alternative plan, a southbound freeway
on-ramp would be provided which would have an
entrance from W. Lisbon Avenue at about N. 49th
Street northwest of the intersection of W. Lisbon
Avenue and W. North Avenue. This ramp would be
designed to be adjacent to the south right-of-way

Two structures would be required under this alternative to provide the necessary grade separation of
traffic movements: one on N. 47th Street over the
new freeway on-ramp south of its intersection with
W. Lisbon Avenue, and the other on W. North
Avenue over the new freeway on-ramp south of its
intersection with W. Lisbon Avenue. As shown in
Table 164, the total cost of this alternative is estimated at $2,825,000, expressed in 1980 dollars, of
which $875,000 would be required for new rightof-way and $1,950,000 would be required for
construction. This alternative design would require
the taking of four businesses, two business establishments with attached apartments, and one parking lot.
Alternative Plan 4: The fourth alternative plan considered for completion of the Stadium FreewayNorth Interchange, and the fourth of the six plans
prepared by the Wisconsin Department of Transportation, is the last of the four moderate-cost
alternatives (see Figure 84). Under this alternative
plan, a northbound freeway off-ramp would be
provided which would merge with W. Lisbon
Avenue at about N. 49th Street, and a southbound
freeway on-ramp would be provided which would
have an entrance from W. Lisbon Avenue at about
N. 50th Street. This alternative plan is a modification of a combination of the second and third
alternative plans, as both new ramps are designed
to be adjacent to the W. Lisbon Avenue right-ofway line, thus taking businesses rather than residential units. The new on-ramp would maintain
a grade of less than 4 percent, the desired design
standard for such ramps, throughout its entire
length. The new off-ramp would also maintain
a grade of less than 4 percent with the exception of
that portion between N. 47th Street and N. 49th
Street, which would have a grade of about 4.5 percent, slightly above the desirable standard. As
under the f i s t three alternatives, both the existing
southbound on-ramp from N. 47th Street and the
existing off-ramp to N. 46th Street would again
remain without modification. Under this alternative, W. Garfield Avenue would again be closed
between N. 46th Street and N. 47th Streets;
N. 49th Street would be closed in a cul-de-sac
south of W. Lisbon Avenue; N. 48th Street would
no longer connect with W. Lisbon Avenue, but
would join with a new connecting roadway
between N. 47th and N. 48th Streets; another new
connecting roadway would be provided between
N. 48th and N. 49th Streets to provide neighborhood continuity; and N. 46th Street north of
W. North Avenue would again remain as currently

Figure 84

ALTERNATIVE NO. 4 FOR COMPLETION OF THE
STADIUM FREEWAY-NORTH "STUB E N D
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channelized by the City of Milwaukee-that is,
inaccessible to traffic from the south, but accessible to traffic from the east on W. North Avenue.
As in the first two alternatives, a traffic signal
would be necessary at N. 49th Street at the end of
the off-ramp under this alternative.
Three structures would be necessary under this
alternative to provide the necessary grade separation of traffic movements: one on W. Lisbon
Avenue between N. 46th and N. 47th Streets over
the new ramps; another on W. North Avenue at
about N. 47th Street over the new ramps; and the
third on W. Lisbon Avenue at about N. 48th Street
over the southbound freeway on-ramp. As shown
in Table 164, the total cost of this alternative is
estimated at $4,880,000, expressed in 1980 dollars, of which $1,800,000 would be required for
new right-of-way and $3,080,000 would be
required for construction. A total of 12 businesses,
three parking lots, one business establishment with

I

an attached apartment, and two vacant lots would
be taken under this alternative.
Alternative Plan 5: Upon review of the initii four
alternatives discussed above, the Advisory Committee expressed concern over the disruption to the
W. Lisbon Avenue business community which would
result from implementation of the second, third,
and fourth alternatives, as well as the disruption to
the residential community north of W. Lisbon
Avenue which would result from implementation
of the f i s t alternative. The Committee requested
that the Wisconsin Department of Transportation
design additional alternatives which would provide
for the necessary on- and off-ramps between the
Stadium Freeway-North (USH 41) and the surface
arterial street system in a tunnel under the W. Lisbon Avenue business community. This tunnel
would reconnect to the surface arterial street
system well northwest of the intersection of
W. Lisbon and W. North Avenues, where any
disruption caused by the reconnection would
be minimal.
Two alternatives were designed to accomplish this
purpose. The first of these alternatives, and the
fifth alternative designed by the Wisconsin Department of Transportation, was one of the two most
costly alternative plans designed for completion
of the Stadium Freeway-North Interchange (see
Figure 85). Under this plan, a dual on- and offramp composed of three 12-foot lanes would be
provided within a tunnel directly underneath
W. Lisbon Avenue between N. 47th Street and
N. 50th Street. The three-lane ramp is designed so
that the center lane would be used as a reversible
lane to meet peak-hour traffic conditions and provide two lanes in the direction of heaviest flow
through the tunnel segment. The southbound
on-ramp entrance onto the freeway from W. Lisbon Avenue, as well as the point at which the
northbound off-ramp would merge with W. Lisbon
Avenue, would be located in the median area
of W. Lisbon Avenue immediately southeast of
N. 50th Street. An open roadway cut, necessary to
accommodate the roadway descent, would extend
from a point immediately northwest of N. 48th
Street to a point immediately southeast of N. 50th
Street. The actual tunnel would extend from
a point between N. 46th and N. 47th Streets to
about N. 48th Street. South of the southeastern
tunnel portal, the three-lane roadway would split
into separate one-lane on- and off-ramps. W. Lisbon Avenue would be unchanged directly above
the tunnel, but would be necessarily split into one-

Figure 85
ALTERNATIVE NO. 5 FOR COMPLETION OF THE
STADIUM FREEWAY-NORTH "STUB E N D

Source: Wisconsin Deparrmnt of Transportation.

.

way arterial pairs from about N. 48th Street to
N. 50th Street to accommodate the open roadway
cut. The tunnel would maintain a vertical clearance
of 15.25 feet throughout. While the profile grade
within the tunnel itself would approximate that of
the existing W. Lisbon Avenue grade, the descending roadways at the northwest tunnel portal within
the roadway cut would have grades of about 5 percent, slightly in excess of the desirable ramp
grade standard. As under the other four alternatives, both the existing southbound on-ramp from
N. 47th Street and the existing off-ramp onto
N. 46th Street would remain without modification under this altemative. Under this altemative,
W. Garfield Avenue would again be closed between
N. 46th Street and N. 47th Streets; right turns only
would be poasible from N. 48th and N. 49thStreets
onto W. Lisbon Avenue; and the at-grade W. Lisbon Avenue roadways on either side of the tunnel

ALTERNATIVE NO. 6 FOR COMPLETION OF THE
STADIUM FREEWAY-NORTH "STUB E N D

Source: Wisconsin fkwennmnt of Transportation.

entrance and exit retaining walls would not provide
for passing a disabled vehicle--therefore, no parking, stopping, or standing could be allowed in this
area. No structures other than the tunnel would be
required under this alternative.
As shown in Table 164, the total cost of this
alternative is estimated at $8,721,000, expressed
in 1980 dollars, of which $221,000 would be
required for new right-of-way and $8,500,000
would be required for construction. Although the
cost of providing utility reconstruction as a result
of the tunnel cut is not available, during committee
discussion it was estimated to potentially add in
excess of $380,000 to this total cost. Under this
alternative, the tunnel and approaches would be
located in irregular alignment to avoid the taking
of any buildings. Portions of five business establishments would be taken under this alternative. It
was concluded during committee discussion, how-

ever, that sufficient disruption would occur during
the construction phase of this alternative to possibly require the closing of some businesses during
that period.
Alternative Plan 6: The second of the two tunnel
alternatives, and the last alternative designed by
the Wisconsin Department of Transportation, was
the most costly alternative designed for completion
of the Stadium Freeway-North Interchange (see
Figure 86). Under this plan, a four-lane roadway
accommodating an on- and off-ramp, each two
lanes wide, would be provided directly beneath
W. Lisbon Avenue between approximately N. 47th
and N, 50th Streets within a tunnel configuration
similar to that described for the fifth alternative.
Under this alternative, the open roadway cut
would extend about one block farther to the
northwest along W. Lisbon Avenue than the
roadway cut described for Alternative Plan 5. The
southbound on-ramp entrance to the freeway from
W. Lisbon Avenue, as well as the point at which
the northbound off-ramp would merge with
W. Lisbon Avenue, would be located in this alternative, as in the fifth alternative, in the median
area of W. Lisbon Avenue immediately northwest
of N. 60th Street. An open roadway cut, necessary
to accommodate the roadways, would extend from
a point immediately southeast of N. 49th Street
to a point immediately northwest of N. 50th
Street. The actual tunnel would extend from
a point between N. 46th and N. 47th Streets to
a point northwest of N. 48th Street. As in the fifth
alternative, the ramps would split into two separate
roadways south of the southeastern tunnel portal.
W. Lisbon Avenue again would remain unchanged
directly above the tunnel area, but would necessarily be separated into two one-way arterial pairs
from about N. 49th Street to a point northwest of
N. 50th Street to accommodate the open roadway
cut. The tunnel would maintain a vertical clearance
of about 15.25 feet throughout. As in the fifth
alternative, only those portions of the ramp roadways at the north tunnel portal within the roadway
cut would have grades slightly exceeding the minimum design ramp grade standardfiaving grades
of about 5 percent. Also as in the fifth alternative, both the existing northbound off-ramp onto
N. 46th Street and the existing southbound
on-ramp from N. 47th Street would remain without modification. Under this alternative plan,
W. Garfield Avenue would again be closed between
N. 46th and N. 47th Street; right turns only would
be permitted from N. 49th and N. 50th Streets
onto W. Iisbon Avenue; and the at-grade W. Lisbon

Avenue roadways on either side of the tunnel
entrance and exit retaining walls would not provide
for passing a disabled vehicle--therefore, no parking, stopping, or standing could be allowed in these
areas. No structures other than the tunnel would
be required under this alternative.

Figure 87
ALTERNATIVE NO. 7 FOR COMPLETION OF THE
STADIUM FREEWAY-NORTH "STUB E N D

As shown in Table 164, the total cost of this
alternative is estimated at $13,324,000, expressed
in 1980 dollars, of which $524,000 would be
required for new right-of-way and $12,800,000
would be required for construction. As in the fiith
alternative, the cost of providing utility reconstruction as a result of the tunnel cut would add in
excess of $380,000 to this total cost. Also as in
the fifth alternative, the tunnel and approaches
would be located in irregular alignment to avoid
the taking of any buildings. Although only portions of eight business establishments would be
taken under this alternative, it was concluded that
the construction of this alternative would result in
sufficient disruption to force the closing of some
business establishments during that period.
Alternative Plan 7: The seventh alternative plan
considered for completion of the Stadium FreewayNorth Interchange, and the first of the four lesser
cost plans prepared by the City of Milwaukee staff,
is shown in Figure 87. This alternative design provides for a southbound freeway on-ramp which
would have an entrance from W. Lisbon Avenue
at a point between N. 46th and N. 47th Streets.
This new ramp would maintain a grade of less than
4 percent, the desired maximum for such ramps.
Under this plan, the existing off-ramp to N. 46th
Street would be retained, but the existing on-ramp
from N. 47th Street would be closed. Also, W. Garfield Avenue would be closed between N. 46th
and N. 47th Streets; N. 47th Street would become
a two-way street north of W. Garfield Avenue, and
be closed in a cul-de-sac south of W. Lisbon Avenue;
and N. 46th Street north of W. North Avenue
would remain as currently channelized by the City
of Milwaukee--that is, inaccessible to traffic from
the south, but accessible to traffic from the east on
W. North Avenue.
One structure would be required under this alternative to provide pedestrian access over the new
freeway on-ramp between the intersections of
N. 46th Street and W. Lisbon Avenue, and N. 47th
Street and W. Garfield Avenue. This alternative
would provide no specific treatment for the intersection of W. Lisbon Avenue and W. North Avenue
and, as such, no left turns would be permitted at

Source: City of Milwaukee.

the intersection and the capacity of the intersection would not be changed.
As shown in Table 164, the total cost of this
alternative is estimated at $483,000, expressed
in 1980 dollars, all of which would be required
for construction. No new right-of-way, businesses,
or residential structures would be taken under
this alternative.

Alternative Plan 8: The eighth alternative plan considered for completion of the Stadium FreewayNorth Interchange, and the second of the four
lesser cost plans prepared by the City of Milwaukee, is shown in Figure 88. This alternative
design is similar to the seventh alternative design,
and provides for a southbound freeway on-ramp
which would have an entrance from W. Lisbon
Avenue at a point between N. 46th and N. 47th
Streets. This new ramp would maintain a grade of
less than 4 percent, the desired maximum for such
ramps. Like the seventh alternative plan, this alternative plan would retain the existing off-ramp to

date the addition of a segment of median and an
exclusive left-turn lane on the northlkest-bound
approach to W. Lisbon Avenue. This left-turn lane
would be exclusively phased to permit northwestto-westbound turn movements from W. Lisbon
Avenue to W. North Avenue, which would be the
only left-turn movements permitted under this
alternative. As shown in Figure 88, accommodation of this exclusive left-turn lane would cause
northwest-bound movements through the intersection of W. Lisbon Avenue and W. North Avenue
to be negotiated at an extreme seven-to-one angle.
It is important to note that the capacity of the
intersection would decrease under this alternative because of the provision of the sepmte
turn phase.

ALTERNATIVE NO. 8 FOR COMPLETION OF THE
STADIUM FREEWAY-NORTH "STUB END"
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As shown in Table 164, the total cost of this
alternative is estimated at $518,000, expressed in
1980 dollars, all of which would be required for
construction. Strips of land from an existing parking lot and a vacant lot, currently owned by the
City of Milwaukee and Milwaukee County, respectively, would be taken under this plan. No businesses or residential structures, however, would be
taken under this plan.
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N. 46th Street, but would provide for the closure
of the on-ramp from N. 47th Street. Under this
alternative, W. Garfield Avenue would be closed
between N. 46th and N. 47th Streets; N. 47th
Street would become a two-way street north of
W. Garfield Avenue and be closed in a culde-sac
south of W. Lisbon Avenue; and N. 46th Street
north of W. North Avenue would remain as currently channelized by the City of Milwaukee.
As under the seventh alternative plan, one structure would be required under this alternative plan
to provide pedestrian access over the new freeway
on-ramp between the intersections of N. 46th
Street and W. Lisbon Avenue, and N. 47th Street
and W. Garfield Avenue.
This alternative plan would provide for specific
treatments to the intersection of W. Lisbon Avenue
and W. North Avenue. Under this alternative, the
north curb line of W. Lisbon Avenue would be set
back a maximum of 15.5 feet between W. North
Avenue and N. 46th Street in order to accommo-

Alternative Plan 9: The ninth alternative plan considered for completion of the Stadium FreewayNorth Interchange, and the third of the four lesser
cost plans prepared by the City of Milwaukee, is
shown in Figure 89. This alternative would also
provide for the construction of a southbound freeway on-ramp which would have an entrance from
W. Lisbon Avenue at a point between N. 46th and
N. 47th Streets, and which would maintain a grade
of less than 4 percent, the desired maximum for
such ramps. This plan is similar to the seventh and
eighth alternatives in that it would provide for the
closure of W. Garfield Avenue between N. 46th
and N. 47th Streets, the retention of the existing
off-ramp to N. 46th Street, and the closure of the
existing on-ramp from N. 47th Street. Also under
this alternative, N. 47th Street would become
a two-way street north of W. Garfield Avenue and
would be closed in a culde-sac south of W. Lisbon
Avenue; and the existing channelization of N. 46th
Street north of W. North Avenue would be retained.
Like Alternative Plans 7 and 8, this alternative
would provide for a structure for pedestrian access
over the new on-ramp between the intersections of
N. 46th Street and W. Lisbon Avenue, and N. 47th
Street and W. Garfield Avenue.

Figure 89

Figure 90

ALTERNATIVE NO. 9 FOR COMPLETION OF THE
STADIUM FREEWAY-NORTH "STUB END"

ALTERNATIVE NO. 10 FOR COMPLETION OF THE
STADIUM FREEWAY-NORTH "STUB END

Source: Ciw of Milwaukee.

Source: City ofMiiweukee.

Like Alternative Plan 8, this alternative would provide for specific treatments to the intersection of
W. Lisbon Avenue and W. North Avenue. Under
this plan, the north curb line of W. Lisbon Avenue
would be set back a maximum of 32 feet between
N. 48th Street and W. North Avenue and a maximum of 27.5 feet between W. North Avenue and
N. 46th Street in order to accommodate the addition of segments of median and channelization
for exclusive left-tum lanes on both the northwest-bound and southeast-bound approaches to
W. Liibon Avenue. Northwest-to-westbound and
southeast-to-eastbound left tums would be permitted under this alternative, and the capacity of
the intersection would not be changed.

parking lots and one vacant lot would be taken
under this plan.

As shown in Table 164, the total cost of this alternative is estimated at $1,330,000, expressed in
1980 dollars, of which $690,000 would be required
for construction and $640,000 would be required
for additional right-of-way. A total of three entire
businesses and strips of land from two other businesses, one business establishment with an attached
apartment, and strips of land from three existing

Alternative Plan 10: The last alternative plan considered for completion of the Stadium FreewayNorth Interchange, and the fourth of the lesser
cost plans prepared by the City of Milwaukee, is
showh in Figure 90. Being similar to the other
three alternatives prepared by the City of Milwaukee, this alternative would provide for the
construction of a southbound freeway on-ramp
which would have an entrance from W. Lisbon
Avenue at a point between N. 46th and N. 47th
Streets and which would maintain a grade of less
than 4 percent, the desired standard for such
ramps; would provide for the closure of W. Garfield Avenue between N. 46th and N. 47th Streets;
would retain the existing off-ramp to N. 46th
Street and provide for the closure of the existing
on-ramp from N. 47th Street; would provide for
the changing of N. 47th Street to two-way operation north of W. Garfield Avenue, and its closure in
a cul-de-sac south of W. Liibon Avenue; and would
provide for the retention of the existing channelization of N. 46th Street north of W. North Avenue.

Like the other three City of Milwaukee alternatives, this alternative would provide for a structure
to provide pedestrian access over the new on-ramp
between the intersections of N. 46th Street and
W. Lisbon Avenue, and N. 47th Street and W. Garfield Avenue. This alternative also would provide
for specific treatments to the intersection of
W. Lisbon Avenue and W. North Avenue. Under
this plan, the south curb line of W. Lisbon Avenue
would be set back a maximum of 28 feet between
W. North Avenue and N. 46th Street, and a maximum of 32 feet between N. 49th Street and
W. North Avenue, in order to accommodate the
addition of segments of median and exclusive
left-turn lanes on both the northwest-bound and
southeast-bound approaches to W. Lisbon Avenue.
Also under this alternative, an additional lane
would be provided for southbound traffic through
the intersection of W. Lisbon Avenue and W. North
Avenue. Northwest-to-westbound and southeastto-eastbound left turns would be permitted under
this alternative, and the capacity of the southeastbound approach to the intersection of W. Lisbon
Avenue and W. North Avenue would be increased.
As shown in Table 164, the total cost of this alternative is estimated at $1,608,000, expressed in
1980 dollars, of which $748,000 would be required
for construction and $860,000 would be required
for new right-of-way. A total of one business, three
business establishments with apartments attached,
and one strip of land from a parking lot would be
taken under this plan.
Alternative Plan 7-The Adopted Plan: The seventh
alternative plan considered for the completion of
the Stadium Freeway-North "stub end" was the
plan adopted by the study Advisory Committee in
1982. This plan was adopted in conjunction with
the adoption in the long-range element of the
northwest side study of an improvement proposal
for W. Appleton Avenue and W. Lisbon Avenue
from W. Burleigh Street to W. North Avenue under
which no physical improvement would be made to
the existing segments of W. Appleton Avenue and
W. Lisbon Avenue, but under which all on-street
parking would be prohibited during both the
morning and evening peak periods in the direction
of peak traffic flow and all left-turn movements
from both W. Appleton Avenue and W. Lisbon
Avenue over these segments would be prohibited
during both peak periods. Under this alternative,
as in the recommended plan for the improvement
of W. Appleton Avenue and W. Lisbon Avenue,
minimal urban disruption would be incurred, and

no businesses or residential structures would be
taken. The intersection of W. Lisbon Avenue and
W. North Avenue would not be improved and
left turns would be prohibited.
A TRANSPORTATION SYSTEMS
MANAGEMENT PLAN FOR THE
PUBLIC TRANSIT SYSTEM OF THE
NORTHWEST SIDE STUDY AREA
Alternative short-range plans for public transit
system development in the northwest side study
area were designed, tested, and evaluated as part of
the concurrent Milwaukee County transit system
service improvement study for the entire public
transit system of Milwaukee County. The alternative transit system plans prepared for Milwaukee
County were developed to include as alternatives
those improvements necessary to address the existing major public transit problems of the study area
as identified in Chapter IV of this report. Those
problems principally relate to the lack of "Freeway Flyer" or express transit service in the most
intensively developed parts of the study area. The
Regional Planning Commission staff, having a technical representative on the task force guiding the
countywide study, ensured that these problems
and their potential resolution were adequately
addressed in that study. Other agencies represented
on the northwest side study Advisory Committee
also participating as members of the task forcethus ensuring that the major short-range concerns
for the study area were addressed in the countywide study-were the City of Milwaukee Departments of City Development and Public Works, the
Milwaukee County Department of Public Works,
the Milwaukee County Transit System, the Wisconsin Department of Transportation, and the Federal Urban Mass Transportation Administration.
In order to be implemented over the next three
to five years, it was essential that the short-range
transit planning for the northwest side study area
be conducted within the context of the Milwaukee
County Transit System short-range transit planning
for all of Milwaukee County. Routes and servicelevel improvements for the northwest side study
area had to be carefully fitted to the routes and
service levels and their proposed changes for the
remainder of Milwaukee County. And, importantly,
the resources available to Milwaukee County to
make service improvements and extensions in the
study area in the next three to five years had to be
balanced against the need to preserve service, and

to improve and extend service in the remainder of
the Milwaukee County public transit service area.
Without this systemwide approach, it would be
extremely difficult, if not impossible, to implement the short-range public transit recommendations of the northwest side study.
Four alternative short-range plans were developed
for the public transit system of Milwaukee County
and the study area under Milwaukee County's
short-range transit planning effort. Of these, two
plans were intended to serve as "benchmark" plans
against which alternative plans developed to address
the existing problems and needs of Milwaukee
County and the study area could be compared.
One of these benchmark plans was a "status quo"
system plan, which would maintain the routes and
service levels of the transit system as it existed in
1980. The second benchmark plan, termed an
"augmented" system plan, also would retain the
existing route structure of the Milwaukee County
Transit System, but would provide for increased
service levels.
The third alternative plan developed, and the first
designed to specifically address the identified
transit deficiencies within the Milwaukee area
and the northwest side study area, was termed
a "timed-transfer" system plan, and was based
upon establishing transit, or transfer, centers at
which a number of routes would meet at common
arrival times in order to facilitate transfers between
routes. Local routes of short length and with short
headways would meet at the center serving collection and distribution functions in the surrounding
area, and express or Freeway Flyer routes would
provide line-haul service connecting the centers.
A total of eight transit centers were proposed to be
developed in Milwaukee County under this alternative, including three in the northwest side study
area and one center on the border of the study
area, as shown on Map 151. The plan also recommended within the northwest side study area the
provision of one additional Freeway Flyer route,
five additional express routes, and some extension
of local transit service to the northwest comer of
Milwaukee County.
The second alternative plan developed to address
identified deficiencies within Milwaukee County
was termed an "extended grid" system plan, and
involved the expansion of all elements of the
Milwaukee County public transit system: local,
express, and Freeway Flyer. Under this plan,
service to some lower density areas and unserved

areas in Milwaukee County would be provided by
branches or extensions of existing routes as well
as by new routes. Also, service levels would be
improved under this plan. As shown on Map 152,
one additional Freeway Flyer route would serve
the northwest side study area under this plan.
Finally, five additional express routes would be
provided within the study area under this alternative plan, and local transit service would be
extended to the northwest corner of Milwaukee
County, as under the "timed-transfer" system plan.
The performance of these four plans was reviewed
and compared route-by-route, and a plan combining the best features of the four original plans
was developed by the county study staff and the
study task force. This plan was then further evaluated and presented at public informational meetings and hearings. Following this public review,
revisions were made to the plan, and the plan was
adopted by the study's task force, recommended
by the Milwaukee County Board Mass Transit Committee for adoption by the Board, and subsequently
adopted by the Board in September 1980.
The following sections of this chapter describe the
recommendations of this adopted short-range
public transit plan and program for Milwaukee
County as they relate to the northwest side study
area. A comparison of the recommended plan to
the existing public transit system, in terms of its
effect on the northwest side study area, is also
provided. This comparison serves to indicate the
degree to which the recommended short-range
transit plan for the study area might better satisfy
the adopted northwest side study transportation
system objectives than a "status quo" plan of
maintaining the existing transit system. This comparison was prepared for the year 1985, as the
time frame for implementation of the recommendations under the study would be five years beginning in 1980.
The five-year, short-range transit system plan
adopted by Milwaukee County includes the provision of three levels of transit service in the northwest side study area: 1)Freeway Flyer or primary
service, 2) express or secondary service, and 3) local
or tertiary service. Transit service would be
expanded in the study area under the plan, as
shown on Maps 153 and 154. Under the recommended plan, a total of about 164 route miles of
Freeway Flyer service would be provided in the
study area, an increase of about 67 route miles of
primary transit service over the existing transit

Map 151
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b established throughout the northwest
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arrival times in order to facilitate transfers between routes. Local
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center serving collection and distribution functions in the surrounding area, and express or Freeway Flyer routes would provide linehaul service connecting the centers. Under this alternative plan,
a total of eight transit centers would be developed, including three
in the northwest side study area and one on the border of the study
area. Also under this plan, one additional Freeway Flyer route,five
additional express routes, and some extensions of local transit
service to the northwest corner of Milwaukee County would be pro-
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This man shows the recommendad short-range olan for ~ u b l l c
traneit for the northwen side studv area as deilgped by the Milwaukee County Transit S y m m as part of its transit system service
improvement study. This plan wasdeuelopod by combining the k t
features of the original alternative shortqange transit plans and by
mod~fvingthe resultant plan follwv~nspublic review. This Plan was
recommanded by tho Milwaukee County Board Mass Transit Committw for adoption by the Milwaukee County Board, and was subsequently adopted by the Milwaukee County Board in Septembr
1980. This recommended olan would ~ r o v i d efor a total of about
164 route miles of Freeway Flyer service within the study ama,an
increase of about 67 route miles of primary transit service over the
existing transit system. Seven Freeway Flyer routes, Including one
UBUS route. would be Drovided in the studv area under the recommended plan, along with nlne park-ride tats, a total of two more
primary transit routes and parkslde lots than undar the existing
system. Under this plan, about 23 route miles of secondary, or
exoress. s e ~ l c ewould be Drovtded In the studv ares. an increase
of about 16 route miles over the exlstlng system. Alao, under thls
plan, the Bayshore Shopping Center would operate as a transit, or
transfer, center where a number of local routes and one express
route would terminate, with schedules coordinated t o minimize
travel transfer times. About 20 more route miles of local service
would be provided under this plan. The configuration of the local
service would remain largely a grid of n o r t h w t h and east-west
bus lines operating principally over surface arterial streets. Finally,
under thls recommended plan, six existing routes would be
extended and 10 existing routes would be rerouted t o improm
mnnectlvitv and directness.
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system. Seven Freeway Flyer routes, including one
UBUS route, would be provided in the study area
under the recommended plan, along with nine
park-ride lots, a total of two more routes and lots
than under the existing system. One of the two
new routes would be initiated from a new park-ride
lot in the vicinity of W. Good Hope Road and the
Zoo Freeway (USH 45), and would traverse the
Zoo Freeway (USH 45) and the East-West Freeway
(IH 94) to downtown Milwaukee. The second
route would be initiated from a new park-ride
lot at Timmerman Airport, and would traverse
W. Appleton Avenue and the Stadium Freeway
(USH 41) to downtown Milwaukee.
Under the recommended plan about 23 route miles
of secondary, or express, service, would be provided in the study area. This compares to about
eight route miles under the existing system, or
"status quo" short-range plan. One of the two
routes under the recommended plan would operate from the Bay Shore Shopping Center adjacent
to the study area to the University of WisconsinMilwaukee and to downtown Milwaukee, and then
west on W. Wisconsin Avenue within the study area
to the Milwaukee County Medical Complex. The
beginning of this route at the Bay Shore Shopping
Center would be a transit center where a number
of local routes and the express routes would terminate, with schedules coordinated to minimize
transfer times. The other express route would
begin at the Capitol Court Shopping Center and
traverse W. Fond du Lac Avenue and N. 17th
Street to downtown Milwaukee.
About 371 route miles of local transit service
would be provided within the northwest side study
area under the recommended plan. The existing
system provides about 351 route miles of local
service. The proposed local transit route network
would remain largely a grid system of north-south
and east-west local bus lines spaced between onehalf mile and one mile apart, and operating principally over surface arterial streets. Under the
recommended plan, six existing routes are to be
extended, and 10 existing routes are to be rerouted
over some portion of their route to improve connectivity and directness. The local transit service
area provided under the recommended plan would
be nearly the same as that under the existing transit
system. With respect to levels of service, the frequency of buses would increase on four existing
routes during peak time periods, and on 1 6 routes
during off-peak time periods.

Under the recommended plan, an estimated 436
transit vehicles would be required for use in the
study area during the morning peak period, as compared with an estimated 329 vehicles under the
"status quo" plan, as shown in Table 165. During
the midday period, an estimated 269 transit
vehicles would be required for use in the study
area, as compared with an estimated 210 vehicles
under the "status quo" plan. Also under the recommended plan, a total of 53,400 bus miles would
be traveled per weekday, compared with an estimated 37,500 bus miles under the "status quo"
plan. Table 166 provides a summary of all of the
improvements recommended under the short-range
plan for public transit in the study area.
The testing and evaluation of the short-range transit
system plan was conducted under two motor fuel
price levels. One level was $1.50 per gallon in 1985
in 1980 dollars, which was consistent both with
long-range projections of motor fuel price under
the long-range element of the northwest side study
and with the range of future motor fuel price established under the Milwaukee area primary transit
system alternatives analysis. An average automobile
fuel efficiency approaching 18 to 20 miles per gallon (mpg) in 1985 was assumed under this fuel
price, and thus an $0.08-per-mile automobile motor
fuel cost was used for estimating automobile outof-pocket operating costs and transit ridership. The
other motor fuel price level used was $2.00 per
gallon in 1985 in 1980 dollars, the level used in
the Milwaukee County transit system service study
under which the five-year short-range transit plan
for Milwaukee County was developed. Under the
transit service study, an average automobile motor
fuel efficiency approaching 17 mpg in 1985 was
assumed, and thus a $0.12-per-mile motor fuel cost
was used for estimating automobile out-of-pocket
operating costs and transit ridership.
Table 167 indicates the number of person trips
generated within the northwest side study area
and internal to the Southeastern Wisconsin Region
on an average weekday by trip purpose in the
year 1985. As shown in this table, an estimated
1,230,900 person trips would be made within the
study area in 1985, an increase of 74,200 trips, or
about 6 percent, over the 1972 total. Under the
recommended short-range transit plan, an estimated 109,100 to 137,100 person trips, or about
9 to 11percent of all person trips generated within
the study area and internal to the Region, would
be made on the public transit system, the range

Table 165
PUBLIC TRANSIT FACILITIES I N THE STUDY AREA-RECOMMENDED
AND "STATUS Q U O SHORT-RANGE TRANSIT PLANS: 1985
"Status Quo" Plan

Recommended Plan
Transit Facility
Characteristic
Route Miles
Primary
Secondary.
Tertiary

................
..............
................

Total
Special Facilities
Exclusive Rights-of-way. .
Exclusive Lanes

.....
...........

Bus Miles per Weekday.

Percent
of Total

Miles

Miles

Percent
of Total

163.5
23.2
370.6

29.3
4.2
66.5

96:3
7.6
351.3

21.1
1.7
77.2

557.3

100.0

455.2

100.0

---

---

........

Vehicle Requirement
Morning Peak Period.
Midday Period

........
............

--

---

--

53,400

37,500

Number

Number

436
269

329
210

Source: SEWRPC.

Table 166
RECOMMENDED SHORT-RANGE PLAN FOR PUBLIC TRANSIT I N THE
NORTHWEST SIDE STUDY AREA: SUMMARY OF RECOMMENDED IMPROVEMENTS
Summary of Improvements
Additional Service
Primary Service
67 additional route miles
Two additional routes: Good Hope Road1200 Freeway Flyer
Timmerman FieldIAppleton Avenue Flyer
Two additional park-ride lots: Good Hope Road at Fond du Lac Freeway (USH 45)
Timmerman Field
Secondary Service
15 additional route miles
Two new routes: Bay Shore Shopping CenterlDowntown Milwaukee/MilwaukeeCounty Medical Complex
Capitol Court Shopping CenterlDowntown Milwaukee
(Highland BoulevardlDowntownMilwaukee route deleted)
One new transfer center: Bay Shore Shopping Center
Tertiary Service
20 additional route miles
Six route extensions
Ten reroutings
Frequency of service increases on four routes during peak period and 16 routes during off-peak period
Vehicle and Operational Requirements
Additional Buses Needed
During peak period: 107 additional buses per weekday
During off-peak period: 59 additional buses per weekday
Bus Hour Requirements
15,900 additional bus hours per weekday
L

Source: SEWRPC.
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Table 167
DISTRIBUTION OF TOTAL INTERNAL PERSON TRIPS I N THE STUDY AREA
ON AN AVERAGE WEEKDAY FOR THE RECOMMENDED A N D "STATUS QUO"
SHORT-RANGE TRANSIT PLANS FOR THE NORTHWEST SIDE STUDY AREA: 1985
Internal Person Trips Generated

Existing 1972

Percent
of Total

Auto
Person Trips

Percent
of Total

Total
Person Trips

72,100

6.2

1,056,800

91.4

1,156,700

Transit
Person rips^

Plan or Condition

. . . . . . . .. . . . . .

1985 "Status Quo" Plan
$2.00per Gallon Motor Fuel
Cost in 1985 in 1980 Dollars
$1.50per Gallon Motor Fuel
Cost in 1985 in 1980 Dollars

...

95,300

7.7

1,101,000

89.4

1,230,900

...

77.000

6.2

1 ,I 19,300

90.9

1,230,900

1985 Recommended Plan
$2.00per Gallon Motor Fuel
Cost in 1985 in 1980 Dollars
$1.50per Gallon Motor Fuel
Cost in 1985 in 1980 Dollars

...

137,100

11.1

1,059,200

86.1

1,230,900

...

109.100

8.9

1,087,200

88.3

1,230,900

a~he
transit fare assumed in an analysis of a transit system plan will affect the estimated ridership on the system, the estimated farebox revenue
of the transit system, and the estimated operating subsidy required.
The levels of transit ridership presented in this table for the northwest side study area, and the attendant revenues and operating subsidies
presented in Table 169, are all based upon an assumed $0.50 public transit fare in the year 1985, expressed in constant 1980 dollars-that
is, a transit fare which will increase with general price inflation over the five-year, short-rangeplanningperiod. This assumption is consistent
with ridership estimates prepared under the Milwaukee County study in the spring of 1980. While the ridership levels under that plan were
estimated based upon an assumed $0.50 fare, a 1985 fare of $0.40 was used to estimate revenue and operating subsidies. The latter fare, also
expressed in constant dollars, was intended to be indicative of a fare structure which did not increase quite as rapidly as general price inflation.
The ridership and revenue levels developed for the Milwaukee County plan are shown in Appendix B of this report. Also shown in Appendix B
are the transit ridership, revenue, and operating subsidy estimates prepared for the same plan, with a $0.50 fare used to determine both ridership and estimate revenues. It should be noted that the difference in transit ridership between a $0.40 fare and a $0.50 fare for the Milwaukee
County short-range transit plan is only 7 percent in the year 1985. This difference is nor significant, given the accuracy with which the total
future market for travel in the Milwaukee area can be estimated. The attendant differences in transit system revenue and operating subsidy
are, however, 2 0 and 13 percent, respectively, with the revenue being lower and the operating subsidy being higher under the $0.40 transit
fare. As shown in Appendix B, however, the effect of the assumptions made under the Milwaukee County short-range transit plan as published-that is, using a $0.50 fare to estimate ridership but a $0.40 fare t o estimate revenue and subsidy-was t o conservatively understate the
transit system revenue by about 4 percent and to overstate the required subsidy by about 3percent, as compared with estimates for the same
plan using a $0.40 fare to estimate both ridership and revenue.
I t should also be noted that there are factors affecting the estimation of transit ridership which, because of the uncertainties involved, may
have a greater impact on any estimates of transit ridership and attendant revenues and operating subsidies than the modest differences
assumed in fares. In the estimates of 1985 transit ridership prepared for the Milwaukee County plan, a $2.00 per gallon gasoline price was
assumed, expressed in constant 1980 dollars, and an average automobile fuel utilization efficiency of 17 miles per gallon was assumed, resulting in an automobile fuel cost per mile, expressed in constant 1980 dollars, of about $0.12 per mile-more than 50 percent higher than in
1980. Based upon analyses of short- and long-range crude oil and motor fuel price projections and of automobile fuel utilization efficiencies
prepared at the national level, the Regional Planning Commission determined under the Milwaukee area primary transit alternatives analysis
study-conducted concurrently with this northwest side study-that the midpoint of the likely range of future gasoline price in 1985,
expressed in constant 1980 dollars, may be expected to approximate $1.50 per gallon, and that automobile fuel efficiency may be expected
to range from 18 to 20 miles per gallon, resulting in an automobile fuel cost of about $0.08 per mile. As shown in this table, estimates of
transit ridership under the recommended short-range transit plan-assuming a $0.40 transit fare and this lower motor fuel cost-are well under
the ridership estimates for this same plan at both the $0.40 and $0.50 fare level and at the higher motor fuel cost-22 percent and lbpercent, respectively. In addition, estimates of revenue are substantially lower-35 percent and 21 percent for the $0.50 and $0.40 fare, respectively; and estimates of operating subsidy are substantially higher-25 percent and 9 percent for the $0.50 and $0.40 fare, rewectively.
Source: SEWRPC.

depending upon the amount of increase in motor
fuel cost per mile assumed to the year 1985. This
compares with an estimated 77,000 to 95,300
person trips, or about 6 to 8 percent of all person
trips, under the "status quo" plan in 1985, the
range again depending upon the motor fuel cost
per mile in that year. In 1972, an estimated 72,100
trips were made on public transit within the study
area, or about 6 percent of all person trips generated within the study area and internal to the
Region in that year.
EVALUATION OF THE RECOMMENDED
SHORT-RANGE TRANSIT PLAN FOR
THE NORTHWEST SIDE STUDY AREASATISFACTION OF ADOPTED STUDY
OBJECTIVES AND STANDARDS
The most effective way to evaluate the performance of the recommended short-range transit
system plan is to scale this plan against the agreedupon study objectives which pertain to public
transit (see Chapter I1 of this report), and to compare this performance to that of the existing
system, or "status quo" plan. Of the seven development objectives developed under this study,
five are pertinent to the evaluation of the recommended short-range transit system plan: 1 ) the first
objective, which pertains to the need for transit
accessibility to land uses; 2) the second objective,
which provides for the economic and energy efficiency of the transit system; 3) the third objective,
which specifies that an appropriate range of transportation services be provided; 4) the fifth objective, which asserts that quick and convenient travel
be provided; and 5) the sixth objective, which
asserts that travel safety be provided. The fourth
objective, which asserts that disruption of the existing and desirable future neighborhood and community development, including adverse impacts on
the property tax and natural resource base, should
be minimized, and the seventh objective, which
provides for a transportation system with a high
aesthetic quality, were not used in the evaluation
of the recommended transit plan as each of these
objectives serves largely to measure the impact of
the construction of transportation facilities. As no
such construction would be associated with the
implementation of the short-range transit system
plan, these two objectives were not used. It is
important to note that the five development
objectives used in this evaluation of the short-range
transit plan were not the same objectives used by
the Milwaukee County Transit System in the
development of the recommended short-range

transit plan, the trinsit system's objectives being
more cost-oriented (mdless comprehensive.
Effectiveness of the Recommended and "Status
Serving the Land Use Pattern of the Study Area
The first transportation system development objective formulated under the study identifies the need
for an integrated transportation system which,
through its location, capacity, and design, will
effectively serve the existing land use pattern of
northwestern Milwaukee County and southern
Ozaukee County and promote implementation of
the adopted regional land use plan. This objective
is supported by two standards which are considered relevant to the evaluation of the recommended short-range transit plan: one relating to
maximum transit travel times between residential
areas of the study area and major land use activity
centers of the Region, and the other relating to
the overall transit accessibility of residential areas
of the study area to all urban land use activities in
the Region.
Accessibility to Major Land Use Activities: The
first standard under this objective specifies that the
public transit system should provide service such
that the maximum number of residents within
the urbanized portion of the study area are within
30 minutes travel time of 40 percent of the Milwaukee area jobs; 35 minutes travel time of three
of the Region's major retail and service centers;
30 minutes travel time of one of the Region's
major medical centers, hospitals, and/or medical
clinics; 40 minutes travel time of one of the
Region's major parks and outdoor recreational
areas; 40 minutes travel time of one of the
Region's technical or vocational schools, colleges,
or universities; and 60 minutes travel time of the
Region's scheduled air transport facility. These
accessibility levels are considered essential to the
support of the land uses within the urbanized
portion of the study area.
As summarized in Table 168, these travel accessibility standards are met to an extent under the
recommended short-range transit plan. None of the
standards are met in the urbanized part of the
Ozaukee County portion of the study area, principally because no transit service accessible by
walking is provided to this area under the recommended plan, and Freeway Flyer primary transit
service accessible by a drive of three miles or less to
park-ride lots is available to only the southern part
of the Ozaukee County portion of the study area.

Table 168
ACCESSlBl LlTY OF THE POPULATION OF THE URBANIZED PORTION OF THE STUDY
AREA TO EMPLOYMENT AND SELECTED MAJOR LAND USE AND ACTIVITY CENTERS BY
PUBLIC TRANSIT: RECOMMENDED AND "STATUS Q U O SHORT-RANGE TRANSIT PLANS
"Status Quo" Plan

Recommended Plan
Milwaukee
County
Portion of
Study Area

Resident
Population Within:

30 Minutes Travel Time of
40 Percent of Regional Jobs
Population Served . . . . . . . .
Percent of Urbanized Area
Population i n 1985. . . . . . .
Percent o f Transit Service Area
Population i n 1985. . . . . . .

Ozaukee
County
Portion of
Study Area

Milwaukee
County
Portion of
Study Area

Ozaukee
County
Portion of
Study Area

.......

72,200

--

39,100

--

.......

14.5

--

7.9

--

.......

16.0

--

8.6

--

35 Minutes Travel Time of Three or More
Major Retail and Service Centers
Population Served . . . . . . . . . . . . . . .
Percent of Urbanized Area
Population i n 1985. . . . . . . . . . . . . .
Percent of Transit Service Area
Population i n 1985. . . . . . . . . . . . . .

279,400

--

244,000

--

56.4

--

49.2

--

61.8

-

-

53.9

--

422,400

--

402,000

--

85.2

--

81.1

--

93.4

--

88.9

--

.....

424,000

--

376,000

--

.....

85.6

--

75.8

--

.....

93.7

--

83.1

--

437,800

--

421,600

--

88.3

--

85.1

--

96.8

--

93.2

--

.......

186,500

--

71,400

.......

37.6

--

14.4

---

.............

41.2

--

15.8

--

30 Minutes Travel Time of a Major Medical
Center, Hospital, or Medical Clinic
Population Sewed . . . . . . . . . . . . . . .
Percent of Urbanized Area
Population i n 1985. . . . . . . . . . . . . .
Percent of Transit Service Area
Population i n 1985. . . . . . . . . . . . . .
40 Minutes Travel Time of a Major
Park or Outdoor Recreational Facility
Population Served . . . . . . . . . .
Percent o f Urbanized Area
Population i n 1985. . . . . . . . .
Percent of Transit Service Area
Population i n 1985. . . . . . . . .

40 Minutes Travel Time of an
Accredited University, College, or
County Technical or Vocational School
Population Sewed . . . . . . . . . . . . . . .
Percent of Urbanized Area
Population i n 1985. . . . . . . . . . . . . .
Percent of Transit Service Area
Population i n 1985. . . . . . . . . . . . . .
60 Minutes Travel Time of a
Scheduled Air Transport Facility
Population Served . . . . . . . .
Percent of Urbanized Area
Population in 1985. . . . . . .
Percent of Transit Service Area
Population i n 1985.
Source: SEWRPC.

The northern part of the Milwaukee County portion of the study area, generally north of W. Mill
Road, is not fully provided local transit service
which is accessible by walking under this plan.
Freeway Flyer primary transit service that is accessible by a drive of three miles or less to park-ride
lots, or express transit service accessible by walking, is provided to nearly all parts of the Milwaukee
County portion of the study area.

Map 155
ACCESSIBILITY WlTHlN THE STUDY AREA TO
GENERAL MITCHELL FIELD WITHIN 60 MINUTES
TRAVEL TIME BY PUBLIC TRANSIT UNDER THE
RECOMMENDED SHORT-RANGE TRANSIT PLAN: 1985

For residents within that area of the Milwaukee
County portion of the study area served by local
public transit, transit accessibility standards for
major medical facilities, major educational facilities, and regional parks are generally met under the
recommended plan. Transit accessibility standards
with respect to a scheduled air transport facility
and regional retail and service centers are generally met under this plan only in the southeastern
corner of the local transit service area. Furthermore, only a very small part of the study area is
within 30 minutes by transit of 40 percent of the
Milwaukee area jobs. The recommended plan,
however, provides some improvement over the
existing public transit system, or "status quo"
plan, in the degree of public transit accessibility
afforded to all major land use activity centers, but
particularly to General Mitchell Field and to jobs,
as shown on Maps 155 through 158.
Accessibility Support of Land Use Plan: The second
standard used under this obiective in the evaluation
of the short-range transit plan requires that the
relative accessibility provided by the recommended
plan be adjusted to the adopted year 2000 land use
plan for this area, providing to areas in which development is to be supported or induced a higher relative accessibility than that provided to areas to
be protected from urban development. An index
of accessibility was computed which measured
the ease with which each part of the study area
could reach land use activity centers within the
study area and the Regian by public transit under
the recommended and "status quo" short-range
transit plans.
As shown on Maps 159 and 160, both transit plans
would support the study area land use plan, as
they would provide the highest accessibility in the
extreme southeastern comer of the study area and
would generally decrease in accessibility in all directions in the study area from the central business
district of Milwaukee. A higher level of accessibility would be provided under the recommended
short-range transit plan. However, under both plans

This map shows tho9e portions of the rtudv area which would be
within 6 0 minutes travel time by public transit of General Mitchell
Field airport under the recommended short-range transit plan in
1985. About 188,500 people--ar approximately 38 percent of the
urbanized population of the study area in 1985, and about 41 percent of the transit service area population in the study area in
1985-would be so served under this plan.

Source: SEWRPC.

Map 156

Map 157

ACCESSIBILITY WlTHlN THE STUDY AREA TO
GENERAL MITCHELL FIELD WlTHlN 60 MINUTES
TRAVEL TlME BY PUBLIC TRANSIT UNDER THE
"STATUS QUO" SHORT-RANGE TRANSIT PLAN: 1985

ACCESSIBILITY WlTHlN THE STUDY AREA
TO MILWAUKEE AREA EMPLOYMENT
OPPORTUNITIES WITHIN 30 MINUTES
TRAVEL TIME BY PUBLIC TRANSIT
UNDER THE RECOMMENDED SHORTRANGE TRANSIT PLAN: 1985

1 -'1

This map shows those portions of the study area which would be
within 60 minutes travel time by public transit of General Mitchell
Field airport under the "status quo" short-range transit plan for
public transit in 1985. About 71,400 people-or about 14 percent
of the urbanized population of the study area in 1985 and about
16 percent of the transit service area population in the study area
i n lW5-would be so served under the "status quo" short-range
plan. As indicated by a cornpariaon of this map with Map 155, the
recommended short-range plan would serve nearly three times as
many people within 60 minutes travel time by public transit of
General Mitchell Field in 1985 as the "status quo"short-range plan
for public transit.

Swrce: SEWRPC.
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This map shows the percent of employment opportunities accersibie within 30 minutes travel time by public transit under the
recommended short-range transit Plan in 1985. As shown on this
map, only in the extreme southeastern portion of the study area
would 40 percent or more of the employment opportunities be
accessible within 30 minutes travel time by public transit under
this plan. This area would house a population of 72,200 persons,
or about 15 percent of the urbanized population of the study area
in 1985 and about 16 percent of the transit service area population
in the study area in 1985.
Soume: SEWRPC.

Map 168

Map 159

ACCESSIBILITY WITHIN THE STUDY AREA
TO MILWAUKEE AREA EMPLOYMENT
OPPORTUNITIES WITHIN 30 MINUTES
TRAVEL TIME BY PUBLIC TRANSIT
UNDER THE "STATUS Q U O SHORTRANGE TRANSIT PLAN: 1985

PUBLIC TRANSIT ACCESSIBILITY TO LAND USE
ACTIVITIES WITHIN THE STUDY AREA UNDER THE
RECOMMENDED SHORT-RANGE TRANSIT PLAN: 1985

This map shows those areas of the study area in which 40 percent
or more of all employment opponunities would be accessible
within 30 minutes travel time by public transit under the "status
quo" short-range transit plan in 1985. As shown on this map, only
in limlted pans of the southeastern portion of the study area would
such accessibility be afforded. A total of 39,100 people would
reside within these areas in 1985, or about 8 percent of the urbanized population of the study area in 1985 and about 9 percent of
the transit service area population in the study area in 1985. As
indicated by a comparison of this map with Map 157, under the
recommended short-range transit Plan nearly twice as many people
would reside within areas in which 40 percent of the employment
opportunities are within 30 minutes travei time by public transit In
1985 as under the "status quo" short.range transit plan.

This map illustrates the relative accessibility t o public transit which
would exist in the study area under the recommended short.range
transit plan in 1985. Areas of highest relative transit accessibility
under this plan would be located in the extreme southeastern portion of the study area. From those locations, the accessibilitv levels
would decrease in irregular concentric tiers.

Source: SEWRPC.

Source: SEWRPC.

Map 160
PUBLIC TRANSIT ACCESSIBILITY TO LAND USE
ACTIVITIES WITHIN THE STUDY AREA UNDER THE
"STATUS QUO" SHORT-RANGE TRANSIT PLAN: 1985

some areas recommended for medium- and highdensity development would be afforded little or no
public transit accessibility, including the proposed
Granville industrial land bank area and the mediumdensity development recommended for the portion
of the study area in Ozaukee County in and around
the Villages of Grafton, Saukville, and Thiensville
and the City of Cedarburg.
Summary and Conclusions: The first transportation
systems management and development objective
formulated under this study and used in the evaluation of the recommended short-range transit plan
sets forth the need to provide transportation facilities and services which will serve the anticipated
land uses of the study area, and which will promote the implementation of the adopted regional
land use plan for the study area.
Minimum standards for travel time by public
transit to major land use centers under this accessibility objective would be met to a limited extent
under the recommended short-range plan for public
transit for the study area, and would not be met at
all in the urbanized part of the Ozaukee County
portion of the study area. Minimum transit travel
time standards for major medical facilities, major
educational facilities, and regional parks would be
met only within that part of the Milwaukee County
portion of the study area considered to be served
by local transit. Minimum travel time standards
with respect to General Mitchell Field (the only
scheduled air transport facility in the Region),
major retail and service centers, and Milwaukee
area jobs would be met only in the southeastern
portion of the study area. The overall level of
accessibility provided by the recommended transit
plan would, however, generally support the study
area land use plan except in the northwestern
comer of the Milwaukee County portion of the
study area, and in parts of Ozaukee County.

This map illustrates the relative accessibility t o public transit which
would exist in the study area under the "status quo" short-range
transit plan in 1985. As under the recommended plan, the areas of
highest relative accessibility would be located in the extreme southeastern portion of the study area, and from these locations the
accessibility levels would decrease in irregular concentric tiers.
As indicated by a comparison of this map with Map 159. a higher
level of transit accessibilitv would be ,orovided under the recorn.
mended rhort-range transit plan. Some areas recommended for
medium- and highdensity development would.however,be afforded
little transit accessibility under either plan. These areas would
include the proposed Granville industrial land bank area, and the
mediumdensity development recommended for the portion of the
study area in Ozaukee County in and around the Villages of Grafton, Saukville, and Thiensville and the City of Cedarburg.
~

Source: SEWRPC,

524

~~

The recommended short-range plan for public
transit does have limited advantages over a shortrange "status quo" plan regarding transit system
accessibility to land use in the study area. A greater
portion of the study area would be accessible
within reasonable transit travel times to General
Mitchell Field and to jobs under this plan, and
a generally higher overall accessibility by transit
would be provided to urban land use activity
centers within the Milwaukee area.

~~

Effectiveness of the Recommended and "Status
Quo" Short-Range Transit System Plans in
Providing a Transportation System Which is
Economlcd a n m i c i e n t .,and Which Satisfies
All Other Objectives at the Lowest Possible Cost
The second transportation development objective formulated under the study and used in the
~~

--------

~~

------

Table 169
PUBLIC TRANSIT SYSTEM COSTS IN THE STUDY AREA UNDER THE
RECOMMENDED AND "STATUS Q U O SHORT-RANGE TRANSIT PLANS: 1985
Recommended Plan
(1980 dollars)

"Status Quo" Plan
(1980dollars)

$1 34,560,000
130,355,000

$1 1 1,360,000
107,880,000

$ 16,244,800

$ 11,631,800

18,385,000

12,979,000

....
.........

$0.40
0.57

$0.42
0.57

.........
.........

$0.49
0.40

$0.48
0.40

Public Transit System Cost Element
(1980dollars)
Cumulative Operation and
Maintenance Costs: 1980 to 1985~
$2.00per Gallon Motor Fuel Price.
$1.50per Gallon Motor Fuel Price.

.........
.........

Total Operating Subsidy Required: 1985
$2.00per Gallon Motor Fuel Price. . .
$1.50per Gallon Motor Fuel Price.

.......
.........

Total Operating Subsidy
Required per Ride: 1985
$2.00per Gallon Motor Fuel Price.
$1.50per Gallon Motor Fuel Price.
Farebox Revenue as a Proportion
of Total Operating Cost: 1985
$2.00per Gallon Motor Fuel Price.
$1 .SOper Gallon Motor Fuel Price.

.....

a~perationand maintenance costs include all costs necessary to operate and maintain the motor bus fleet, to maintain support equipment, and
to cover administration and overhead expenses. The cost per bus-hour is estimated at $32 in 1980 dollars under the higher motor fuel price
assumption for 1985, and $31 in 1980 dollars under the lower motor fuel price assumption.
Source: SEWRPC.

evaluation of the recommended short-range plan
for public transit identifies the need for a public
transit system which is economical and efficient,
satisfying all other objectives at the lowest possible
cost. This objective is supported by four standards,
two of which are applicable to the evaluation of
short-range transit plans. One requires that transportation system operating and capital costs be
minimized, and the other specifies that energy use
in the operation of transportation systems should
be minimized.
Operating and Capital Costs: The first standard
indicates that transportation system operating and
capital costs should be minimized. Total operation
and maintenance costs for the recommended and
"status quo" short-range plans for public transit in
the study area were estimated in constant 1980
dollars for the period 1980 to 1985,and are presented in Table 169. Total operation and maintenance costs for the recommended short-range plan
would approximate $130.4 to $134.6 million,
depending upon the range of real increase in diesel
motor fuel price to 1985. Total operation and
maintenance costs for the "status quo" plan would
approximate $107.9 to $111.4 m i l l i o n ~ rabout
17 percent less than under the recommended plan-

again depending upon the range of real increase in
diesel motor fuel price. Under both plans, capital
costs would be expended only for bus acquisition,
with both plans requiring expenditures for bus
replacement, and the recommended plan only
requiring expenditures for additional buses. An
average of 36 new buses per year would need to
be added to the Milwaukee County bus fleet over
and above vehicle replacement under the recommended plan, requiring a total of about $27 million over the next five years in 1980 dollars. Nearly
107 additional buses, or about 21 more buses per
year, would be required in the northwest side
study area during morning peak periods. Existing and planned renovated and new garages and
shops could provide adequate storage and maintenance for existing and additional vehicles under
either plan.
Under the recommended plan and assuming a transit fare that would increase only with inflation,
a total operating subsidy in the study area of about
$16.2 to $18.4 million, or about $0.40 to $0.57
per passenger, would be required in 1985 under
a $0.50 transit fare in 1980 dollars. In comparison,
under the "status quo" plan and the same transit
fare, a total operating subsidy of about $11.6 to

$13.0 million, or about $0.42 to $0.57 per passenger, would be required in 1985.
Energy Use: Motor fuel consumption by the public
transit system under the recommended short-range
transit plan would total about 13,350 gallons
average weekday in the study area, or about 4,000
gallons, or 42 percent, more than under the "status
quo" plan. However, under the recommended plan,
between 32,100 and 41,800 fewer trips by automobile may be expected to be made on an average
weekday. As a result, the recommended plan may
be expected to have an automobile fuel savings
of about 4,700 to 6,100 gallons per weekday,
or about 3 to 4 percent of the total amount of
motor fuel used by automobiles on the arterial
street and highway system of the study area on
an average weekday.
Summary and Conclusions: The second transportation development objective formulated under this
study and used in the evaluation of the recommended short-range plan for public transit requires
the provision of transportation facilities and services which are economical and efficient, and
which satisfy all of the other objectives at the
lowest cost. Under the recommended plan, the
total operation and maintenance costs over the
period 1980 to 1985 would range between $130.4
and $134.6 million, depending upon the extent of
future real increase in diesel motor fuel price, or
about $22.5 to $23.2 million more than would
be required if the existing public transit system
were maintained. Assuming a $0.50 transit fare
in 1980 dollars in 1985, the total operating subsidy required in the year 1985 would also be
higher under the recommended short-range transit
plan than under a "status quo" plan-between
$16.2 and $18.4 million compared with between
$11.6 and $13.0 million. However, the total subsidy per ride under this transit fare in the year
1985 would be about the same under both plansabout $0.40 to $0.57 under the recommended plan
compared with $0.42 to $0.57 under the "status
quo" plan.
There also would be a fuel savings under the recommended short-range plan. Although the motor
bus transit system would require nearly 4,000 more
gallons of fuel per average weekday, automobiles
would use between 4,700 and 6,100 fewer gallons
of motor fuel per average weekday in the year
1 9 8 5 a b o u t 3 to 4 percent of total automobile
fuel use in the study area.

Effectiveness of the Recommended and
.~
.-"Status Quo" Short-Range Transit System
Plans in Providing
- a Balanced Transportation
System at an Adequate Level of Service
The third transportation system development and
management objective formulated under this study
specifies the need for a flexible, balanced transportation system which provides the appropriate types
of transportation service needed by all residents in
the northwestern portion of Milwaukee County
and southern Ozaukee County at an adequate level
of service. Nine of the 1 3 standards under this
objective were used in the evaluation of the recommended transit system plan. The first standard
under this objective was not used in this analysis as
it does not relate to the public transit system, and
the seventh, eighth, and ninth standards, which
relate to passenger stop spacings along public transit
routes, were not used in this analysis as specific
passenger stop spacing was not addressed under the
recommended short-range transit plan.
~~

-

-~ - - -

Provision of Primarv and Secondarv Public Transit
Service: The first standard to be used in this evaluation of the recommended short-range transit plan
specifies that primary and ~ e c o n d a r ~ - ~ u btransit
lic
routes in the study area should connect and serve
areas of concentrated land use activities, including
major retail and service centers; major industrial
centers; major medical centers, hospitals, and/or
medical clinics; major parks and outdoor recreational areas; major educational institutions, including accredited universities, colleges, and county
technical or vocational schools; scheduled air transport facilities; and highdensity residential areas.
As summarized in Table 170 and shown on
Map 161, all three major shopping centers in the
study area, four of seven major industrial areas,
nine of 11 major medical centers or hospitals, one
of five major parks or outdoor recreational centers,
and three of four universities, accredited four-year
colleges, or county-operated technical or vocational
schools may be considered to be served by primary
or secondary public transit, or to be within onehalf mile of a Freeway Flyer park-ride lot or stop
or express bus stop.
In comparison to the existing transit system, one
additional major shopping center-Capitol Courtand two additional major medical centers-the
Milwaukee County Medical Complex and Northwest General Hospital-are considered to be served
within walking distance of primary or secondary
transit service.

Table 170
FACILITIES AND/OR POPULATION SERVED BY PRIMARY OR SECONDARY PUBLIC TRANSIT I N THE
STUDY AREA UNDER THE RECOMMENDED A N D "STATUS QUO" SHORT-RANGE TRANSIT PLANS: 1985
Served b y Primary or Secondary Service Within Walking Distance
"Status Quo" Plan

Recommended Plan
Type of Land Use
or Activity Center
Major
Major
Major
Major
Major

Total
Number

Number
Served

Retail and Service . . . . . . . . . . . .
Industrial. . . . . . . . . . . . . . . . .
Medical . . . . . . . . . . . . . . . . . .
Recreational
Educational . . . . . . . . . . . . . . .

3
7
11
5
4

3
4
9
1
3

...............

Number
Served

Total
Number

3
7
11
5
4

2
4
7
1
3

Served by Primary or Secondary Service Within Walking Distance
Population
High-Density Residential Development.

...

Percent

58.7

217,400

Population

76,500

Percent

20.6

Served b y Primary or Secondary Service Within Driving Distance
o f Park-Ride L o t or Walking Distance o f Secondary Service
Population
High-Density Residential Development.

...

336,300

Percent

Population

Percent

90.8

193,800

52.3

Source: SEWRPC.

As shown on Map 162 under the recommended
plan, about 59 percent of the population of the
high-density residential development of the study
area, representing about 217,400 people, would be
within a one-half-mile walking distance of Freeway
Flyer or express bus service. Under the existing
transit system, only 21 percent of the highdensity
development, representing 76,500 people, is within
a one-half-mile walking distance of such service.
Under the recommended plan, only a very small
portion of the planned highdensity residential
development in the study area would not be within
a three-mile driving distance of a primary transit
park-ride lot and/or a one-half-mile walking distance of a secondary transit route stop. As shown
on Map 163, the area not having access to primary
or secondary transit, even when automobile access
to primary transit is considered, includes a portion
of the southeast corner of the Milwaukee County
portion of the study area, representing about
34,000 people, or about 9 percent of the total
population of the highdensity residential area of
the study area in 1985. The area not served by
Freeway Flyer or express transit, even when driving
access to the Freeway Flyer is considered, would
be substantial under the "status quo" plan, as it
would include about 176,500 people, or about

48 percent of the total population of the highdensity residential areas of the study area in 1985.
Local Transit Service Route Spacing: The second
standard used in the evaluation of the recommended short-range transit plan under this objective specifies that local public transit service should
have route spacings not exceeding one mile in lowdensity areas and one-half mile in mediumdensity
and high-density areas. Map 164 shows those areas
of high-, medium-, and low-density development
within the study area which are anticipated to be
urbanized in 1985 and which would not meet this
local public transit route spacing standard under
the recommended short-range transit plan. None of
the planned lowdensity development within the
study area would be considered to be served by
one-mile transit route spacing under this plan.
Also, within those areas of planned contiguous
high- and medium-density development within the
study area, one-half-mile local public transit route
spacing would be met only in limited portions of
the southeastern part of the Milwaukee County
portion of the study area under this plan. About
382,000 people would reside in those parts of the
study area not meeting this standard under the
recommended plan, or about 77 percent of the

Map 161

i

MAJOR LAND USE CENTERS AND AREAS
WITHIN THE STUDY AREA NOT SERVED
BY PRIMARY OR SECONDARY PUBLIC
TRANSIT UNDER THE RECOMMENDED
SHORT-RANGE TRANSIT PLAN: 1985
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As shown on this map, the only major land use centers or areas
within the northwest side study area which would not be within
walking distance of either primary or secondary public transit
c
ei,,
in 1985 under the recommended short.range transit plan
would be three maior industrial areas-the Milwaukee-Granville
Center, the West Allis West Center, and the MiiwaukeeGlendale
Center-two maior medical centers or hospitals-Lakeview Hospital
and St. Joseph's Hospital-four major parks or outdoor recreational
centers-Dretzka Park. Lincoln Park, Mequon Park, and the Mil' waukee County Zoo-and one university. &credited four-year
mllege, or county-operated technical or vocational school-MATC
Mequon. Compared to the "status quo" shortsange transit plan,
one additional maior shopping center, Capitol Court, and two
additional major medical centers, the Milwaukee County Medical
Complex and Northwest General Hospital, would be considered t o
be served by primary or secondary transit service under the recommended plan.

2.r

Source: SEWRPC.

Map 162

Map 163

AREAS OF HIGH-DENSITY RESIDENTIAL
DEVELOPMENT WITHIN THE STUDY AREA NOT
SERVED BY PRIMARY OR SECONDARY TRANSIT
(WALK ACCESS) UNDER THE RECOMMENDED
SHORT-RANGE TRANSIT PLAN: 1985

AREAS OF HIGH-DENSITY RESIDENTIAL
DEVELOPMENT WITHIN THE STUDY AREA
NOT SERVED BY PRIMARY OR SECONDARY
TRANSIT (WALK AND DRIVE ACCESS) UNDER THE
RECOMMENDED SHORT-RANGE TRANSIT PLAN: 1985

As rhown on this map, under the recommended rhort-range transit
plan, the greater portion of the planned highdensity residentiai
develoDment of the studv area in 1985.. representine about 217,400
People, or about 59 percent of the total population of those areas
having highdensity residentiai development in 1985, wouid reside
within a one-halfmiie walking distance of Freeway Flyer or express
blls service. This is about three times as many people as would be
so served under the "status quo" hort-renge transit plan.
~

Source: SEWRPC.

As rhown on this map, under the recommended short-range transit
plan, only e small portion of the planned high.density residential
development in the study area in 1985 wouid not be within a threemile driving distance of a primary transit psrk-ride lot andlor a onehelfmile walking distance of an exprea bus stop. The area not
acceaible to primary or secondary transit, even when automobile
access to primary transit Is considered, would represent a Population
of about 34,000, or about 9 percent of the total popuiation of
the highdensity residential area of the study area in t985. Under
the recommended short-range transit plan, 140,000 more people
would be so served by primary or express transit than under the
"status quo" shon-range plan.

Source: SEWRPC.
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Map 164
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P U B L I C ROUTE SPACING STANDARDS
UNDER THE RECOMMENDED SHORTRANGE TRANSIT PLAN: 1985
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I t is recommended that local public transit service route spacing not
exceed one mile in lowdensity areas and tine-half mile in mediumand highdensity areas. Shown on this map are those urbanized
areas of high., medium-, and lowdensity development within the
study area in 1985 which would not meet this local public transit
route spacing. standard under the recommended short-range transit
plan. As shown on this map, none of the planned lowdensity development within the study area would be considered to be served by
onemile tranrit route spacing under this pian: and only limited
portions of the planned high- and mediumdensity development
in the southeastern pars of the Milwaukee County portion of the
study area would be considered t o be served by one-halfmile
route spacing under this Plan. Under the recommended p1an.a total
of 382,000 people, or about 77 percent of the total population of
the urbanized portion of the study area in 1985, would reside in
areas not meeting this standard.
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total population of the urbanized portion of the
study area in 1985. As shown on Map 165, the
existing system would meet the provisions of this
standard to a similar degree, as under that system
395,500 people, or approximately 80 percent of
the population of the total urbanized area in 1985,
would reside within areas not meeting this standard. It should be noted that it may not be reasonable to expect public transit routes to meet such
desirable route spacing standards in certain parts of
the Milwaukee County portion of the study area,
as the necessary arterial street spacing is not met
in these areas, nor in certain parts of the Ozaukee
County portion of the study area, since Milwaukee
transit service is, under current policy determinations, provided only within Milwaukee County. It
must be noted also that, in the route planning
effort as conducted by the Milwaukee County
Transit System, additional routes were proposed
only if the analyses indicated that certain productivity warrants would be met.
Public Transit Route Alignment: The third standard
utilized in this evaluation of the recommended
short-range transit plan under this objective specifies that public transit routes should be direct in
alignment with a minimum number of turning
movements, which cause circuitous paths or loops.
This standard is generally met under both plans.
Under the recommended short-range transit plan,
only three routes in the study area would exhibit
circuitous or loop routing over some part of their
length which would not directly or conveniently
serve travel. Under the "status quo" short-range
transit plan, six routes would exhibit such circuitous or loop routing over some part of their length.
Duplication of Public Transit Service: The fifth
standard under this objective asserts that public
transit routes should be arranged to minimize
duplication of service. Local service duplication
consists of service area overlap, not including the
overlap which occurs in the meeting or crossing of
routes. As shown on Map 166, the largest amount
of local service overlap under the recommended
short-range transit plan would unavoidably occur
in the extreme southeastern portion of the study
area, where local routes provide access to and from
the Milwaukee central business district. Overlapping local service also would occur to a lesser
extent in the southwestern, west-central, eastcentral, and north-central portions of the Milwaukee County portion of the study area. Under
this plan, there would also be some overlapping
of secondary transit service in the extreme south-

east portion of the study area. Also, there would
be some overlap of areas within a'three-mile radius
surrounding park-ride lots under this plan, substantially less overlap at a two-mile radius, and no overlap at a one-mile radius.
As shown on Map 167, similar duplication of local
transit service would occur under the "status quo"
short-range plan for public transit for the study
area. No secondary transit service overlap would
occur under the "status quo" plan, and less primary transit service overlap would occur under
this plan.
Transfer Utilization on Public Transit: Another
standard under this objective to be used in this
analysis requires that public transit routes be
arranged so that the number of transfers required
for system utilization is minimized. As shown on
Map 168, under the recommended short-range
transit plan for the study area, the average number
of transfers required per transit trip on an average
weekday within the southeastern portion of the
study area served by local public transit would be
less than one-half transfer per trip. In sections of
the west-central and north-central parts of the Milwaukee County portion of the study area served by
local transit, an average of one-half to one transfer
would be required per transit trip. The systemwide
average number of transfers required per transit
trip within the study area under the recommended
short-range plan would be 0.47. This is a substantial increase in transfers in comparison t o the
"status quo" plan for the study area, as, as shown
on Map 169, less than one-half transfer is required
per transit trip in nearly all parts of the local
transit service portion of the study area under this
plan. Under the "status quo" short-range plan, the
systemwide average number of transfers required
per transit trip would be 0.35. However, the usual
undesirable impacts associated with transfers are
intended to be minimized under the recommended
plan through increased coordination of arrival
and departure times of connecting routes in
actual operation.
Maximization of Residents Served by Public Transit:
Another standard under this objective which can
be used in the evaluation of the recommended
short-range transit plan asserts that the number of
residents of the study area served by public transit
should be maximized. Under the recommended
short-range plan, those parts of the study area
which would be served by public transit--or specifically, which would be within onequarter-mile

Map 165
AREAS OF HIGH-, MEDIUM-, AND LOWDENSITY RESIDENTIAL DEVELOPMENT
NOT MEETING SUGGESTED TERTIARY
PUBLIC TRANSIT ROUTE SPACING
STANDARDS UNDER THE "STATUS Q U O
SHORT-RANGE TRANSIT PLAN: 1985
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Shown on this map are thore urbanized areas of high-, medium-,
and low-density development within the study area in 1985 which.
P% under the "status quo" short-range transit plan, would not meet
the local public transit r w t e spacing standard of at laast one mile in
lowdensity areas and one-half mile in medium- and highdensity
areas. As shown on this map, none of the planned lowdensity development within the study area would be considered t o be servad by
2 onemlle transit route spacing, and only limited portions of the
planned high- and mediumdensity development in the southeastern
part of the Milwaukee County portion of the study area would be
considered to be oerMd by one+alfmlle local route spacing under
this plan. Under the "status quo" plan, a total of 3953W people,
or about 80 percent of the tomi Population of the urbanized portion of the audy area under this plan, would reside in areas not
. ,...
meeting this standard.
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Map 166

DUPLICATION OF PUBLIC TRANSIT
SERVICE IN THE STUDY AREA
UNDER THE RECOMMENDED SHORTRANGE TRANSIT PLAN: 1985
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As shown on thls map, under the recommended short-range transit
pian the largest amount of overlap of locai service-consisting of
ervice area overlap, not including the overlap which occurs in the
meeting or crossing of routes-would unav6idably occur in the
extreme southeaste~nportion of the study area, where locai routes
provide access to and from the Milwaukee central business district.
Overlapping tocat rervicewouldaiso occur to a lesser extent in the
muthwest, westcentral; eastcentral, and northcentral portions
of the Milwaukee County portion of the study area. Under this plan,
oecondary transit service would also overlap in the extreme routheastern portion of the study area.

Source: SEWRPC.

Map 167
DUPLICATION OF PUBLIC TRANSIT
SERVICE IN THE STUDY AREA
UNDER THE "STATUS QUO" SHORTRANGE TRANSIT PLAN: 1985

.

As shown m this map, under the "status quo" short-range transit
plan the largest amount of overlap of local transit service would,
as under the recommended short.range transit plan, unavoidably
occur in the extreme southeastern portlon of the study area adjaCent to the Milwaukee central business district. Overlapping local
service would also occur to a lesser extent in the westcentral,east.
Central, and northcentral portions of the Milwaukee County nor.
tion of the studv area. No overlap of secondary transit rervice would
occur under this plan.

Map 168

Map 169

AVERAGE NUMBER OF TRANSFERS REQUIRED PER
TRANSIT TRIP WITHIN THE STUDY AREA ON AN
AVERAGE WEEKDAY UNDER THE RECOMMENDED
SHORT-RANGE TRANSIT PLAN: 1985

AVERAGE NUMBER OF TRANSFERS REQUIRED
PER TRANSIT TRIP WITHIN THE STUDY AREA ON
ANAVERAGEWEEKDAYUNDERTHE"STATUS
QUO" SHDRT-RANGE TRANSIT PLAN: 1985

AS shown on this map, under the recommended short-range transit
plan for the study area, the average number of transfers required per
transit trip on an average weekday within the southeastern portion
of the study area served by local public transit would be fewer than
one-half transfer per trip. In section* of the westcentral and northcentral parts of the Milwaukee County portion of the study area
served by local transit, however, an average of between one and
one and one-half transfer would be required per transit trip.

Ar shown on this mw, substantially fewer transfers would be
required per transit trip on an average weekday in the study area
under the "status quo" short-range transit plan than under the
recommended rhort-range transit plan. Under this plan, an average
of leas than one-half transfer per transit trip would be required
in nearly all parts of the local transit service portion of the study
area. The usual undesirable impacts associated with transfers are
intended to be minimized under the recommended plan, however,
through increased coordination of arrival and departure times of
connecting routes in actual operation.

Source: SEWRPC.

Source: SEWRPC.

535

walking distance of a local service rout-e
shown
on Map 154; and those areas which would be
within a one-half-mile walking distance of a secondary transit service route are shown on Map 161,
as are those areas which would be within a onehalf-mile walking distance of a primary transit
route. Those areas which would be within a threemile driving distance of a primary transit park-ride
lot are shown on Map 170. Only the Milwaukee
County portion of the study area would in large
part be served by local transit service under the
recommended short-range plan. As shown in
Table 171, about 85 percent of the population of
the urbanized portion of the study area, or about
418,600 people, would be considered to be served
by local transit in 1985 under the recommended
short-range plan. The existing system would serve
419,900 people with local transit. Under the recommended short-range transit plan, about 26 percent of the population of the urbanized area, or
about 130,000 people, would be served by secondary public transit in the study area in 1985,
compared with about 65,800 people, or about
1 3 percent, under a "status quo" plan; and, under
the recommended plan, about 36 percent of the
population of the urbanized portion of the study
area, or about 176,100 people, would be within
a one-half-mile walking distance of a primary
transit park-ride lot or stop, compared with
104,100 people, or 21 percent of the urbanized
area population, under the "status quo" plan. Also,
about 62 percent of the population of the urbanized portion of the study area, or about 308,600
people, would reside within a three-mile driving
distance of a park-ride lot under the recommended
short-range transit plan, compared with about
283,900 people, or 57 percent of the urbanized
area population, under the "status quo" plan.
Considering the three elements of public transit
service together, about 431,200 people, or about
87 percent of the total population of the urbanized
portion of the study area, would be considered to
be served by public transit within walking distance
under the recommended plan, and about 423,200
people, or about 85 percent of the population,
would be considered to be so served under the
"status quo" plan.
Maximization of Jobs Served by Public Transit:
evaluation of the recommended short-range transit
plan specifies that the number of jobs served by
public transit in the study area should be maximized. As shown in Table 172, under the recommended short-range plan for public transit, about
84 percent of the jobs in the urbanized portion of

the study area, or about 191,300 jobs, would be
considered to be served by local transit in 1985,
compared with about 186,900 jobs, or about
82 percent of all jobs in the urbanized portion of
the study area, under the "status quo" plan. Under
the recommended plan, about 33 percent of the
jobs in the urbanized portion of the study area, or
about 74,600 jobs, would be considered to be
served by secondary transit service, compared with
about 1 9 percent of all jobs in the urbanized portion of the study area under the "status quo" plan.
Also, 96,100 jobs, or about 42 percent of all jobs
in the urbanized portion of the study area, would
be considered to be served within walking distance
of primary public transit in the year 1985 under
the recommended plan, compared with 76,700,
or about 33 percent of all jobs in the urbanized
area, under the "status quo" plan. In total, about
193,500 jobs, or about 85 percent of the jobs in
the urbanized portion of the study area, would be
considered to be served by public transit in the
year 1985 under the recommended plan, as they
would be within walking distance of primary,
express, or local transit. Under the "status quo"
plan, about 8 3 percent of the jobs in the urbanized
portion of the study area, or about 189,900 jobs,
would be considered to be served by the public
transit system.
Provision of Adequate Park-Ride Lot Capacity:
One of the standards of this objective requires that
sufficient off-street parking be irovided at primary
transit service park-ride lots to accommodate the
total parking demand generated by trips which
change from automobile to public transit at those
lots. Table 173 shows the estimated use by transit
passengers of the nine primary transit park-ride lots
which would be provided under the recommended
short-range transit plan on an average weekday in
the year 1985. Assuming a $2.00 per gallon motor
fuel price in 1985 in 1980 dollars, six park-ride
lots in the study area, including the Brown Deer
(River Hills), North Shore (Glendale), and Watertown Plank Road public transit stations and the
Northridge, Treasure Island (Brookfield), and Treasure Island (Brown Deer) shopping center lots,
would not meet this standard. Assuming a $1.50
per gallon motor fuel price, only three park-ride
lots would not meet this standard. While no parkride lots would exceed this standard under the
"status quo" plan, three park-ride lots, including
the North Shore (Glendale) public transit station
and the Northridge and Treasure Island (Brookfield) shopping center lots, would operate at
capacity in 1985 under the higher motor fuel price
assumption, and one would operate at capacity
under the lower fuel price assumption.

AREAS WITHIN THE STUDY AREA
WITHIN DRIVING ACCESS OF
PRIMARY TRANSIT PARK-RIDE
LOTS UNDER THE RECOMMENDED
SHORT-RANGE TRANSIT PLAN: 1985
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Shown on this map are those areas which would be within a threemile driving distance of a primary transit park-ride lot under the
recommended short-range transit plan. Under this plan, about
62 percent of the population of the urbanized portion of the study
area, or about 308,600 people, would reside within a three-mile
driving distance of a park-ride lot. This compares with 283.900
people, or 57 percent of the urbanized area population of the study
area, which would be so served under the "status quo" short-range
transit plan.
Source: SEWRPC.
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Table 171
POPULATION WITHIN THE STUDY AREA SERVED BY PUBLIC TRANSIT UNDER THE
RECOMMENDED AND "STATUS Q U O SHORT-RANGE TRANSIT PLANS: 1985
Population Sewed by Public Transit
"Status Quo" Plan

Recommended Plan
Percent of
Urbanized Area
Population

Percent of
Urbanized Area
Population

Type of
Transit

Number

Primary
Drive Access
Walk Access.
Secondary
Tertiary

308,600
176,100
130,000
418,600

62.3
35.5
26.2
84.5

283,900
104,100
65,800
419,900

57.3
21 .O
13.8
84.7

431,200

87.0

423,200

85.4

.....
.....
........
.........

Total

Number

Source: SEWRPC.

Table 172
EMPLOYMENT OPPORTUNITIES WITHIN THE STUDY AREA SERVED BY PUBLIC TRANSIT
LINDER THE RECOMMENDED AND "STATUS Q U O SHORT-RANGE TRANSIT PLANS
Employment Opportunities Served by Public Transit
'Status Quo" Plan

Recommended Plan
Type of
Transit
Primary. .
Secondary
Tertiary .

........
........
........

Total

Percent of
Total Jobs in
Urbanized Area

Number

Percent of
Total Jobs in
Urbanized Area

Number

96,100
74,600
191,300

42.0
32.6
83.6

76,700
35,900
186,900

33.4
18.9
81.7

193,500

84.8

189,900

83 .O

Source: SEWRPC.

Provision of Adequate Public Transit Seating
capacity: The next standard under this objective
used in the evaluation of the recommended plan
requires that public transit in the study area be
operated so as to provide adequate vehicle capacity
to meet travel demand. The provision of adequate
vehicle capacity is determined by each route segment's average maximum load factor, which is the
ratio of the number of passengers carried to the
seating capacity provided. As indicated previously
in this report, a load factor of 1.00 is considered to
be the maximum desirable on primary, secondary,
and tertiary public transit during off-peak periods.
During peak periods, the maximum desirable load
factors are considered to be 1.00 in primary ser-

vice, 1.25 in secondary service, and 1.33 in tertiary
service. Based on estimated travel demand in the
year 1985 under the recommended transit system
plan, load factors would be exceeded during peak
periods on about 114 to 279 route miles of public
transit routes in the study area in 1985, or 20 to
50 percent of the total system route miles in the
study area under the lower and higher motor fuel
price, respectively. The routes exceeding the load
factor standard would include about 1 9 route miles
of primary transit service and about 23 route miles
of secondary service under both the low and high
motor fuel price, and about 73 to 237 route miles
of tertiary transit service under the low and high
motor fuel price, respectively. During off-peak

1
I

1

Table 173
UTILIZATION OF PRIMARY PARK-RIDE LOTS I N THE STUDY AREA UNDER THE
RECOMMENDED A N D "STATUS Q U O SHORT-RANGE TRANSIT PLANS: 1985
Number of Parking Spaces Used on an Average Weekday in Year 2000
Existing
Spaces
Available

Lot

$2.00 per Gallon Motor Fuel
Cost in 1985 in 1980 Dollars
Recommended Plan

"Status Quo" Plan

Recommended Plan

310
(over capacity)
280
(over capacity)
220
(over capacity)
80
(under capacity)
120
(over capacity)
270
(over capacity)
130
(over capacity)

190
(under capacity)
190
(at capacity)
190
(under capacity)
50
(under capacity)
100
(at capacity)
250
(at capacity)
100
(under capacity)

280
(over capacity)
250
(over capacity)
200
(at capacity)
80
(under capacity)
110
(over capacity)
240
(under capacity)
120
(under capacity)

Type
-

Existing
Brown Deer (River Hills)

..... .

Public transit station

250

North Shore (Glendale)

.......

Public transit station

190

Watertown Plank Road

. ......

Public transit station

200

Northland.

. . . ... . . . .. . . .

Shopping center lot

100

Northridge

.. ... .. .......

Shopping center lot

100

....

Shopping center lot

250

...

Shopping center lot

125

Treasure Island (Brookfield)

Treasure Island (Brown Deer)

Proposed
(under recommendedplan only)
Good Hope Road
.
Timmerman Field

... .. ....
....... .. .

Public transit station
Public transit station

$1.50 per Gallon Motor Fuel
Cost in 1985 in 1980 Dollars

-.
..

90
140

..
-.

80
120

"Status Quo" Plan

(under capacity)
(under capacity)
(under capacity)
(under capacity)

230
(under capacity)
90
(under capacity)

...

Source: SEWRPC

periods, load factors would be exceeded on about
51 route miles of tertiary public transit routes
under the higher motor fuel price. Under the
"status quo" plan, load factors would be exceeded
during peak periods on about 153 to 174 total
route miles of transit service in the study area, or
34 to 38 percent of the system in the study area in
the year 1985, including about 4 route miles of
secondary transit service under both the low and
high motor fuel price, and 149 to 170 route miles
of tertiary transit service under the lower and
higher motor fuel price, respectively. During offpeak periods, load factors would be exceeded on
7 route miles of public transit service in 1985
under both motor fuel prices, all on the tertiary
transit system.
Summary and Conclusions: The third transportation system management and development objective formulated under this study and used in the
evaluation of the recommended short-range plan
asserts the need for the achievement of a flexible,
balanced transportation system which provides the
appropriate types of transportation needed by all
residents of the study area at an adequate level
of service. Under the recommended short-range
plan, some areas of the study area would not be
provided with adequate and balanced service.
Primary and secondary service would not be pro-

vided to the south-central parts of the Milwaukee
County portion of the study area, leaving areas of
highdensity development, three of seven major
industrial centers, two of 11major medical centers
or hospitals, four of five parks, one of four universities, accredited four-year colleges, or countyoperated technical and vocational schools, and
General Mitchell Field not adequately served. Also
under this plan, less than onequarter of the resident population of the study area would be located
in areas meeting public transit route spacing
requirements; three public transit routes would be
indirectly aligned; some local transit service area
overlap would occur, particularly in the southeastern corner of the study area; and transfer use
on the public transit system would increase. The
recommended plan would provide transit service to
about 87 percent of the population of the urbanized portion of the study area, or to about 431,200
people, and would serve about 85 percent of all
employment opportunities in the urbanized portion of the study area, or about 193,500 jobs.
Finally, under the recommended plan, depending
on the motor fuel price assumed in the year 1985,
three to six out of a total of nine park-ride lots
would operate over capacity, and 114 to 279 route
miles, or about 20 to 50 percent of the total public
transit system in the study area, would exceed
specified load factors during peak periods.

The advantages of the recommended short-range
plan for public transit over a short-range transit
plan which would advocate no improvement over
the 1980 public transit system are that one additional major shopping center and two additional
hospitals would be served by transit; nearly three
times as much highdensity residential development
would be within walking distance of a Freeway
Flyer or express transit route; nearly 75 percent
more highdensity residential development would
be within driving distance of a Freeway Flyer
park-ride lot and walking distance of secondary
service; three less transit routes would be misaligned; and 20 to 50 percent of the total transit
route miles in the study area, compared with 34 to
38 percent under the "status quo" plan, would
operate at greater than suggested load factors
during peak periods. Also, although the recommended plan and "status quo" plan would provide
similar accessibility by tertiary transit service to
the study area's population, about 64,200 more
residents, or nearly twice as many people, would
be served within walking distance of secondary
transit under the recommended plan, and about
72,000 more residents, or about 70 percent more
people, would be within walking distance of primary transit routes under the recommended plan.
In addition, the recommended plan, although providing access within walking distance to tertiary
public transit service similar to that provided by
the "status quo" plan, would provide access to
38,700 more jobs, or to more than twice as many
jobs, within walking distance of secondary transit,
and to 19,400 more jobs, or 25 percent more jobs,
within walking distance of primary transit.
Effectiveness of the Recommended and "Status
Quo" Short-Ranee Transit Svstem
Plans in
"
F'acilitating Quick and Convenient Travel
Another adopted study objective which can be
used in evaluating the-recommended short-range
transit plan asserts the need for the provision of
a transportation system which, to support the
everyday activities of business, shopping, and social
intercourse, facilitates reasonably fast and convenient travel among parts of northwestern Milwaukee County and southern Ozaukee County, and
between this area and other component parts of
the Southeastem Wisconsin Region. Ten standards
support and quantify the achievement of this
objective, seven of which were used in the evaluation of the recommended short-range transit plan.
u

-

Quantity of Travel: The first, second, and third
standards under this objective indicate that the
total passenger hours of travel, total vehicle hours

of travel, and total vehicle miles of travel, respectively, should be minimized within the study area.
As shown in Table 174, under the recommended
short-range transit plan there would be about
53,400 vehicle miles of travel, and 3,400 vehicle
hours of travel, on the public transit system on
an average weekday within the study area in the
year 1985. The average speed of travel on the
public transit system under the recommended plan
would be about 15.7 miles per hour (mph) in the
design year. Total transit passenger hours of travel
in the study area would range between 36,300 and
51,200 on an average weekday in 1985. Under the
"status quo" plan, there would be an estimated
37,500 vehicle miles of travel on an average weekday on the public transit system in 1985, or
15,900, or about 30 percent, fewer vehicle miles
than under the recommended plan. In addition,
there would be an estimated 2,400 vehicle hours
of travel on the public transit system, or 1,000, or
29 percent, fewer vehicle hours of travel than
under the recommended short-range plan. The
average speed of travel on the public transit system
under the "status quo" plan would be 15.6 mph,
about the same as under the recommended plan.
Total passenger hours of travel under the "status
quo" short-range plan would range from 24,700
to 30,800-11,600 to 20,400, or 32 to 46 percent, fewer passenger hours than under the recommended plan.
Minimum Transit Overall Speeds: The next standard under this objective which can be used in the
evaluation of the recommended short-range transit
system plan specifies minimum speeds on the
public transit system by the type of service and
type and location of facility. Overall speed on the
public transit system is a direct measure of that
system's performance. Those public transit route
segments which would not attain the minimum
overall average weekday speed specified in this
standard by facility type and location in the year
1985 under the recommended short-range transit
plan are shown on Map 171 and summarized in
Table 175. About 98 route miles, or about 18 percent of all transit route miles in the study area,
would operate below suggested minimum speeds
on an average weekday in 1985, including about
six route miles of secondary transit service and
about 52 route miles of local transit service. Most
of the transit facilities in violation of this standard,
with the exception of the primary transit route
facilities, would be located in the southeastern
comer of the local transit service area. About
9 1 route miles, or about 20 percent of the transit
system in the study area, would be in violation of

Table 174
COMPARISON OF THE AMOUNT OF TOTAL TRAVEL A N D THE SPEED OF
TRAVEL ON THE PUBLIC TRANSIT SYSTEM I N THE STUDY AREA UNDER THE
RECOMMENDED AND "STATUS Q U O SHORT-RANGE 'TRANSIT PLANS: 1985
1985 Average Weekday Travel
"Status Quo" Plan

Recommended Plan
Travel
Characteristic

.......

Vehicle Miles of Travel
Vehicle Hours of Travel .
Average Speed (mph)
Passenger Hours of Travel

.....

........
.....

$2.00 per Gallon
Motor Fuel Cost in
1985 in 1980 Dollars

$1.50 per Gallon
Motor Fuel Cost in
1985 in 1980 Dollars

$2.00 per Gallon
Motor Fuel Cost in
1985 in 1980 Dollars

53,400
3,400
15.7
51,200

53.400
3,400
15.7
36,300

37,500
2,400
15.6
30,800

$1.50 per Gallon
Motor Fuel Cost in
1985 in 1980 Dollars
37,500
2,400
15.6
24,700

Source: SEWRPC.

Table 175
PLlBLlC TRANSIT ROUTES WITHIN THE STUDY AREA OPERATING A T BELOW
SUGGESTED MINIMUM OVERALL SPEEDS ON AN AVERAGE WEEKDAY UNDER
THE RECOMMENDED A N D "STATUS Q U O SHORT-RANGE TRANSIT PLANS
Routes in Violation of Minimum Speed Standard
"Status Quo" Plan

Recommended Plan
Transit Routes
Below Minimum Speed
(round-trip route miles)

.............

Primary.
Secondary
Tertiary .

............
............

Total

Miles

Percent of
Total Round-Trip
Route Miles by
Facility Type

Miles

Percent of
Total Round-Trip
Route Miles by
Facility Type

39.8
6.4
52.0

24.3
27.6
14.0

30.0
7.6
53.4

31.2
100.0
15.2

98.2

17.6

91 .O

20.0

Source: SEWRPC.

this standard under the "status quo" plan, including 30 route miles of the primary transit system,
about eight route miles of the secondary transit
system, and about 53 route miles of the tertiary
transit system (see Map 172).
Comparability of Highway and Transit Travel
Times: The next standard used in the evaluation of
the recommended short-range transit plan under
this objective requires that public transit overall
travel times be comparable to arterial street overall travel times among component parts of the
study area and between parts of the area and the
remainder of the Milwaukee transit service area.
As shown on Map 173, the average midday travel
times for public transit trips from those parts of

the study area served by local and Freeway Flyer
or express transit service would generally be two t o
three times longer than travel times from these
areas for equivalent trips by automobile under the
recommended plan. Only in the far northwestern
and northeastern portions of the transit service
area would transit travel times be three to four
times longer than highway travel times, and only
in those areas 'served solely by drive access to
park-ride primary transit lots would such travel
times be more than four times longer than highway
travel times. As shown on Map 174, under the
"status quo" short-range plan for public transit,
there are more areas in which transit travel times
would be three to four times longer than travel
times by automobile.
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PUBLIC TRANSIT ROUTES WITHIN
THE STUDY AREA OPERATING AT
ELOW SUGGESTED MINIMUM OVERALL
SPEEDS ON AN AVERAGE WEEKDAY
UNDER THE "STATUS Q U O SHORTRANGE TRANSIT PLAN: 1985
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weekday in 1985 under the "status quo" short-range transit
. About 91 route miles. or about 20 percent of ail transit route
iles in the study area, would operate below suggested minimum

transit system, about eight route miles of the secondary transit
m, and about 53 route miles of the tertiary transit system. As

eastern corner of the Milwaukee County portion of the study area
adjacent to the City of Milwaukee central business district.

Source: SEWRPC.
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Map 173

Map 174

COMPARISON OF AVERAGE PUBLIC TRANSIT
SYSTEM AND ARTERIAL STREET AND HIGHWAY
SYSTEM MIDDAY TRAVEL TIMES WITHIN THE
STUDY AREA UNDER THE RECOMMENDED
SHORT-RANGE TRANSIT PLAN: 1985

COMPARISON OF AVERAGE PUBLIC TRANSIT
SYSTEM AND ARTERIAL STREET AND HIGHWAY
SYSTEM MIDDAY TRAVEL TIMES WITHIN THE
STUDY AREA UNDER THE "STATUS QUO"
SHORT-RANGE TRANSIT PLAN: 1985

As shown on this map, the average midday travel times by public
transit from those parts of the study area which would be served
by local, express, or Freeway Flyer transit service under the recommended short~angetransit plan would generally be two to three
times longer than equivalent travel times from those same areas
bv automobile. Only in the extreme northwestern and northeastern
portions of the public transit service area would transit travel times
be three to four times longer than highway travel times under this
plan, and only in those areas served solely by drive access t o parkride primary transit lots would trawl times by public transit be
more than four times longer than the travel times for equivalent
trips by automobile.

As shown on this map, under the "status quo" short-range transit
plan. the average midday trawl times by public transit from those
parts of the study area served by local, express, or Freeway Flyer
transit service would generally be two to three times longer than
equivalent travel times from those same areas by automobile. Unlike
under the recommended short.range transit plan, however. more
areas would have transit travel times three to four times longer than
travel times by automobile under the "status quo" plan.

Source: SEWRPC.

Source: SEWRPC.

Frequency of Public Transit Service: The next
standard under this objective which can be used in
the evaluation of the recommended short-range
transit plan specifies that the frequency of public
transit service should be sufficient to accommodate
passenger volume so as not to exceed specified
maximum load factors, but should not, in any case,
be less than one transit vehicle every 30 minutes
during peak travel periods or one transit vehicle
every 60 minutes during off-peak travel periods.
Using service frequencies assumed in the simulation
model studies conducted of the recommended
short-range transit plan, it was determined that the
frequency-of-service standard of at least one bus
per hour during off-peak periods would be met on
all public transit route segments. During the peak
periods, however, as shown on Map 175, one primary transit route in the study area would violate
the frequency-of-service standard of at least two
motor buses per hour under this plan. Using existing service frequencies to analyze the "status quo"
short-range plan for public transit, segments of two
primary routes and two tertiary routes would violate the frequency-of-service standard of at least
two buses per hour during the peak periods, while
no public transit routes would exceed the frequency-of-service standard during off-peak periods
(see Map 176). It should be noted that the two primary routes shown to violate frequency-of-service
standards during the peak periods do so because
they provide service with frequencies which
are designed to accommodate irregular ridership demand.
Maximization of Public Transit Use: Another standard under this objective used in the evaluation of
the recommended short-range plan for public transit
system should be maximized. From 109,100 to
137,100 transit trips are anticipated to be made on
an average weekday under the recommended plan
in 1985, as shown in Table 167. About 9 to 11percent of all trips in the study area would be made
by public transit in 1985 under this plan,depending
upon the assumed 1985 motor fuel price. The variation in transit use in the study area under the recommended plan is shown on Maps 177 and 178. As
shown on those maps, the highest percentage of
transit utilization under the recommended plan
would be in the extreme southeastern comer of the
study area adjacent to the City of Milwaukee central business district. Transit utilization would
decrease with increasing distance from the Milwaukee central business district area. In comparison, an estimated 77,000 to 95,300 transit person
trips are forecast t o be made on an average week-

day under the "status quo" plan in 1985, and about
6 to 8 percent of all trips in the study area would
be made by public transit. Under this plan, the
percent of trips using public transit would generally be lower throughout the transit service area
than under the recommended plan.
Summary and Conclusions: The fifth transportation
systems management and development objective
formulated under this study and used in the evaluation of the recommended short-range plan
asserts the need for the provision of a transportation system which, to support the everyday activities of business, shopping, and social intercourse,
facilitates reasonably fast and convenient travel
among component parts of northwestern Milwaukee County and southern Ozaukee County,
and between this area and other component parts
of the Region.
Under the recommended short-range plan for
public transit for the study area, there would be
about 53,400 vehicles miles of travel and about
3,400 vehicles hours of travel on the public transit
system in 1985. The average speed of travel on the
public transit system would be about 1 6 mph.
About 98 route miles, or about 1 8 percent of the
public transit system, would operate at less than
suggested minimum speeds under this plan; and
transit travel times generally would be two to three
times longer by public transit than by automobile
for equivalent trips. Also, all but one primary
transit route would meet the frequency-of-service
standard during the peak periods of at least one
bus every 30 minutes under this plan, and all
transit routes would meet this standard during
off-peak periods. Depending on the cost of motor
fuel, between 9 and 11 percent of all trips in the
study area would be made by public transit under
the recommended short-range plan.
The principal advantage of the recommended
short-range plan for public transit over the
"status quo" plan regarding this objective is that
more service would be provided: there wculd be
15,900, or 30 percent, more vehicle miles of
travel; 1,000, or about 29 percent, more vehicle
hours of travel; and more frequent service-three
fewer routes would not meet the frequency-ofservice standards. Transit travel times under the
recommended short-range plan, particularly outside the southeastern corner of the study area,
would be more comparable to highway travel
times, and a greater percentage of trips would be
made by public transit within the study area,
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PERCENT TRANSIT USE I N THE STUDY AREA
UNDER THE RECOMMENDED SHORT-RANGE
TRANSIT PLAN: 1985-$2.00 PER GALLON
MOTOR FUEL PRICE I N 1980 DOLLARS

This map show the variation in transit use in the study area under
the recommended shart-range transit plan under a motor fuel price
of $2.00 per gallon in 1985 in 1980 dollars. The highest percentage
Of transit utilization under the recommended plan at this motor
fuel price would be in the extreme southeastern corner of the study
area adjacent to the City of Milwaukee central bustness dlstrlct. and
transit utilization would decrease with increasing distance from the
Milwaukee central business district.

PERCENT TRANSIT USE I N THE STUDY AREA
UNDER THE RECOMMENDED SHORT-RANGE
TRANSIT PLAN: 1985-$1.50 PER GALLON
MOTOR FUEL PRICE I N 1980 DOLLARS

This map shows the variation in transit use in the study area under
the recommended short-range transit plan under a motor fuel price
of $1.50 per gallon in 1985 in 1980 dollars. As shown on this map,
the highest percentage of transit utilization under the recommended
plan at this motor fuel price would be in the extreme southeastern
corner of the study area adjacent to the Clty of Milwaukee central
bus~nessdistrict, as with a motor fuel price of $2.00 per gallon,
and transit utilization would decrease with increasing distance from
the Milwaukee central business district.

Source: SEWRPC.
Source: SEWRPC.

9 to 11 percent of all trips in the study area
compared with 6 to 8 percent of all trips under
the "status quo" plan.
Effectiveness of the Recommended and
"Status Quo" Short-Range Transit System
Plans in the Provision of Travel Safety
The sixth obiective formulated under the study
asserts the n&d for the reduction of accident
exposure and the provision of increased travel
safety within the study area. This objective is
supported by three standards, one of which is
applicable to this evaluation.
The standard used under this objective for the
evaluation of the recommended short-range plan
for public transit for the study area specifies that
travel on facilities exhibiting the lowest accident
exposure should be maximized so as to reduce
the number of travel accidents. The underlying
assumption of this standard, based on historical
traffic safety experience, is that travel on transit
is safer than travel by automobile.
Under the recommended short-range transit
plan, 32,100 to 41,800 fewer automobile trips
would be generated within the study area than
under the "status quo" plan on an average weekday. As a result, between 179,000 and 317,700
more passenger miles of travel would be made
by the public transit than by automobile. Therefore, less traffic accident exposure can be
expected within the study area under the recommended plan in 1985 than under the "status
quo" plan.
Summary and Conclusions of the Evaluation
of the Recommended Short-Range Transit
Plan for the Northwest Side ~ t u &Area
The transportation systems management and development objectives adopted under the Milwaukee
Northwest SideIOzaukee County transportation
improvement study are intended to define the
transportation needs of the study area. These
adopted objectives-which pertain to the need for
transit accessibility to land use, economic and
energy efficiency in the transportation system, the
provision of an appropriate range of transit services, the provision of quick and convenient transit
travel, and the assurance of travel safety-have
been utilized to evaluate the recommended fiveyear Milwaukee County Transit System short-range
plan as it affects public transit in the short range
within the study area. An evaluation was made of
the degree to which these objectives would be met

under the recommended short-range public transit
plan, and of the degree to which this recommended
plan would provide an improvement over a "status
quo" plan which would simply maintain the existing public transit service within the study area.
The recommended short-range plan for public
transit would provide a total of about 558 route
miles of transit service within the northwest side
study area by the year 1985, including about
371 route miles of local service, about 23 route
miles of express service, and about 164 route miles
of Freeway Flyer service. This would represent an
increase of about 102 route miles over a "status
quo" plan, including about 20 more route miles of
local transit service, about 1 5 more route miles of
express transit service, and about 67 more route
miles of Freeway Flyer service, including two additional park-ride lots. The level of service on the
transit system within the study area would also
be upgraded under the recommended short-range
plan, as the frequency of bus service would be
increased on four routes within the study area
during peak travel periods and on 1 6 routes during
off-peak travel periods. These system improvements are expected to require 107 additional buses
during weekday peak periods and 59 more buses
during weekday off-peak periods and t o generate
an additional 15,900 bus miles of travel per weekday within the study area.
Under the recommended transit plan, about 87 percent of the population of the urbanized portion of
the study area would be considered to be served
by transit. Local service would be provided to
about 85 percent of the urbanized study area
population. Express transit service would be provided to about 26 percent of that population, and
about 36 percent of that population would be
within walking distance of a Freeway Flyer route
and about 62 percent would be within reasonable
driving distance of a Freeway Flyer park-ride
lot. About 85 percent of the total employment
opportunities in the urbanized portion of the study
area would be considered to be served by public
transit. Local transit would serve about 84 percent
of the jobs in the urbanized portion of the study
area. Moreover, about 33 percent of the jobs in
the urbanized portion of the study area would be
served by express transit, and about 42 percent
would be served by Freeway Flyer transit. The
recommended plan provides a significant increase
in the availability of express and Freeway Flyer
transit service to the study area. Nearly twice as
many study area residents and more than twice as

many area jobs would be served by express transit,
and about 70 percent more residents and about
25 percent more jobs would be within walking
distance of primary transit. Also, one additional
shopping center and two additional hospitals, and
nearly three times as much highdensity residential
development, would be within walking distance
of primary or express public transit. As a result,
transit travel times, particularly in some of the
more outlying parts of the study area, will be more
comparable to automobile travel times.
Based on the study objectives, the recommended
short-range plan would provide the necessary
access to major land use activity centers in only
a limited part of the Milwaukee County portion
of the study area, and not at all in the Ozaukee
County portion of the study area. Minimum
transit travel time standards for major medical
facilities, major educational facilities, and regional
parks would be met only within that part of the
Milwaukee County portion of the study area that
is served by local transit, and, for General Mitchell
Field, major retail and service centers, and Milwaukee area jobs, would be met only in the southeastern portion of the study area. The overall level
of accessibility provided by the recommended
transit plan would, however, generally support the
implementation of the study area land use plan,
with areas planned for higher density development
provided the highest levels of transit accessibility.
Between 109,100 and 137,100 transit trips would
be made within the study area under the recommended plan on an average weekday in 1985, or
about 9 to 11 percent of the total number of
person trips generated within the study area and
internal to the Region on an average weekday in
that year. The lower estimate is based on a somewhat lesser increase in motor fuel cost over the
next five years, about 30 percent in 1980 dollars,
while the upper estimate is based on an 80 percent increase. Under a "status quo" plan, between
77,000 and 95,300 transit trips would be made
within the study area in 1985. The approximately
40 percent increase in transit ridership under the
recommended plan means that an estimated
32,100 to 41,800 fewer automobile trips would
be generated within the study area in 1985, and
that an average weekday savings of between 4,700
and 6,100 gallons of motor fuel used by automobiles within the study area would be realized,
or between 3 to 4 percent of the total automobile
fuel use in the study area. The increased use of
transit for travel within the study area should also

mean a safer transportation system, as historical
accident rates for automobile travel are much
higher than those for public transit.
The total operation and maintenance costs of the
recommended short-range transit plan over the fiveyear time period of the plan would range between
$130.4 and $134.6 million, or about $22.5 to
$23.2 million more than under the "status quo"
plan. The total operating subsidy required under
the recommended short-range transit plan in the
last year of the plan, 1985, would also be higher
than under the "status quo" plan-or between
$16.2 and $18.4 million for the recommended plan
compared with between $11.6 and $13.0 million
for the "status quo" plan. The operating subsidy
per ride in 1985, however, would be about $0.40
to $0.57 per passenger under the recommended
plan, depending on the future price of motor fuel,
compared with $0.42 to $0.57 per passenger under
the "status quo" plan. Farebox revenues would
cover between 40 and 49 percent of the total operating costs of the recommended plan. A summary
of all of the improvements recommended under
the short-range plan for public transit in the study
area, as well as the costs and.benefits of the plan, is
provided in Table 176.
It is recommended that this five-year, short-range
plan for the Milwaukee County Transit System as
adopted by the Milwaukee County Board be integrated into the transportation system plan for
northwestern Milwaukee and southern Ozaukee
Counties as the short-range transit element of the
plan. Evaluation of the recommended short-range
transit system plan of the Milwaukee County
Transit System as adopted by the Milwaukee
County Board indicates that it may be expected
over the next five years to abate many of the
existing problems and deficiencies of the public
transit system in the northwest side study area at
reasonable cost. The plan would expand the existing minimal Freeway Flyer and express transit
service in the study area, resulting in significant
increases in the provision of such services to the
study area resident population and jobs, as well as
to major land use activity centers and areas. This
planned improvement in transit service may be
expected to provide reduced travel times by transit
in parts of the study area, and to lead to increased
transit use. Under the recommended short-range
plan, capital costs would be required only for bus
acquisition. An average of 36 new buses per year
would need to be added to the Milwaukee County
bus fleet over and above vehicle replacement, at
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Table 176
RECOMMENDED SHORT-RANGE PLAN FOR PUBLIC TRANSIT I N THE NORTHWEST SIDE
STUDY AREA: SUMMARY OF RECOMMENDED IMPROVEMENTS, COSTS, A N D BENEFITS
Summary of Improvements
Additional Service
Primary Service
67 additional route miles
Two additional routes: Good Hope Road1200 Freeway Flyer
Timmerman FieldIAppleton Avenue Flyer
Two additional park-ride lots: Good Hope Road at Fond du Lac Freeway (USH 451
Timmerman Field
Secondary Service
15 additional route miles
Two new routes: Bay Shore Shopping CenterIDowntown Milwaukee/Milwaukee County Medical Complex
Capitol Court Shopping CenterIDowntown Milwaukee
(Highland Boulevard/Downtown Milwaukee route deleted)
One new transfer center: Bay Shore Shopping Center
Tertiary Service
20 additional route miles
Six route extensions
Ten reroutings
Frequency of service increases on four routes during peak period ahd 16 routes during off-peak period
Vehicle and Operational Requirements
Additional Buses Needed
During peak period: 107 additional buses per weekday
During off-peak period: 59 additional buses per weekday
Bus Hour Requirements
15,900 additional bus hours per weekday
Summary of Costs
Total Operation and Maintenance Costs: 1980 to 1985
$2.00 per gallon motor fuel price and a transit fare of $0.50:
$1.50 per gallon motor fuel price and a transit fare of $0.50:

$134,560,000
$130,355,000

($23.2 million additional)
($22.5 million additional]

Total Operating Subsidy Required: 1985
$2.00 per gallon motor fuel price and a transit fare of $0.50:
$1.50 per gallon motor fuel price and a transit fare of $0.50:

$ 16,244,800
$ 18,385.000

($ 4.6 million additional)
($ 5.4 million additional)

Total Operating Subsiciy per Ride: 1985
$2.00 per gallon motor fuel price and a transit fare of $0.50:
$1.50 per gallon motor fuel price and a transit fare of $0.50:

$ 0.40
$ 0.57

($0.02 less)
(same)

Estimated Capital Cost: 1980 to 1985:

$ 27,000,000

Summary of Benefits
Service t o the Land Use Pattern of the Study Area
Greater levels of accessibility t o jobs and t o General Mitchell Field
Provision of Economical and Efficient Transportation System
Estimated average weekday savings of between 4,700 and 6,100 gallons of motor fuel use by automobiles, or
between 3 and 4 percent of total automobile fuel used in the study area. The net savings of motor fuel, given the
increased use of motor fuel by buses under the recommended plan, is between 700 and 2,100 gallons of motor
fuel per average weekday
Provision of a Balanced Transportation System at an Adequate Level of Service
One additional major shopping center-Capitol Court--and two additional major medical facilities-Milwaukee
County Medical Complex and Northwest General Hospital-served within walking distance of primary or
secondary transit service
Nearly three times as much high-density residential development served within walking distance of primary or
secondary transit service
About 75 percent more high-density residential development served within driving distance of primary service or
'
walking distance of secondary service
Three fewer transit routes misaligned
About twice as many people served within walking distance of secondary transit service
About 70 percent more people served within walking distance of primary transit service
About twice as many jobs served within walking distance of secondary transit service
About 25 percent more jobs served within walking distance of primary transit service
Provision of Quick and Convenient Travel
Three fewer routes not meeting frequency-of-servicestandards
Transit travel times more comparable to highway travel times
A greater percentage of total trips made by public transit (9 t o 11 percent compared with
6 t o 8 percent of all trips)
Provision of Travel Safety
Between 179,000 and 317,000 more passenger miles of travel t o be made by public transit
rather than by automobile
Source: SEWRPC.

a total cost of about $27 million over the next five
years in 1980 dollars. About 107 additional buses,
or about 21 additional buses per year, would be
required in the study area over this period. The
plan would also require an additional operating
subsidy of between $4.6 and $5.4 million per year
in 1985 in 1980 dollars, depending upon the motor
fuel price in 1985. Assuming that the U. S. Department of Transportation, Urban Mass Transportation Administration, and the Wisconsin Department
of Transportation continue to fund 50 percent and
33 percent of the total Milwaukee County Transit
System operating subsidy, respectively, the cost in
1985 to Milwaukee County of this additional operating subsidy would be between $769,000 and
$901,000 in 1980 dollars.
SUMMARY AND CONCLUSIONS
In Chapter IV of this report, specific arterial street
segments within the northwest side study area were
identified as having sufficiently severe existing
traffic problems to warrant the development of
alternative short-range measures for their improvement. Certain elements of the public transit system
of the study area were also identified as being
deficient and in need of improvement. To address
these existing problems, a short-range plan was
developed under the northwest side study for the
alleviation of traffic congestion and related traffic
problems on the arterial street and highway and
public transit systems of the study area by the year
1985. Also included in this short-range plan were
provisions for integrating the freeway "stub ends"
at the Stadium Freeway-North and at the Hillside
Interchange into the surface arterial street system
of the study area. The development of such a shortrange plan was considered an essential step in the
formulation of a comprehensive transportation
plan for the study area.
Arterial Street and Highway
Problem Intersection Analvsis
and
"
Recommended Traffic Management Plan
The development of a short-range plan for the
arterial street and highway system of the study
area consisted first of an intensive examination of
each of the 20 arterial street segments identified in
Chapter IV of this report as having severe traffic
problems. The first step in this examination was an
evaluation of the existing congestion problems at
each arterial intersection along each of these problem segments. Accordingly, a traffic engineering
analysis was performed of each of the 210 intersections along these arterial street problem segments
-
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at which the problem arterial facility was controlled by either a traffic signal or stop sign. For
the 63 intersections indicated by the analyses to
have an existing traffic congestion or related
problem, alternative traffic management actions
were developed and evaluated, and actions were
recommended to abate the problem. Alternative
actions were also developed and evaluated for each
of 19 intersections along these problem arterial
segments which, while not exhibiting congestion
problems, were determined to have inadequate
turn-lane storage capacity and/or an inefficient
signal timing plan (see Maps 146 and 147 of this
chapter). In the development of measures to abate
the problems identified at each intersection, the
least costly and least disruptive traffic management
actions were considered first, and recommended
where appropriate. The types of traffic management actions considered to abate the congestion
at these problem intersections were, in order of
increasing disruption and cost: the retiming of
the existing signal timing plan, modification of the
total cycle length or other signal modifications, the
addition of new signal phases along with new traffic controllers where necessary, the prohibition of
on-street parking at intersection approaches, the
installation of pavement markings to facilitate traffic flow, the construction of new turn lanes or the
addition of additional capacity to an existing turn
lane, and the installation of new traffic signals.
A total of 209 traffic management actions, with
an estimated capital cost of between $1,637,000
and $1,972,000 in 1980 dollars, were recommended for intersections along the 20 arterial
street problem segments. This cost was expressed
as a range because additional right-of-way would
have to be purchased for certain of the recommended actions, and precise right-of-way needs
and costs cannot be determined without more
detailed engineering studies.
A total of 192 of the 209 traffic management
actions were recommended to abate the traffic
congestion problems experienced at the 63 intersections, at an estimated capital cost of between
$1,485,000 and $1,820,000, expressed in 1980
dollars. Of this total cost, between $190,000 and
$410,000 would be required for additional rightof-way at five intersections, the only new rightofway required under the short-range plan. In
the abatement of the traffic congestion or congestion-related storage problems identified at these
63 intersections, it was recommended that the traffic signal timing plans be retimed at 38 intersec-

tions, that 55 new signal phases be added, and that
24 t o 31 new traffic controllers be added to accommodate these signal phase changes; that the total
traffic signal cycle be modified at five intersections
during the morning peak and/or evening peak hour;
that on-street parking be prohibited on nine intersection approaches during the morning peak hour
and on 23 approaches during the evening peak
hour; that pavement markings be installed at five
intersections; that new traffic signals be installed
at one intersection; and that new signal heads be
installed at one intersection. New roadway construction recommended at these 63 congested
intersections included lengthening three single
right-turn lanes and 1 0 single left-turn lanes;
adding five single right-turn lanes and two single
left-turn lanes; lengthening one double left-turn
lane; adding four double left-turn lanes and one
double right-turn lane; and expanding 1 3 single
left-turn lanes to double turn lanes.

on-street parking be prohibited on one intersection
approach during the evening peak hour. To remove
inefficiencies within the signal timing systems
during the morning and evening peak hours at
1 4 of these 21 intersections, it was recommended
that the signal timing systems at each be retimed,
and that three of the problem intersections be
interconnected. It was concluded that implementation of these actions would serve to abate all but
one of the exclusive turn-lane storage capacity
problems and all of the inefficient signal timing
problems at these intersections. The one insufficient storage problem that would not be abated
occurs during both the morning and evening peak
hours in conjunction with the east-to-northbound
left-turn lane at the intersection of N. 76th Street
(STH 181) and W. Harwood Avenue; it is anticipated, however, that the storage problems at this
intersection will be abated with the opening of the
new Harwood Avenue bridge in Wauwatosa.

Implementation of these recommended traffic
management actions may be expected to abate
existing traffic congestion at all but one intersection during the morning and evening peak
hours-the intersection of W. Lisbon Avenue with
W. North Avenue; at all but one intersection during
the morning peak period only-W. Appleton Avenue
with N. 60th Street, and all but one intersection
during the evening peak period only-STH 57 (Wisconsin Avenue) and STH 60 (Washington Street) in
the Village of Grafton. It was also determined that
all but one of the congestion-related problems
resulting from inadequate exclusive turn-lane
storage capacity during the morning peak h o w
that at the intersection of W. Silver Spring Drive
with N. 76th Street (STH 1 8 l ) a n d all but two
such problems during the evening peak h o w t h o s e
at the intersections of W. Silver Spring Drive with
N. 76th Street, and N. 76th Street with W. Capitol
Drive (STH 190)--could be abated.

Arterial Street and Highwav
" Midblock
hoblem Analysis and Recommended Plan
The second step in the examination of existing
problems along t h e 20 identified arterial
segments consisted of an evaluation of congestion
and accident problems which occur between signalized intersections at median openings along
divided portions of arterial streets and in areas
of high-volume driveways, high on-street parking
turnover, and pedestrian crossings, and at nonsignalized local street intersections. In accordance
with this step, a comprehensive traffic management
plan which deals, in part, with the abatement of
problems between signalized intersections was prepared by the Wisconsin Department of Transportation for a mediandivided portion of the identified
problem segment of N. 76th Street (STH 181)that is, for the segment from W. Center Street to
W. Bradley Road. It was recommended that this
plan be used as a prototype by the levels and units
of government having jurisdictional responsibility
for the remaining median-divided portions of the
20 problem arterial segments in the study area, and
that these bodies consider preparing similar traffic
management plans for the abatement of problems
between signalized intersections . The limits of this
problem analysis of N. 76th Street which are relevant to the northwest side study are W. Grantosa
Drive on the south and W. Bradley Road on the
north, a distance of 3.6 miles.

Besides the actions discussed above, a total of
27 additional traffic management actions were
recommended to be implemented at those 21 intersections which, while not exhibiting congestion
problems, either were shown to exhibit inadequate
turn-lane storage capacity during the morning
and/or evening peak hours, or were shown to have
an inefficient signal timing plan. The capital cost
of these 27 actions would approximate $152,200.
Specifically, to alleviate the inadequate storage
problems at these intersections, it was recommended that five single left-turn lanes and two
double left-turn lanes be lengthened, and that

-

In the Wisconsin Department of Transportation
analysis, it was concluded that five nonsignalized
intersections along N. 76th Street display prob-

lems: W. Green Tree Road, W. Carmen Avenue,
W. Bobolink Avenue, W. Denver Avenue, and
W. Calumet Road.
Six midblock segments along N. 76th Street were
also identified as exhibiting traffic accident or
congestion problems: the 7100 and 7200 blocks
immediately north and south of W. Good Hope
Road, the 7900 block immediately south of
W. Bradley Road, the 6900 block between W. Green
Tree and W. Good Hope Road, the 6200 block
between W. Florist Avenue and W. Mill Road, and
the 7400 block between W. Good Hope Road and
W. Calumet Road (see Table 160).
Based on traffic movement and accident collision
diagrams prepared for each problem location and
for all stretches of N. 76th Street adjacent to commercial land uses, it was determined that, with the
exception of that segment of N. 76th Street adjacent to its intersection with W. Good Hope Road,
most of the safety and operational problems at
median openings and nonsignalized intersections
along this stretch of N. 76th Street could be
resolved through the provision of exclusive leftturn lanes and on-street parking prohibition, as
well as the installation of new traffic signals at
the intersection of N. 76th Street and W. Green
Tree Road.
Those segments of N. 76th Street immediately
north and south of W. Good Hope Road were identified as having the most severe problems along
the entire segment. To abate the existing problems
along N. 76th Street immediately south of its intersection with W. Good Hope Road, it was recommended that 1)an exclusive northbound left-turn
lane be added at an existing median opening; and
2) that median opening be channelized to prohibit
northbound left turns from the driveway extrance
on the west side of the roadway. To abate the
existing problems along N. 76th Street immediately
north of its intersection with W. Good Hope Road,
it was recommended that 1 ) left-turn lanes be provided on both sides of the second median opening
north of W. Good Hope Road in order t o provide
refuge areas for vehicles using the opening from the
north and south; and 2) the first median opening
north of W. Good Hope Road be moved slightly
t o the north in alignment with new driveway
entrances on both sides of N. 76th Street. This
latter median relocation would require that an
existing driveway on the east side of N. 76th Street
be moved t o the south, and that a new consolidated driveway entrance on the west side of
N. 76th Street be constructed.

Alternative and Recommended Com~letion
Plans for Hillside Interchange and
Stadium Freeway-North "Stub Ends"
The development of a short-range plan for the
arterial street and highway system of the northwest side study area included another important
element-the development of proposals and the
recommendation of a design for integration of the
"stub ends" of the Park Freeway-West and Park
Freeway spur at the uncompleted Hillside Interchange, and of the "stub ends" of the Stadium
Freeway-North (USH 41), into the arterial street
system of the study area. These "stub ends" are
the result of the removal of two proposed freeways-the Park Freeway-West Park spur and the
Stadium Freeway-North "gap closure" F r e e w a y s
from the adopted long-range regional transportation system plan in 1978.
Alternative and Recommended Com~letionPlans
for Hillside Interchange "Stub End": Five alternative plans for the integration of the Hillside Interchange "stub ends" into the surface arterial street
system were prepared under the northwest side
study by the Wisconsin Department of Transportation. Each provided access t o the North-South
Freeway (IH 43) from W. Fond du Lac Avenue
(STH 145) and from W. Walnut Street. On January 30, 1980, the northwest side study Advisory
Committee adopted one of these five alternatives
and recommended its implementation. The adopted
alternative would provide a direct connection
between the northbound lanes of the North-South
Freeway, the eastbound lanes of the Park FreewayEast, and W. Fond du Lac Avenue and W. Walnut
Street (see Figure 70). This alternative has a relatively low capital cost, estimated at $3,520,000
in 1980 dollars, meets desirable design standards,
and requires no new right-of-way, but could be
expected to involve some peak-hour traffic congestion, both at the intersection of W. Fond du
Lac Avenue and W. Walnut Street and on the
freeway ramps.
Alternative and Recommended Completion Plans
alternative plans for the integration of the Hillside
Interchange northern spur "stub end" into the
surface arterial street system were also prepared by
the Wisconsin Department of Transportation and
considered by the Advisory Committee. Three of
these alternatives were comparatively costly and
provided full access between the North-South
Freeway (IH 43) and the arterial street system.
Four of these alternatives were designed as lower
cost alternatives which treated each potential con-

nection between the North-South Freeway and
the arterial street system at the northern spur
separately so that they could be implemented
separately. An eighth alternative plan was considered by the Committee at the request of the Park
West Redevelopment Task Force, and was a very
low-cost modification of a design previously prepared which involved only one connection t o the
northbound lanes of the North-South Freeway.
After consideration of these eight alternatives, the
Advisory Committee, on December 11, 1980,
acting on the recommendation of the Park West
Redevelopment Task Force, adopted the "status
quo" plan for the Hillside Interchange northern
spur. Under this plan, no action would be taken to
either connect or remove the existing "stub end"
ramps. During the preliminary engineering phase
attendant to implementation of the earlier adopted
plan for completion of the Hillside Interchange
proper early in 1981, however, it became necessary
for the Advisory Committee to reconsider the
recommended "status quo" plan for the Hillside
Interchange northern spur. It was concluded by the
Wisconsin Department of Transportation that the
ramp bridges at the northern spur would have to be
removed to provide the three continuous lanes for
through traffic both northbound and southbound
on the North-South Freeway through the Interchange and Interchange northern spur, and, as recommended in the adopted regional transportation
system plan, to provide improved travel safety by
superelevating the existing southbound curve
through the ramp bridges at the Interchange northern spur. The ramps leading to these bridges were
also recommended to be removed, as were the
south-toeastbound uncompleted "stub end" ramps
from the North-South Freeway and from W. North
Avenue to the previously proposed Park FreewayWest, another part of the Hillside Interchange
northern spur (see Figure 78). Removal of these
"stub end" ramps would require that the elevated
structure of the North Avenue southbound freeway on-ramp be removed and replaced by a fill.
The total cost of these removals and improvements
was estimated at $500,000 in 1980 dollars.
Alternative and Recommended Completion Plans
'for Stadium Freeway-North "Stub End": Ten alternative plans for the connection of the Stadium
~ r e e w a i - ~ o r t"stub
h
end" to the surface arterial
street system were prepared under the study. The
first six of these plans were prepared by the Wisconsin Department of Transportation (WisDOT)
and the last four were prepared by the City of
Milwaukee. A primary concern of the design of

these alternative plans was the alleviation of the
traffic congestion at the intersection of W. Lisbon
Avenue and W. North Avenue. Six of the 10 plans
considered were found to accomplish this. The first
three alternative plans prepared by the WisDOT
treated each type of connection between the
Stadium Freeway-North and the surface arterial
street system separately. The other three alternative plans prepared by the Department provided
both on- and off-ramp access between the Stadium
Freeway-North and the surface arterial street
system. The four alternative plans prepared by the
City of Milwaukee were the least costly of the
alternatives, but two of these plans involved moderate disruption. Eight of the 1 0 alternatives
involved the taking of some new right-of-way.
After consideration of these 10 alternatives, the
Advisory Committee, in 1982, adopted the eighth
alternative plan considered and recommended it
for implementation. This alternative provides for
a new southbound entrance ramp to the Stadium
Freeway (USH 41) southbound which would have
an entrance from W. Lisbon Avenue at a point
between N. 47th and N. 46th Streets, and would
provide for the widening of the intersection of
W. Lisbon Avenue and W. North Avenue in order
to accommodate a new left-turn lane in the northwest-bound approach. Left turns would be permitted under this alternative during the peak
periods in the northwest-bound direction. This
alternative plan was recommended in conjunction
with the adoption in the long-range element of the
northwestside study of an improvement proposal
for W. Appleton Avenue and W. Lisbon Avenue
from W. Burleigh Street to W. North Avenue,
under which no physical improvement would be
made to either of these arterial segments. Under
the adopted plan for completion of the Stadium
Freeway-North "stub end," as in the recommended
plan for the improvement of W. Appleton Avenue
and W. Lisbon Avenue, minimal urban disruption
would be incurred, and no business or residential
structures would be taken.
Develo~mentof Recommended
s h o r t - ~ a n Plan
~ e for Public Transit
In the preparation of the short-range plan, those
elements of the ~ u b l i ctransit system which were
identified in chapter IV of this report as having
deficiencies were also considered. Those problems
consisted primarily of the lack of Freeway Flyer
and express transit service in the most intensively
developed parts of the study area. Short-range
plans for public transit system development to
treat these problems were designed, tested, and

evaluated as part of the concurrent Milwaukee
County Transit System service improvement study.
The alternative transit system plans prepared under
this Milwaukee County study were developed to
include as alternatives those improvements necessary to address the identified major public transit
system problems of the study area. Four alternative
short-range plans were developed for the public
transit system of Milwaukee County and the study
area under the short-range transit improvement
planning effort. Of these, two plans"status
quo" plan and "augmented" system plan-were
intended to serve as "benchmark" plans against
which alternative plans developed to address the
existing problems and needs of Milwaukee County
could be compared. Two other plans--a "timed
transfer" system plan and an "extended grid"
system plan-were designed to specifically address
the identified transit deficiencies within the Milwaukee area and the study area. The performance
of these four plans was reviewed and compared
route by route, and a plan combining the best
features of these four plans was then further
evaluated and subsequently adopted by the Milwaukee County Board in September 1980 (see
Map 154).

15,900 bus miles of travel per weekday within the
study area. With these improvements, nearly twice
as many residents of the study area and more than
twice as many jobs in the study area would be
served by express transit, and about 70 percent
more residents and about 25 percent more jobs
would be within walking distance of primary transit
service. Also, one additional shopping center and
two additional hospitals, and nearly three times as
much highdensity residential development, would
be within walking distance of primary or express
transit service. As a result, transit travel times,
particularly in some of the more outlying parts
of the study area, would be more comparable to
automobile travel times. The overall level of accessibility provided by the plan would generally support the adopted regional land use plan, with areas
planned for higher density development provided
the highest levels of transit accessibility. Under this
plan, transit ridership could be expected to be
40 percent higher than under the "status quo"
plan, resulting in between 32,100 and 41,800
fewer automobile trips and an attendant average
weekday savings of between 4,700 and 6,100 gallons of motor fuel.

Under the recommended short-range plan for
public transit, an additional 102 route miles of
transit service would be provided by 1985 within
the northwest side study area over the "status
quo" plan, the latter consisting essentially of the
existing transit system, including about 20 more
route miles of local service, about 1 5 more route
miles of express service, and about 67 more route
miles of Freeway Flyer service, plus two additional
park-ride lots. The level of service on the transit
system would also be upgraded under the recommended plan, as the frequency of bus service
would be increased on four routes within the study
area during peak travel periods, and on 16 routes
during off-peak periods. These improvements would
require an additional 107 buses during weekday
peak periods and 59 more buses during weekday
off-peak periods, and would generate an additional

The estimated total operation and maintenance
costs of the recommended short-range transit plan
over the five-year period from 1980 to 1985 would
range between $130.4 and $134.6 million, or
about $22.5 to $23.2 million more than the cost
of maintaining the existing system. Although the
total operating subsidy required under this plan
would be about $5.0 million higher than that
required under the "status quo" plan, because of
an expected increase in ridership the subsidy per
ride would be about the same under both plans.
The primary capital cost of the recommended plan
would be expended for the acquisition of an
average of 36 new buses per year over the five-year
implementation period, at a cost of $27 million,
expressed in 1980 dollars, to serve the greater
Milwaukee area, of which 21 new buses per year
would be required to serve the study area.

Chapter VI
FORECAST AND PLANNED CHANGE IN THE MILWAUKEE
NORTHWEST SIDEIOZAUKEE COUNTY AREA AND THE REGION

INTRODUCTION
One of the objectives of the Milwaukee Northwest
SideIOzaukee County transportation improvement
study is the preparation of a long-range transportation system plan for northwestern Milwaukee
and southern Ozaukee Counties. This plan is
intended to be an amendment to the recently
adopted long-range transportation system plan
for the Region for the design year 2000, and to
include those transportation systems management
measures, transit facilit facility and service improvements, and arterial highway facility improvements
necessary to accommodate the future travel that
was to have been accommodated on the previously
proposed Park Freeway-West and Stadium FreewayNorth "gap closure."
Accordingly, and as dictated by sound planning
practice, a necessary step in the assessment of the
future transportation needs of the northwestern
Milwaukee and southern Ozaukee County study
area is the consideration of probable future change
in the area. Change is one of the basic characteristics of the modern world, and no area which
participates in modern life can avoid being influenced by change. Since change is inevitable, the
principal question dealt with in the planning
process is not whether change will occur, but how
much may be expected to occur, when and where
it may be expected to occur, and how it can be
shaped and guided in the public interest. Chapter I11 of this report summarized the recent
changes in the level and characteristics of demographic, economic, and land use activity that have
occurred in the northwest side study area. Based
upon the recently completed land use and transportation plan reevaluation for the Region, this
chapter summarizes the anticipated and planned
changes to the design year 2000 in the level and
characteristics of population, economic activity,
and land use in the northwest side study area and
in the Southeastern Wisconsin Region, of which
the study area is an integral part.
Future change in the northwest side study area, as
considered in the regional land use and transportation plan reevaluation, is in part forecast and in
part planned. Under that planning effort, the total

future changes in population and economic activity
levels, and, therefore, in aggregate land use demand,
in the Region had to be anticipated, or forecast.
This is because in southeastern Wisconsin, as in any
urban region, control of future changes in population and economic activity levels and characteristics lies largely, although not entirely, outside
the scope of the planning effort, as well as outside
the scope of governmental activity at regional and
local levels.
Alternative normative plan designs, howcver, and
not forecasts, were prepared for the future spatial
distribution of this population and economic
activity in the Region to the year 2000, and a plan
to better shape &d guide land use development in
the public interest was selected and adopted. The
preparation of alternative plans, and the selection
of a recommended plan from among those alternatives, was based, in part, upon an evaluation of the
extent to which the alternative plans considered
met adopted areawide land use development objectives, which included considerations of land use
compatibility, natural resource base protection,
and accessibility, as well as economy. The future
spatial distribution of land use in the Region was
determined through a design process which
attempted to best meet the adopted objectives,
rather than through a forecast, because guidance of
the future spatial distribution of land use was considered t o be among the most important responsibilities of state and ltscal government.
It is important to recognize that the adopted
regional land use plan is a normative plan which
recommends how the Region should develop to
best meet stated development objectives, and that
it is not a projection of how the Region may be
expected to develop based upon an extrapolation
of historic trends. Thus, the future regional population and economic activity levels used in the
preparation of, or derived from, that adopted land
use plan, and the allocations of future population
and employment levels to the northwest side study
area presented in this chapter, represent a planned
and desirable state of the study area.

Despite dramatic changes in recent years in the cost
and availability of energy, particularly petroleumbased fuels, in inflationary economic trends, and
in population lifestyles, it is believed that the plan
nevertheless represents a desirable future state of
the northwest side study area. It must be recognized that year-to-year fluctuations in population
or employment and economic activity and the
deviations from the forecast levels resulting from
these fluctuations may represent only short-term
aberrations from a long-term forecast trend. Over
the 20-year forecast period, these fluctuations may
even out. It must also be recognized that many
of the recent changes in energy price and availability and in inflation should be viewed as working to help bring about the land use development
pattern, and, therefore, the attendant population
and employment levels and distributions envisioned
in the plan. The scarcity of inexpensive motor
fuel, and its implications for both automobile
availability and use, as well as continued "urban
sprawl" into suburban rural-urban fringe areas of
the Region, must be viewed as factors which in the
future can help bring about the normative land use
plan for the area.
This chapter reviews the forecasts of population
and economic activity levels and characteristics
prepared as part of the land use and transportation plan reevaluation process. Projections of land
use demand and automobile availability are also
summarized. Moreover, the recommended spatial
distribution of population, employment, and attendant supporting land uses to the year 2000 set
forth in the adopted regional land use plan is summarized, and the allocations of anticipated regional
population, economic activity, and land use change
under the adopted land use plan to the northwest
side study area are discussed in some detail. Finally,
future residential neighborhoods in the study area
are identified and delineated.

'

REGIONAL CHANGE TO THE YEAR 2000
Any consideration of anticipated and planned
change in the northwest side study area must begin
with an assessment of probable change in the
Southeastern Wisconsin Region, of which the study
area is an integral part. In this respect, it is important to understand the basic concepts underlying
forecasting in general, the methods used to prepare
the particular forecasts under consideration, and
the consequent limitations of these forecasts.

Many methods have been developed for forecasting
change in a region such as southeastern Wisconsin.
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 experience and
project it into the future. The principal difference
between any of the forecasting methods generally
lies in the differing emphasis placed upon these
two basic elements.
To date, no single mathematical or judgmental
method of forecasting the basic components of
regional change has proven to be more accurate
than any other. For this reason, it is generally
unwise to rely on the results of a single method
of forecasting; it is better instead to utilize, if possible, a number of methods; compare the results;
and then, after careful consideration of any differences, select the "best" estimate utilizing the best
professional judgment available. This procedure
was generally followed in the preparation of forecasts for the regional land use and transportation
plan reevaluation.

' I n planning practice it is conventional to distinguish between "projections" and "forecasts." The
former term refers to the use o f mathematical or
graphical extrapolation o f historic trends in population, employment, or other factors to make conditional statements about future conditions o f such
factors. These projections imply the continuation
of a stated set o f trends. The latter term refers to
an unconditional assertion about a future condition to be used in the preparation o f plans. A forecast may be one of the developed projections or
a modification of one of the developed projections
conditioned on the assumption o f potential changes
in historic trends. Completely unconditional assertions, however, are seldom if ever made for planning purposes. Hence, the term "forecast" as used
herein refers to population and employment projections used as inputs to nondemographic and
noneconomic aspects o f plan preparation. While
the future population and employment data presented in this chapter are forecast in that they are
inputs to the plan preparation, it will be seen that
the automobile availability and land use demand
data presented are, in fact, projections, to be modified by alternative plan designs.

In the preparation of the population forecasts, four
different demographic techniques were used to
make independent projections of the regional
population to the year 2000. In addition, the
separate population projections were converted to
employment projections, and these were compared
to independently prepared employment forecasts.
Based on this analysis, a single "best" population
forecast range and level was selected by technical
and intergovernmental advisory committees from
the complete array of projections. In the preparation of the employment forecasts, a forecast range
and level of employment was prepared for each of
the dominant and subdominant industry groups
within the Region, based on a series of inputs
including analysis and extrapolation of the historic
trends evident for each industry group in the
Region; analysis of employment in the nation,
the east north-central states, and the State of
Wisconsin in each industry group from 1950 to
1970; a survey of 165 manufacturing firms in the
Region; industry outlooks to 1980 as published by
the U. S. Department of Commerce; unpublished
forecasts to the year 2000 of employment in the
nation and the east north-central states by industry
group; recent studies of regional business attitudes
published by the Bureau of Business Research of
the University of Wisconsin; and work force industry projections to the year 1980 published cooperatively by the state government.

Table 177
PROJECTED REGIONAL POPULATION IN THE
YEAR 2000 USING VARIOUS COMBINATIONS OF
FERTILITY AND MIGRATION ASSUMPTIONS
Projection
Number
1

2

3

4

5

6
7

8

9

10

The regional population and employment forecasts
used in the preparation of the regional land use
and transportation plan were made interdependently; that is, employment forecasts were not
derived solely from population forecasts prepared
by purely demographic analyses, nor were population forecasts derived solely from employment
forecasts prepared by purely economic analyses.
Rather, both demographic and economic analyses
were independently made, the resulting sets of
population and employment projections compared,
and the comparison used as an aid in the selection
of the "best" set of projections as forecasts.
Regional Population Forecast
The Commission and its technical and intergovernmental advisory committees reviewed 1 5 different
population projections, utilizing differing sets of
assumptions on fertility and migration, before
agreeing upon a probable range of future resident
population levels in the Region, and within that
range, a forecast population level. The 1 5 population projections are summarized in Table 177. The
probable future range resident population in the
Region was established at between 1.9 million and
2.4million persons by the year 2000.

11

12
13

14

15

Fertility and Migration Assumptions
Continuation of currenta fertility and mortality
rates t o 2000; migration rates at 1950-60
level.
Reduction in fertility t o replacement level
from 1975 to 2000; migration rates at
1950-60 level; current mortality.
Continuation of current fertility and mortality
rates t o 2000; migration rates at 1950-70
level.
Reduction in fertility t o replacement level
from 1975 t o 2000; migration rates at
1950-70 level; current mortality.
Continuation of current fertility and migration
rates through 1980, then replacement level
fertility t o 2000; migration rates between
the current and the 1950-70 levels to 2000;
current mortality.
Continuation of current fertility, mortality,
and migration rates t o 2000.
Continuation of current fertility rates t o
1985 then replacement level fertility to
2000;continuation of current mortality
and migration rates t o 2000.
Continuation of current fertility rates to
1980. then replacement level fertility
to 2000; continuation of current
mortality and migration rates to 2000.
Reduction in fertility rates t o replacement
level from 1975 t o 2000;continuation of
current mortality and migration rates.
Reduction i n fertility rates t o below
replacement level from 1975 to 1985,
then replacement level fertility t o 2000;
reversal of net out-migration of the 1960's
t o net in-migration from 1970 to 2000;
current mortality.
Continuation of current fertility and migration
rates to 1985, then replacement level
fertility and no migration t o 2000;
current mortality.
Continuation of current fertility and mortality
rates t o 2000; no migration.
Reduction in fertility t o below replacement
level from 1975 t o 1985, then replacement
level fertility t o 2000; slowdown in the
out-migration of the 1960's t o a slight
net in-migration by 2000; current mortality.
Reduction in fertility rates t o replacement
level from 1975 t o 2000; continuation of
current mortality rates; no migration.
Reduction in fertility t o below replacement
level from 1975 t o 1985, then replacement
fertility t o 2000;continuation of current
outmigration and current mortality.

2000
Population

3,756,400

3,532,000

3.1 67,700

2,968,400

2,701,700
2,684,100

2,590,100

2,560,300

2,506,800

2,427,00Ob

2,380,800
2,338,300

2,219,300~

2,175,200

1,971 ,8md

a Current refers to 1970 fertility and mortality rates and to 1960-70migration rates.
Selected b y Commission staff and Advisory Committees as the probable
upper limit o f regional population i n 2000.
Selected b y Commission staff and Advisory Committees as the best forecast
~
.- o
- f reoional
"
. w. u l a t i o ni n ZWO.
dSelected b y Commission staff and Advisory Committees as the probable
lower limit o f regional population i n 2000.
source: SEWRPC.

Table 178
REGIONAL POPULATION FORECAST BY COUNTY: 1970-1980
Population

County

1970
Census
Count

Kenosha . . . . .
Milwaukee . . . .
Ozaukee . . . . .
Racine . . . . . .
Walworth. . . . .
Washington . . .
Waukesha . . . .
Region

Change: 1970-2000

1980

Forecast
1990

2000

117,917
1,054,249
54,461
170,838
63,444
63,839
231,338

139,200
1,014,500
76,200
185,600
74,700
90,900
292,300

159,900
1,022,200
97,400
203,600
86,600
117,600
356,600

174,800
1,049,600
114,000
217,700
99,600
143,000
420,600

1,756,086

1,873,400

2,043,900

2,219,300

Number

Percent

56,883

59,539
46,862
36.1 56
79,161
189,262

48.2
- 0.4
109.3
27.4
57.0
124.0
81.8

463,214

26.4

- 4,649

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

A single forecast level of 2.2 million persons was
selected as the basis for the preparation of the
new plans. This forecast population level was based
on an assumed reduction in population fertility
rates to below replacement level by the year 1985
and then a gradual increase to replacement level
from 1985 to 2000, and on an assumed halving of
regional net out-migration by the year 1985, with
no substantial net in- or out-migration occurring
thereafter. The forecast regional population for the
year 2000 represents an increase of about 463,000
persons, or about 26 percent, over the 1970 enumerated population of 1,756,000 persons.
Unlike the regional forecast, future population
levels prepared for the seven counties of the Region
were normative, based upon the Commission's
adopted areawide land use development objectives.
The forecasts, chosen from among a number of
alternatives, assumed that the continued diffusion
of urban development into the outlying areas of
the Region would be curtailed in the public interest
through the exercise of land use controls and other
public policy actions. They further assumed that
the present trends in population decentralization
would be stabilized and reversed in the mid- to late
1980's and that the central areas of the Region
would again experience population growth. While
at variance with existing trends, this assumption is
consistent with current federal policies which seek
to discourage urban sprawl and protect critical
environmental and prime agricultural lands.

At the county level, as shown in Table 178, the
population forecasts indicate moderate population
growth in Ozaukee, Washington, and Waukesha
Counties, with slower rates of population growth
in Kenosha, Racine, and Walworth Counties. Milwaukee County, currently experiencing a significant decline in population, is expected to continue
to lose population until about 1980, at which time
its population would stabilize; after 1985, population in Milwaukee County would, under the plan,
begin to again increase. County population forecasts based specifically on trends since 1970 would
indicate a continued decline in the population in
Milwaukee County and continued growth in the
population of surrounding counties. A population
redistribution of this nature would, over time,
result in the partial abandonment of a large and
expensive urban infrastructure already in place in
Milwaukee County and the re-creation of this infrastructure in the outlying counties. The selection of
alternative county population forecasts based exclusively on this accommodation of current trends
would have the effect of encouraging urban sprawl.
A comparison of the forecast prepared in 1972 and
the estimated actual regional population in the
year 1978 is set forth in Table 179. Based on the
design year 2000 population forecast, the overall
resident population level in the Region was anticipated to reach 1.85 million by the year 1978. The
estimated population of the Region in 1978 was
1.77 million, or about 4 percent below the forecast

level for that year. The Commission's regional
population forecast, as noted earlier, is based upon
anticipated changes in the two basic components
of population change: natural increase, or the difference between births and deaths, and net migration, or the difference between in-migration and
out-migration. Review of the available data on
these two components of population change since
1970 indicates that observed rates of natural
increase have generally been in conformance with
the assumptions underlying the population forecast. For the Region as a whole, the observed
change in population due to natural increase is
slightly higher than the change anticipated in the
forecast. The opposite is true, however, for the
net migration component of population change.
The forecast had assumed a slight excess of outmigration over in-migration for the Region during
the 1970's. Available data indicate, however, that
the excess of out-migration over in-migration has
been substantially greater than forecast.
Estimated and normative population forecasts
for the year 1978 by county are also shown in
Table 179. All of the counties except Waukesha
lag somewhat behind the anticipated population
growth, with the most significant deviation occurring in Milwaukee County.
Regional Household Forecast: An important characteristic of the forecast regional population level
is the number of households in the Region which
this level may represent. Forecasts of increases in
the number of households have important implications for land use and transportation planning
because the number of households is more directly
correlated with the demand for land and transportation than is population. The number of households in the Region is forecast to increase from
about 536,500 in 1970 to about 747,700 in the
year 2000, an increase of about 39 percent. Implicit
in the forecast are the assumptions that the same
proportion of the total population will reside in
households in 2000 as did in 1970, and that average household size will continue to decline from its
1970 level. The forecast of a continuing decrease in
average household size in the Region reflects the
fact that forecasts of total population for the
Region assume that birthrates to the year 2000 will
remain substantially below the pre-1970 rates.
Regional Automobile Availability Projection:
Another important characteristic of the forecast
population ievel of the Region is the future availability of automobiles to that population. The level

Table 179
COMPARISON OF THE FORECAST
AND ESTIMATED POPULATION: 1978
Difference:
Estimate
Minus Forecast

1978
Population
County

...
...
..
.. ...
...
..
...

Forecast

Estimated

Number

Kenosha .
Milwaukee
Ozaukee . .
Racine
Walworth.
Washington
Waukesha

134,640
1,020,020
71,840
182,320
72,420
85,460
280,260

126,244
954,109
70,431
177,452
69,161
84,114
288,973

- 8,396
- 65.91 1

Total

1,846,960

1,770,484

- 76,476

Source:

- 1,409

-

4,868
3,259
- 1,346
8,713

Percent

- 6.24
- 6.46
- 1.96
- 2.67
-4.50
- 1.58
3.11

- 4.14

April 1, 1978 Wisconsin Department of Administration
preliminary estimates.

of automobile availability will affect future tripmaking and public transit use in the Region. The
projected number of automobiles available within
the Region, as a whole and by county, is shown in
Table 180. The number of automobiles available in
the Region is expected to reach 1,168,000 by the
year 2000, an increase of approximately 534,100
automobiles, or 84 percent, over the 1970 level.
The corresponding ratio of persons per available
automobile is projected to decline in the Region
from 2.77 in 1970 to 1.90 by the year 2000.
Automobile availability in Milwaukee and Ozaukee
Counties is predicted to increase by approximately
162,200 and 43,100, respectively, representing
increases of about 44 and 205 percent. The average
number of persons per available automobile is
expected to decrease from 2.87 to 1.98 in Milwaukee County and from 2.59 to 1.78 in Ozaukee
County by the year 2000.
The projection of the number of automobiles
available to residents of the Region as a whole,
and to each county within the Region, was derived
from regional and county population forecasts by
dividing the future population levels by projected
changes in the ratio of persons per available automobile. The projection of the ratio of population
to available automobiles was based upon observed
trends, recognizing the existence of a saturation
level of auto ownership in the population, and
projected or forecast changes to the year 2000 in
factors which have affected automobile ownership

Table 180
AUTOMOBILE AVAILABILITY AND NUMBER OF PERSONS PER
AUTOMOBILE I N THE REGION BY COUNTY: SELECTED YEARS 1950-2000
County
Kenosha
Autos
Year

Available

1950
1955
1960
1965
1970
1975
1980
1985
1990
1995
2000

18,400
24,500
32,500
38,100
43,900
53,600
65,600
73,700
81,900
88,300
94,300

Milwaukee

Persons
Per Auto

4.1 1
3.53
3.10
2.94
2.69
2.38
2.12
2.03
1.95
1.90
1.85

Autos
Available

Ozaukee

Persons
Per Auto

197,600
244,400
288,800
328,100
367,700
420,600
448,200
468,800
493,600
513,200
529,900

4.41
3.96
3.58
3.36
2.87
2.45
2.26
2.16
2.07
2.03
1.98

Autos
Available

6,500
8,900
12,600
15,900
21,000
29,100
37,000
44,100
52,000
57,900
64,100

Racine

Persons
Per Auto

3.60
3.24
3.05
2.89
2.59
2.24
2.06
1.97
1.87
1.83
1.78

Persons
Per Auto

Autos
Available

4.07
3.61
3.28
2.93
2.74
2.33
2.15
2.05
1.95
1.91
1.86

26,900
34,700
43,200
53,300
62,400
76,100
86,300
95,400
104.200
110,600
116.800

County
Walworth
Year

Autos
Available

1950
1955
1960
1965
1970
1975
1980
1985
1990
1995
2000

12,100
15,100
18,000
21,100
24,700
29,600
34,100
38,700
44,100
48,700
52,700

Washington

Persons
Per Auto

3.44
3.06
2.91
2.70
2.57
2.33
2.19
2.08
1.96
1.92
1.89

Autos
Available

Wau kesha

Persons
Per Auto

9,400
11,600
14,300
18,300
23,500
32,500
4 1,700
50,600
61,100
68,700
77,500

3.61
3.19
3.22
2.84
2.71
2.38
2.18
2.05
1.93
1.89
1.85

Region

Autos
Available

Persons
Per Auto

Autos
Available

Persons
Per Auto

22,700
33,500
51,800
71,100
90,800
117,900
138,600
160,200
185,300
209,800
232,800

3.78
3.19
3.06
2.70
2.55
2.22
2.1 1
2.01
1.92
1.86
1.81

293,600
372,700
461,200
545,900
634,000
759,400
851,500
931,500
1,022,000
1,097,400
1,168,100

4.23
3.76
3.4 1
3.15
2.77
2.38
2.20
2.10
2.00
1.95
1.90

Source: Wisconsin Department of Transportation and SEWRPC.

in the past, including personal income, family size,
land development patterns, public transit availability, and, importantly, motor fuel cost and availability. It is important to point out that these
projections of automobile availability were not
used as inputs to the preparation of the land use
and transportation plans under the plan reevaluation. In fact, recommendations were made in alternative land use and transportation plans to change
the projected levels of automobile availability,
particularly with respect to recommended changes
in urban land use density and in public transit
service availability.

The estimated number of automobiles available
in the Region in 1978 can be compared with the
automobile availability projected in 1972. A total
of 815,000 automobiles were projected to be available in the Region in 1978. The actual automobile
availability level of 758,900 was 7 percent lower
than the projected level for 1978. Despite this
difference for projected levels of regional automobile availability, the planned level of automobile
availability for the Region under the adopted longrange land use and transportation plans was
755,000 automobiles in 1978, about 0.5 percent
lower than the estimated level for 1978 of 758,900

Table 181
REGIONAL EMPLOYMENT FORECAST
BY COUNTY: 1970-2000

Source: SEWRPC.

automobiles. The projected number of persons per
automobile for 1978, 2.31, was only 0.8 percent
lower than the estimated actual level in 1978 of
2.33 persons per available automobile. The planned
number of persons per automobile in 1978, 2.51,
was higher.

total regional employment increase of 37 percent.
Employment in manufacturing is forecast to
increase at a rate approximately 1 0 percent below
the overall rate of employment increase, but to
remain the singularly largest employment group
with 320,300 jobs by the year 2000. Employment
in private services is forecast to constitute the
second largest employment group, with 276,800
jobs in the design year. Only one industry group,
agriculture, is expected to decline in employment
from 1970 to 2000. As shown in Table 182, agricultural employment in the Region is expected to
decline by 3,100 jobs, or 29 percent-from 10,600
jobs in 1970 to 7,500 jobs in the year 2000. This
expected decline in agricultural employment in
the Region is a continuation of a long-established
trend, and is due, in part, to the mechanization of

Figure 91
FORECAST EMPLOYMENT LEVELS IN THE
REGION BY COUNTY: 1970-2000

Regional Employment Forecast
Employment in the Region was projected to range
from 994,500 to 1,101,400 jobs in the year 2000
under the land use and transportation plan reevaluation effort. From this range, a forecast regional
employment level of 1,016,000 jobs was selected.
This forecast employment total was allocated to
the seven counties of the Region based upon an
analysis of past trends in each county over the
period 1950 through 1974.
Under this forecast, the employment level in the
Region for the year 2000 could be expected to
increase by 274,400 jobs, or about 37 percent,
over the 1970 level of 741,600 jobs. The forecast distribution of jobs by county is shown in
Table 181 and Figure 91. Under this forecast distribution, it is envisioned that the number of jobs
in all seven counties will increase, with the largest
increases occurring in Milwaukee and Waukesha
Counties. Milwaukee County's proportion of total
regional employment, however, is forecast to continue to decline, reflecting some continued decentralization of jobs in the Region.
Employment forecasts by major industry group

to the year 2000 are shown in Table 182 and
Figure 92. Between 1970 and 2000 employment
in the trade, governmental and educational services, and private service groups is expected to
show greater percentage growth increases than the

~ d z w o0.l
m
0
1970

I

1975

Source: SEWRPC.

0
1980

1965
YEAR

1990

1995

2000

Table 182
FORECAST EMPLOYMENT LEVELS IN THE REGION
BY MAJOR INDUSTRY GROUP: 1970,1980,1990, AND 2000
Employment
(in Thousands)
Major Industry Group

1970

1980

Agriculture. . . . . . . . . . . . . . . . . .
Construction . . . . . . . . . . . . . . . .
Manufacturing . . . . . . . . . . . . . . .
Trade . . . . . . . . . . . . . . . . . . . . .
Transportation, Communication,
and Utility . . . . . . . . . . . . . . . .
Private Services. . . . . . . . . . . . . . .
Government and
Education Services. . . . . . . . . . .

10.6
24 .O
251 .O
143.2

Total

Change
1970-2000

1990

2000

9.5
26.0
274.1
164.3

8.3
28.0
297.2
185.4

7.5
30.1
320.3
206.4

6.1
69.3
63.2

- 29.2
25.4
27.6
44.1

36.0
198.1

38.5
224.4

41.2
250.7

43.7
276.8

7.7
78.7

21.4
39.7

78.7

96.2

113.7

131.2

52.5

66.7

74 1.6

833.0

924.5

1,016.0

274.4

37.0

Number

Percent

- 3.1

Source: SEWRPC.

Figure 92

farming processes, but more importantly to the
loss of farmland in the Region through the conversion of land from agricultural to urban use.

FORECAST EMPLOYMENT LEVELS IN THE REGION
BY MAJOR INDUSTRY GROUP: 1970-2000
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Forecast employment and estimated employment
for the Region as a whole and by county are compared in Table 183 for the year 1978. Based upon
the regional employment forecast of 1,016,000
jobs in the year 2000, the employment level of the
Region was anticipated to total 814,700 jobs by
1978. As noted in Table 183, the estimated number
of jobs in the Region in 1978 was 851,800, or
about 37,100 jobs, or 4.6 percent, higher than
forecast. Most of the difference between the forecast and estimate occurred in Milwaukee County,
where the estimate of employment was more than
29,000 jobs, or 5 percent, greater than the forecast
level of employment.
The increase of approximately 1 5 percent in the
number of jobs in the Region from 1972 to 1978,
coupled with a total regional population increase
of less than 1 percent for the same period, presents an apparent paradox. Relatively healthy
and growing national, state, and local economies
are continuing to create new jobs. In the Region
these newly created jobs are not resulting in net
in-migration, as would have occurred in the past,
but are being absorbed by the existing regional
population base. Three factors in particular appear
to be making this absorption possible: rapidly
increasing labor force participation rates for
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women; the changing age structure of the resident
population of the Region, with greater proportions
of work force age; and, perhaps, an increasing tendency for one person to hold more than one job.

anticipated from 1970 to 1978, from 198,100 jobs
to 218,500 jobs, and an estimated actual increase
of 31 percent, to 260,200 jobs, occurred.

Table 183
COMPARISON OF FORECAST AND
ESTIMATED REGIONAL EMPLOYMENT: 1978

1977
Employment
County

Forecast

....

Difference:
Estimate
Minus Forecast

Estimated

Number

Percent

Kenosha
Milwaukee . . .
Ozaukee . . . .
Racine . . . . .
Walworth.
Washington . .
Waukesha . . .

43,200
532,800
23,300
70,900
28,800
24,400
91,300

44,500
562,200
23,800
74,800
28,900
24,700
92,900

1,300
29,400
500
3,900
100
300
1,600

2.9
5.2
2.1
5.2
0.3
1.2
1.7

Total

814,700

851,800

37.1 00

4.4

...

Source:

Wisconsin Department of Industry, Labor and Human
Relations, and SEWRPC.

Table 184 compares the forecast and estimated
regional employment by major industry group for
the year 1978. Estimated 1978 employment levels
were found to be greater than forecast levels in the
construction, trade, private service, and governmental and educational service industry groups,
and lower than anticipated in the agriculture, manufacturing, transportation, and communication and
utility industry groups. The most substantial difference between estimated and forecast levels of
employment was in the private services group,
where an increase of only about 1 0 percent was

Regional Land Use Demand Projection
Proiections of land use demand in the Region were
prepared for use in the plan reevaluation using
trends determined through analysis of the land
use inventory data collected under the initial land
use plan preparation effort in 1963, and the plan
reevaluation effort in 1970. As shown in Table 185,
the projection indicates that if existing trends in
land use development continue within the Region,
nearly 319 square miles of land will be converted
from rural to urban use during the 30-year period
from 1970 to the year 2000. This conversion of
rural land to urban use would represent an increase
of about 62 percent in the amount of land in urban
use within the Region since 1970. The projection
further indicates that the bulk of the land converted to urban use would be agricultural land,
with approximately 293 square miles of agricultural
land being converted during the 30-year period.
Major changes in the regional land use pattern can
be expected to result from this projected conversion of land from rural to urban use. For example,
in 1970 urban land uses accounted for approximately 1 9 percent of the total area of the Region.
Based upon the projections, nearly 31 percent of
the Region would be devoted to urban use by
the year 2000. Similarly, rural land uses, which
accounted for nearly 81 percent of the land area of
the Region in 1970, would account for approximately 69 percent in the year 2000.

Table 184
COMPARISON OF FORECAST AND ESTIMATED EMPLOYMENT BY INDUSTRY GROUP: 1978
Difference:
Estimate Minus Forecast

1978 Employment
(in thousands)
Major
Industry Group
Agriculture. . . . . . . . . . . . . . . . .
Construction. . . . . . . . . . . . . . . .
Manufacturing. . . . . . . . . . . . . . .
Trade. . . . . . . . . . . . . . . . . . . .
Transportation, Communication.
and Utilities . . . . . . . . . . . . . . .
Private Services . . . . . . . . . . . . . .
Governmental and
Educational Services . . . . . . . . . .
Total

Forecast

Estimate

Number
(in thousands)

Percent

- 0.2

- 2.1

3 .O
11.7
3.7

- 4.3

9.7
25.6
269.5
160.1

9.5
28.6
257.8
163.8

38.3
218.5

37.3
260.2

- 1.0
41.7

- 2.6

93 .O

94.6

1.6

1.7

814.7

851.8

37.1

4.6

Source: Wisconsin Department o f Industry, Labor and Human Relations and SEWRPC.

-

11.7
2.3

19.8

Table 185
PROJECTED LAND USE DEMAND I N THE REGION: 1970-2000
Existing Land urea
1963
Land Ure
Category

Acres

. . ..
.. .
.
.....
......
.......

Residential.
..
Hish Densiv..
Medium DensiN .
Suburban and
LowDensiW
Retail Sales
andSewicec
lndustrialC
Transportation.

1963-1970
Change

1970
Square
Miles

Acres

Square
Miles

Percent
of Region

Acres

Square
Miles

Average Annual Change
1963-1970
Percent

Acres

Square
Miles

Percent

1970-2000
Projected Changeb
Acles

Square
Miles

Total Projected Land Use
2000

Percent

Acres

Square
Miles

Percent
of Region

129,219
21,471
31.596

201.91
33.55
49.37

156.266
25,401
43,230

244.17
39.69
67.55

9.1
1.5
2.5

27,047
3930
11,634

42.26
6.14
18.18

20.9
18.3
36.8

3.863
561
1,662

6.04
0.88
2.60

3.00
2.61
5.26

115,890
16,830
49.860

181.09
26.30
77.91

74.2
66.3
115.3

272.156
42,231
93,090

425.24
65.99
145.45

15.8
2.5
5.4

76,152

118.99

87,635

136.93

5.1

11,483

17.94

15.1

1,640

2.56

2.16

493W

76.88

56.1

136,835

213.80

7.9

6,759
9.668

10.56
15.11

9,464
11.363

14.79
17.79

0.6
0.7

2,705
1,715

4.23
2.66

40.0
17.7

387
245

0.61
0.38

5.71
2.53

11.610
7,350

18.14
11.48

128.0
64.5

21,074
18.733

32.93
29.27

1.2
1.1

.....

96.121

150.19

103.350

161.48

6.0

7,229

11.29

7.5

1,033

1.61

1.07

30,990

48.42

30.0

134,340

209.91

7.8

.....

14.910
23,548

23.30
36.79

17.878
29,502

27.93
46.10

1.0
1.7

2.968
5.954

4.63
9.31

19.9
25.3

424
851

0.66
1.33

2.84
3.61

12.720
25.530

19.87
39.89

71.1
86.5

30,598
55.032

47.81
85.99

1.8
3.2

280.225

437.86

327.843

47,618

Communication.

andutilitiesC
Governmental and
Institutiona~~
.....
Recreationald
Towl Urban

..

..
Agricultural . .
Otheroven ~ands'
Total Rural
Region Total

512.26

19.1

74.40

17.0

6.803

1.083.800
1.693.44
1,040,121 1,625.19
357,075~ 5 5 7 . ~ 3 ~ 353,136
551.78

60.4
20.5

-43,679 .68.25
- 3,939 - 6.15

-4.0
- 1.1

-6,240
- 563

1,440,875~ 2.251.3P

1.393.257 2.176.97

8.09

-47,618 -74.40

1,721,030~ 2.6~9.23~1.721.700 22.89.23

100.0

--

..

10.63

2.43

204,090

318.89

62.3

531,933

831.15

30.9

9.75
3.00

-0.51
-0.16

- 187,200

-292.50
- 26.39

- 18.0
- 4.8

852,921
336.246

1,332.69
525.39

49.6
19.5

-3.3

-6,803 -10.63

-0.47

-204.090 -318.89

..

..

..

-

- 16,890

-14.6 1,189,167

--

1,721,100

1,858.08

69.1

2,889.23

100.0

'aased on SEWRPCregional land uatr invenmries conducted in April 1963 and April 1970.
b~~

on a 30-ymrproiection of the 1963-1970aver*

annual change.

Includes dated off street parking.
dlncludes only "sctive"rscraation areas within parks or parkways and related off street parking. All other uses within parks or parkways are tabulated h the appropriate land U W CaWOW.

includes 85 acres added m make the 1963and 1970dam directly comparable.
lncludes water, wtlmds, vroodlands,unused lands, and quarries.

Source: SEWRPC.

Along with trends in land use demand, urban population density trends were projected. Based on
the forecast regional population for the year 2000
of 2.2 million, and the projected demand for land,
it was projected that the overall density of the
developed area of the Region would fall from
4,350 persons per square mile in 1970 to about
3,000 persons per square mile in the year 2000,
a decrease in gross density of approximately
30 percent.
It is important to point out that these land use
projections are neither plans nor forecasts, and
were not used to guide the development of the
year 2000 land use plan. On the contrary, recommendations were made in the year 2000 land use
plan to change the projected land conversion in
order to bring about a more efficient, healthful,
and attractive regional development pattern.
THE REGIONAL LAND USE
PLAN FOR THE YEAR 2000
One of the most critical tasks in the land use and
transportation plan reevaluation was the selection
from the alternatives available of the regional

development pattern which offered the greatest
potential for attaining agreed-upon areawide land
use development objectives, while accommodating
the forecast probable population and economic
activity within the Region. Two alternative land
use plans were prepared, compared, and evaluated
under the plan reevaluation for the Southeastern
Wisconsin Region for the year 2000: a controlled
centralization plan and a controlled decentralization plan. In the controlled centralization plan
alternative the development concept was one of
centralization, with virtually all new urban development occurring at medium urban densities, in
planned neighborhood units, and in areas of the
Region which could be readily served by such
important urban facilities and services as centralized public sanitary sewer, public water supply,
and public transit. In contrast, the controlled

Under the Commission's initial land use planning
effort in 1963, four alternative land use plans were
prepared and evaluated: a satellite city plan, an
urban corridor plan, a controlled existing trend
plan, and an uncontrolled existing trend plan.

decentralization plan alternative emphasized lower
development densities and more diffused residential development and the use of onsite soil absorption sewage disposal (septic tank) systems and
private water supply wells. Based upon a careful
evaluation of these two land use plan alternatives
against the adopted regional land use development
objectives and standards, the recommendations of
the advisory committees concerned, and an intensive public review culminating in a series of public
informational meetings and public hearings concerning the land use plan alternatives held throughout the Region, the Commission selected and
adopted the controlled centralization plan alternative as the recommended new land use plan for
southeastern Wisconsin. This plan is shown on
Map 179 and summarized in Table 186.
The recommended land use plan for the year 2000,
as shown on Map 179, advocates a return to historic development trends within the Region that
were most evident prior to the late 1950's, with
urban development proposed to occur largely in
concentric rings along the full periphery of, and
outward from, existing urban centers. While the
plan places heavy emphasis on the continued effect
of the urban land market in determining the location, intensity, and character of future urban
development, the plan proposes to regulate to
a greater degree than in the past the effect of this
market on development in order to ensure that
new urban development occurs at densities consistent with the provision of urban facilities and
services, and in locations where such facilities and
services can be readily and economically extended
or obtained, particularly including the older central cities. In so doing, the plan seeks to provide
a more orderly and economic development pattern
and an abatement of areawide development and
environmental problems within the Region, thereby
channeling the results of market forces into better
conformance with the established regional development objectives.
In summary, the adopted plan seeks to centralize
land use development to the greatest degree practicable, and to encourage new urban development
to occur at densities consistent with the provision
of urban facilities and services, and.in areas covered
by soils well-suited to urban use and not subject to
special hazards such as flooding. The plan seeks to
preserve prime agricultural lands in agricultural use,
and to protect environmentally significant areas
from intrusion of incompatible uses.

Future Regional Urban and
~esidentiaiDevelopment
The year 2000 land use plan proposes to accommodate forecast increases in growth in regional
population, about 460,000 people, and employment, about 267,000 jobs, through the conversion
of approximately 113 square miles of land from
rural to urban use by the year 2000. The degree of
centralization of the plan is indicated by the fact
that over 60 percent of the incremental population
would be located within 20 miles of the Milwaukee
central business district. To meet the additional
housing needs associated with the forecast increase
in the regional population by the plan design year,
the plan proposes adding about 60,900 acres to
the existing stock of residential land within the
Region. As indicated in Table 186, about 38,600
acres, or 63 percent of this new residential land,
would be considered to be urban in nature-that is,
of medium, low, or suburban density--and about
22,300 acres would be considered to be rural in
nature, or of very low density with lot sizes exceeding five acres. As a consequence, the plan envisions
that most of the additional housing required in the
Region by the year 2000 will be developed in
urban residential areas, and, as shown in Table 186,
predominantly at medium densities-with a typical
single-family lot size of about 10,000 square feet,
and a typical multiple-familydevelopment density
of about 10 dwelling units per net acre. While rural
residential development accounts for a substantial
proportion of the total proposed increase in residential land, 37 percent, such development would
accommodate only a small proportion, approximately 10 percent, of the incremental future population because of the large lot size recommended
for such development.
In total, the recommended land use plan would
accommodate an increase of approximately 26 percent in the regional population, with an approximately 22 percent increase in urban land area. As
indicated in Table 187, the population density
within the developed area of the Region under the
recommended land use plan would continue to
decline over the planning period-from the 1970
level of about 4,350 persons per square mile to
a year 2000 level of about 3,500 persons per
square mile-thus continuing the trend toward
declining densities evident in the Region since
1920. The rate of decline would, however, be
sharply reduced by implementation of the plan
proposals to develop the majority of new residential land use within the Region at medium, instead
of low, densities.

Map 179
ADOPTED REGIONAL LAND USE PLAN FOR SOUTHEASTERN WISCONSIN: 2000
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Source: SEWRPC.
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Table 186
EXISTING AND PROPOSED LAND USE IN THE REGION: 1970 AND 2000 REGIONAL LAND USE PLAN
Planned Increment

Existing 1970

Land Use Category

Percent
of Major
Category

Acres

Urban Land Use
Residential
Urban High Density . . . . . . . . . . . . . . . . . . .
Urban Medium Density . . . . . . . . . . . . . . . . .
Urban Low Density. . . . . . . . . . . . . . . . . . . .
Suburban Density. . . . . . . . . . . . . . . . . . . . .

Acres

Percent
Change

Total 2000

Acres

Percent
of Major
Category

24,389
37,092
72,701
22,079

7.4
11.3
22.2
6.7

371
41,046
- 7,689
4,862

1.5
110.7
- 10.6
22.0

24,760
78,138
65,012
26,94 1

6.2
19.5
16.2
6.7

156,261

47.6

38,590

24.7

194,851

48.6

6,517
10,038
16,628
109,430
28.98~~

2.0
3.1
5.1
33.4
8.8

698
6,672
951
21,441
4,166'

10.7
66.5
5.7
19.6
14.4

7,215
16,710
17,579
130,871
33,148

1.8
4.2
4.4
32.7
8.3

100.0

72,518

22.1

400,374

100.0

-74.7
25.3

22,306

1,040,119
353,125

- 79,779
- 15,045

-- 7.7
- 4.3

22,306
960,340
338,080

1.7
72.7
25.6

Rural Land Use Subtotal

1,393,244

100.0

- 72,518

-

5.2

1,320,726

100.0

Total

1,721,100

--

--

--

1,721,100

--

Subtotal
Commercial . . . . . . . . . . . . . . . . . . . . . . . . . .
Industrial . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Governmental and Institutional . . . . . . . . . . . . .
Transportation. Communication,and utilitiesa. . . .
Recreation . . . . . . . . . . . . . . . . . . . . . . . . . . .
Urban Land Use Subtotal
Rural Land Use
Residential . . . . . . . . . . . . . . . . . . . . . . . . . . .
Agriculture. . . . . . . . . . . . . . . . . . . . . . . . . . .
Other Open ~ a n d s. ~. . . . . . . . . . . . . . . . . . . .

327,856

- -d

a lncludes off-street parking uses.

lncludes net site area of public and nonpublic recreation sites.
lncludes only that net site area recommended for public recreation use.
lncludes in land use inventory as part of urban residential land use.
Includes woodlands, water, wetlands, unused lands, and quarries.
Source: SEWRPC.

Future Regional Commercial Development
As shown in Table 186, the land use plan proposes
the development of approximately 700 acres of
new commercial land within the Region over the
plan design period, increasing the total stock of
commercial land in the Region to about 7,200
acres by the year 2000. This increase would meet
the area requirements of the increases anticipated
in retail and service employment and the demands
of a growing population within the Region, and
would be distributed so as to make the operation
of business and the provision of goods and services
to the people of the Region both efficient and
convenient. This increase is proposed to be accom-

plished through the development of planned, integrated commercial centers properly located with
respect to the existing and proposed transportation
system and residential areas; through the discouragement of strip commercial development along
major streets and highways; through the encouragement of the provision of adequate off-street
parking and loading facilities; and through the
efficient provision of adequate utility services. As
shown on Map 180, there were 12 major retail
and service centers in the Region in 1970. The
regional plan for 2000 envisions retaining 11 of
these existing major centers and adding five new
major centers. Additional land for community and

Table 187
POPULATION DENSITY IN THE REGION: SELECTED YEARS
1850-1970 AND 2000 RECOMMENDED LAND USE PLAN
Population
Area
(square miles)

Year

Number

1850
1880
1900
1920
1940
1950
1963
1970
2000

28,623
139,509
354,082
635,376
991,535
1,179,084
1,634,200
1,728,949
2,201.1 00

Percent
of Total

25.2
50.3
70.6
81.1
92.9
95.0
97.6
98.5
99.2

Persons Per
Square Mile

Number

Percent
of Total

Total

Urban

Total

Urban

Total

84.766
137,610
147,726
148,305
76,164
61,534
40,100
27,137
18,200

74.8
49.7
29.4
18.9
7.1
5.0
2.4
1.5
0.8

1 13,389
277,119
50 1,808
783,681
1,067,699
1,240,618
1,674,300
1,756,086
2,219,300

4
18
37
56
90
138
340
397
635

2,689
2,689
2,689
2,689
2,689
2,689
2,689
2,689
2,689

7,156
7,751
9,570
11,346
11,017
8,544
4,807
4,355
3,466

42.2
103.1
186.6
291.4
397.1
461.4
622.6
653.1
825.3

Source: SEWRPC.

neighborhood commercial development is also
provided in the plan auxiliary to the proposed
residential uses.
Future Regional Industrial Development
Z
e plan proposes to add about 6,600 acres of industrial land in
the Region by the year 2000, increasing the total
stock of such land in the Region to more than
16,700 acres by the plan design year. This increase
would meet the land requirements of the increases
anticipated in manufacturing and wholesaling
employment within the Region, and would be distributed so as to protect and enhance the efficient
operation of these most important components of
the economic base of the Region. This increase is
proposed to be accomplished through the development of planned industrial centers properly located
with respect to the existing and proposed transportation system; through the protection and
enhancement of existing industrial areas; and
through the efficient provision of adequate utility
services. The plan provides adequate sites for industrial development which meet the full array of
criteria for such development, including ready
accessibility to high-speed, all-weather arterial
highway facilities; soils which are suitable for
industrial development; adequate power and water
supply; sanitary sewer service and storm water
drainage; reasonable access to airport and railway
facilities; and ready access to labor supply.

In 1970 there were 17 major industrial centers
within the Region, providing employment for
about 179,000 persons. The recommended land
use plan proposes to retain these 17 areas as major
industrial areas through the year 2000 and, furthermore, proposes the expansion of certain of these
existing centers and the addition of five new major
industrial centers (see Map 181). These 22 major
industrial centers are planned to provide for the
employment of more than 239,000 people in the
year 2000. Additional land for community level
industrial development is also provided in the plan
auxiliary to the proposed residential uses.
Future Regional Governmental
and ~nstititionalDevelopment
As indicated in Table 186, the regional land use
plan proposes to add about 950- acres of new
governmental and institutional land to the existing
stock of such land within the Region by the year
2000, resulting in a total of about 17,600 acres of
governmental and institutional land by the plan
design year. Most of the additional governmental
and institutional lands proposed under the recommended plan would be of neighborhood and community, rather than of regional, significance.
Specifically, of the planned increment of 951 acres
of governmental and institutional land, 897 acres,
or 94 percent, would be developed for such neighborhood and community uses as new schools,
hospitals, and churches; for public facilities includ-

Map 180

Map 181

MAJOR RETAIL AND SERVICE
CENTERS I N THE REGION: 2000

MAJOR INDUSTRIAL CENTERS
I N THE REGION: 2000

The adopted land use plan envisions that 16 major retail and service
CBnters will be provided t o serve the needs of the resident population of the Region through the year 2000.Twelve of these centers
existed in 1970, 1 1 of which are to be retained. (One of the 12 centers-Elmwood Plaza located in Racine-is proposed to become
a community level center.1 Five of the 16 proposed centers ere
new. The proposed new centers have a minimum gross site area of
70 acres each and are to be located in or near the Cities of Milwaukee, Oak Creek, Racine. Waukesha, and West Bend. The new
Milwaukee center has been constructed since 1970 as the Northridge
Shopping Center.

The adopted land use plan envisions that 22 major industrial centers
will be provided within the Region by the vear 2WO.Seventeen of
these centers existed in 1970 and are t o be retained and enlarged,
and five are proposed new centers. The five proposed new centers,
each having a minimum gross site area of 320 acres, are KenoshaWest, MilwaukeeGranville, Oak Creek, Burlington, and Waukesha.
Source: SEWRPC.

Source: SEWRPC,

ing police and fire stations; and for city, village,
and town halls.
Future Regional Transportation,
Communication, and U t i i l v e l o p m e n t
As indicated in Table 186, the regional land use
plan proposes to add approximately 21,400 acres
of new transportation, communication, and utility
land to the existing stock of such land within the
Region. A total of about 130,900 acres of land in

the Region would be devoted to transportation,
communication, and utility uses by the year 2000,
an increase of about 20 percent over the 1970
level. These proposed increases would be required
under the land use plan to accommodate the expansion of existing airport facilities; the construction
of new and the expansion of existing sewage treatment plants, and the improvement of existing and
the provision of new arterial streets, and the provision of new collector and local land access streets

needed to serve new land use development or t o
provide adequate transportation service to existing
urban development.

Map 182

MAJOR PUBLIC OUTDOOR RECREATION
CENTERS I N THE REGION: 2000

Future Regional Open S p a c e
Recreational Land Use
Under the adopted year 2000 land use plan, more
than 4,100 acres of land would be added t o the
existing stock of net recreational land use in the
Region (see Table 186). This represents an increase
of about 14 percent over the 1970 acreage. The
rather small planned increment in major park
acreage in the Region is due to the significant
progress made since the adoption of the initial
regional land use plan in 1966 toward the acquisition of the 12 proposed major park sites recommended in that plan. Only two new major public
parks, having a site area of 250 acres or more,
would be added by the year 2000 under the new
land use plan, which, along with the development
of certain existing publicly owned undeveloped
or partially developed park sites, would provide
a total of 29 major parks in southeastern Wisconsin
by the plan design year (see Map 182).Community
and neighborhood park and open space land area is
also provided under the plan auxiliary t o the proposed residential uses.
Future Regional Open SpaceEnvironmental Comdors
The most important elements of the natural
resource base of the Region, including the best
remaining woodlands; wetlands; wildlife habitat
areas; surface waters and associated shorelands and
floodlands; areas covered by organic soils; areas
containing rough topography and significant geological formations; scenic, historic, and scientific
sites; groundwater recharge and discharge areas;
existing park sites; and the best remaining potential park and related open space sites, have been
found by Commission inventories t o occur largely
together in linear patterns in the natural landscape
(see Map 179). These linear patterns have been
termed primary environmental corridors. The year
2000 regional land use plan proposes that these
corridors be protected and preserved in essentially
natural, open space use. Such protection and preservation is considered essential t o the maintenance
of a wholesome environment in the Region and to
the preservation of the Region's cultural heritage
and natural beauty, as well as to the prevention of
new, and the intensification of existing, environmental problems such as flooding and water pollution. The topography, soils, and flood hazards
existing in these corridors, moreover, make them

Under the adopted land use plan. a total of 29 major outdoor recreation sites are proposed to serve the needs of the Region by the
year 2000. Of these 2 9 sites, 19 were in public ownership and use
in 1970 and are to be retained. Eight rites, including Silver Lake,
Bender, Mee-Kwon, Harrington Beach, Cliffside. Ela, Monches, and
Pike Lake, were in public ownership in 1970, but had not been fully
developed. Two sites-Sugar Creek and Paradise Valley-are not vet
in public ownership.

Source: SEWRPC.

poorly suited to intensive urban development of
any kind, but well suited t o recreational and conservancy uses.
Together, these primary environmental corridors
encompass about 542 square miles, or about 20 percent of the area of the Region. Of this total, about
437 square miles, or 16 percent of the area of the
Region, are considered "net" corridor-that is, not
in an urban land use or covered by surface water.
The adopted regional park and open space plan
includes definitive recommendations for the pro-

tection and preservation of these lands, including
identification of which corridor lands should be
preserved through public acquisition and which
should be preserved in private ownership through
application of appropriate land use regulations.
About 72 square miles, or 1 6 percent of the net
corridor area, are already in public ownership. The
park and open space plan calls for public acquisition of an additional 113 square miles of net corridor, or an additional 26 percent of the total
corridor area. The remaining 252 square miles of
net corridor land are recommended to be protected
through appropriate local land use controls.
Future Regional Open SpaceAgricultural and Other Open Land Use
There were approximately 1,393,000 acres, or
2,177 square miles, of open land within the Region
in 1970, including 1,040,000 acres of agricultural
land and 353,000 acres of other open lands (see
Table 186). As proposed in the adopted regional
land use plan, the expansion of urban activities
into presently rural areas would result in the conversion of about 72,500 acres, or about 113
square miles, of rural land to urban land uses
between 1970 and 2000. In addition, up to 22,300
additional acres, or 35 square miles, of rural land
could be developed for rural or "country estate"
residential use. Because of the very low density
recommended for such use-at least five acres per
lot--such rural estate development would maintain
the basic natural state of the open land.
As indicated in Table 186, much of the urban
expansion and country estate residential development proposed under the recommended land use
plan-79,800 acres-would take place on lands now
in agricultural use, with such expansion and development resulting in a decrease of about 8 percent
in the existing stock of agricultural land within the
Region. The year 2000 regional land use plan proposes to preserve to the greatest extent practicable
those areas identified as prime agricultural lands in
agricultural use. In 1970 these lands totaled about
746 square miles, or 28 percent of the total area
of the Region. The year 2000 plan proposes to
convert to urban use only those prime agricultural
lands which have already been committed to urban
development owing to proximity to existing and
expanding concentrations of urban uses and the
prior commitment of heavy capital investments
in utility extensions. Only about 8,000 acres, or
about 2 percent, of the prime agricultural lands in
the Region would be converted to urban use under
the plan.

In addition to agricultural lands, there were
353,100 acres of other open land uses in the
Region in 1970, including woodlands, water,
wetlands, quarries, and unused land. As indicated
in Table 186, under the land use plan a total of
15,000 acres, or about 4 percent of the remaining
acreage of these other open lands, would be converted to urban use or to rural estate residential use
by the year 2000. Most of this acreage would consist of individual woodlots located directly in the
path of urban growth, most of which are of insufficient size or quality to warrant permanent preservation. Careful subdivision design, however, can
preserve the full aesthetic and some of the ecological value of these woodlands and can, at the
same time, provide more desirable and valuable
building sites.
ANTICIPATED AND PLANNED CHANGES
IN THE NORTHWEST SIDE STUDY AREA
As already noted, future change in the northwest
side study area as envisioned in the adopted
regional land use plan is in part forecast and in part
planned. This is because the aggregate forecast
regional population and economic activity levels
were normatively allocated within the Region
according to a land use plan which had, as its
objective, the centralization and recentralization of
urban land use development in the Region at densities and in locations which could support the
ready and economic extension of urban facilities
and services. In the following paragraphs, future
changes in the northwest side study area as anticipated and planned will be described. Probable
future levels of population, households, and
employment in the study area will be described
first, followed by a description of proposed land
use development in the area.
Future Population in the Study Area

T
population
S
in
the design year 2000 for the northwest side study
area and its Milwaukee and Ozaukee County portions are set forth in Table 188. The study area
population in the year 2000 is anticipated to
approximate 528,700 people, an increase of about
12,900 people, or about 2 percent, over the 1970
population level of 515,800 people. The Milwaukee
County portion of the study area is anticipated to
lose more than 34,200 people, or about 7 percent
of its total 1970 population, by the year 2000.
During this same period, the Ozaukee County portion of the study area is anticipated to increase
in population by about 47,100 people, or about
132 percent over its 1970 level.

Table 188
POPULATION CHANGES I N THE NORTHWEST SIDE STUDY AREA,
ITS COUNTY PORTIONS, AND THE REGION: 1970-2000
1970
Area
Milwaukee County
Portion
Ozaukee County
Portion

Census
Count

Percent of
Regional
Population

Future
Estimated

1975

1985

2000

Percent of
Regional
Population

Change: 1970-2000
Number

Percent

.......

480.1 31

27.3

455,050

443,420

445,890

20.1

- 34,241

- 7.1

.......

35,649

2.0

44,130

60,790

82,760

3.7

47.1 11

132.2

515,780

29.3

499,180

504,210

528,650

23.8

12,870

2.5

100.0

463,214

26.4

Total Study Area
Region

1,756,086

100.0

1,788,320

1,954,100

2,219,300

Source: SEWRPC.

As a result of these planned and anticipated levels
of population, the future distribution of population within the study area may be expected to be
somewhat different from the distribution in 1970.
The proportion of the total study area population
in the Milwaukee County portion of the study
area, notably, may be expected to decrease from
approximately 93 percent to about 84 percent.
Moreover, the proportion of the regional population in the Milwaukee County portion of the study
area may be expected to decrease from 27 percent
to 20 percent. The proportion of the total study
area population within the Ozaukee County portion of the study area may be expected to increase
from approximately 7 percent to about 16 percent.
The proportion of the regional population in the
Ozaukee County portion of the study area may be
expected to increase from 2 percent to 4 percent.
The detailed distribution of the study area population for the years 1970 and 2000 is summarized in
Table 189 and on Maps 183 and 184. Population
losses are anticipated from 1970 to 2000 in all but
the northern one-third of the Milwaukee County
portion of the study area, with the most substantial losses anticipated in the southeastern corner of
this portion of the study area. Increases in population are planned and anticipated for the remainder
of the study area, with the most significant of
these increases occurring in the northwestern corner
of the City of Milwaukee and in areas in and around
the City of Mequon and the Village of Grafton.

With regard to the timing of the population change
in the study area from 1970 to the year 2000,the
adopted land use plan calls for continued steady
population growth in the Ozaukee County portion
of the study area beginning in 1970.Within the Milwaukee County portion, population loss is anticipated to occur until about 1985, at which time
a reversal, or population increase, is expected to
occur to the year 2000 as a result of the halt in
population decentralization, discouragement of
urban sprawl, and protection of critical environmental corridor and prime agricultural lands as
recommended in the regional land use plan, all
serving to encourage population growth in and
around the older central urban areas of the Region.

A comparison of the study area population under
the year 2000 land use plan and the estimated
population in the study area in 1975 is provided
in Table 190 and Figure 93. The total resident
population of the study area was expected to
reach about 511,800 persons by 1975. The estimated study area population level of 499,200 in
1975 is about 2.5 percent below the expected level.
Comparisons of the estimated and anticipated
population levels are also shown in Table 190 and
in Figure 93. Actual population levels in the Milwaukee County portion of the study area were
found in 1975 to be lagging behind allocated population levels by about 3 percent, while in the Ozaukee County portion, such levels were found to be
very near the anticipated levels, with the planned

Table 189
POPULATION DISTRIBUTION IN THE NORTHWEST SIDE STUDY AREA: 1970-2000

1970
Subarea

Planned Change:

Planned Future
Population

1970-2000

1985

2000

37,861
31,476
7.91 1
20,338
48,140
56,714
30,854
45.93 1
23,290
27,894
46,452
53,636
17,715
6,383
1,557
17,280
6,699

32,810
29,930
4,320
17,830
42,920
54.910
27,550
38.1 50
18,350
21,220
44,740
47,770
18,790
6,770
2,060
18,730
16,570

30,850
27,880
3,960
18,500
40,630
5 1,280
25,080
33,560
16,250
18,800
44,590
50,120
21,470
8,820
2,920
22,020
29,160

480,131

443,420

1,065
5,439
5,805
1.900
7,871
1,636
8.1 52
1,347
1,423
1.01 1

Population

Number

Percent

Milwaukee
County Portion

1
2
3
4
5
6
7
8
9
10
11
12
13a
14
15
16
17a
Subtotal

-

7,011
3,596
- 3,951
- 1,838
- 7,510
- 5,434
- 5,774
- 12,371
- 7,040
- 9,094
- 1,862
- 3,516
3,755
2,437
1,363
4,740
22,461

- 18.5
- 11.4
- 49.9
- 9.0
- 15.6
- 9.6
- 18.7
- 26.9

445,890

- 34,241

-

1,460
6.1 70
15,240
2,270
10,900
2,420
14,760
2,190
3,070
2,310

3,490
9,600
20,280
3,020
13,860
2,520
19,610
2,680
4,050
3,650

2,425
4,161
14,475
1,120
5,989
884
11,458
1,333
2,627
2,639

227.7
76.5
249.4
58.9
76.1
54.0
140.6
99.0
184.6
261.O

35,649

60,790

82,760

47.1 11

132.2

515,780

504,210

528,650

12,870

2.5

-

- 30.2

- 32.6
- 4.0
- 6.6
21.2
38.2
87.5
23.6
335.3
7.1

Ozaukee
County Portion

18
19
20
21
22
23
24
25
26
27
Subtotal
Total Study Area

a~opulationprojections for the year 2000 for these two subareas of the study area by the City of Milwaukee Department of City Development
indicate that growth in this area may be expected to be 15percent greater than indicated by the figures in this table.
Source: SEWRPC.

population being 43,800 and the actual level
being 44,100.
Future Households in the Study Area
The total number of households in the study area
is expected to increase from about 164,000 in
1970 to about 193,300 by the year 2000, an
increase of about 1 8 percent (see Table 191). In
the Milwaukee County portion of the study area,

the number of households is expected to increase
by 15,200, or about 10 percent, and in the Ozaukee County portion of the study area the number
is expected to increase by about 14,100, or about
146 percent. This compares to a forecast increase
in the number of households in the Region over
the same period of from 536,500 to 747,700, or
about a 39 percent increase. As in the Region as
a whole, these anticipated increases in the number

Map 183

Map 184

DISTRIBUTION OF POPULATION
IN THE STUDY AREA: 1970

DISTRIBUTION OF POPULATION
IN THE STUDY AREA: 2000

In 1970 the total population of the northwest side study area was
estimated to be 515,600 persons. Of this population. about 480,100
persons. or about 93 percent, resided in the Milwaukee County
portion of the study area. About 35,700 persons. or about 7 Percent, resided in the Ozaukee County portion of the study area. The
greatest concentrations of population were located in the southeastern and central portions of the Milwaukee County portion of
the study area.

Source: SEWRPC.

The resident population of the study area is anticipated to approxi.
mate 520.700 persons by the year 2000, an increase of about
12,900 penonr, or about 2 percent, over the 1970 population
level of about 515,800 persons. Over that time period, the Milwaukee County portion of the study area is anticipated to lose more
than 34,000 people, or about 7 percent of its total 1970 population.
Over this same period, the Ozaukee County portion of the study
area is anticipated to increase in popuiation by about 47,000 People.
or by about 132 percent over its 1970 level. Population losses are
anticipated over this time period in all but the northern one-third
o f the Milwaukee County portion of the study area, with the most
substantial losses anticipated in the southeastern portion Of the
study area. Increases in population are planned and anticipated for
tha remainder of the study area, with the most significant of these
increases occurring in the northwestern corner of the City of Milwaukee and the area in and around the City of Maquon and the
Village of Grafton.

Source: SEWRPC.

Table 190
COMPARISON OF PLANNED AND ESTIMATED POPULATION I N THE NORTHWEST SlDE STUDY AREA: 1975
Difference:
Estimate Minus Forecast

1975 Population

.....
......

Milwaukee County Portion
Ozaukee County Portion.
Total Study Area
Region (forecast)

Estimated

Number

Percent

468,000
43,800

455,050
44,130

- 12,950

- 2.8

330

0.8

51 1,800

499,180

- 12,620

1,800,000

1,788,320

- 12,620

- 2.5
- 0.6

Planned

Subarea

Source: SEWRPC.

of households in the study area imply an increase
in the demand for residential land from 1970
to 2000.
The proportional increase in the number of households in the study area and Region is larger than
the proportional increase in population in the
study area and the Region because of the decreases
in average household size anticipated from 1970
to 2000, as shown in Table 191. The anticipated
decreases in average household size reflect, in part,
the expectation that crude birthrates during this
period will remain below past levels in the study
area and in the Region, thereby reducing traditional family sizes, and, in part, the increasing
number of nontraditional households.

throughout the area, as shown in Table 193 and on
Maps 185 and 186. The most significant increases
may be expected to occur in the northwestern
comer of the study area. Within the Ozaukee
County portion of the study area, the most substantial gains in employment are expected to occur
in the City of Mequon and the Village of Grafton.
Industry may be expected to continue to account
for the largest portion of employment in the study
area with 102,100 jobs in the year 2000, an increase
of 21,500 jobs over the 1970 total. The largest relative increase in employment of all major industry
groups in the study area is also expected to be in
industry-27 percent (see Figure 94 and Table 194).
Figure 93

Future Employment in the Study Area
The anticipated year 2000 employment level in the
study area under the adopted regional land use
plan is 252,100 jobs, an increase of 44,000 jobs, or
21 percent, over the 1972 employment level in the
study area, as shown in Table 192. The employment level of the Milwaukee County portion of the
study area is expected to increase by 30,700 jobs,
or by nearly 16 percent, while the employment
level of the Ozaukee County portion of the study
area is expectea to increase by 13,300 jobs, or by
about 102 percent. The lower relative increase in
jobs in the Milwaukee County portion of the study
area, compared to the forecast increase of 36 percent in the Region over the same period, reflects
the county level forecasts of year 2000 employment which indicated that, while Milwaukee County
is anticipated to remain the dominant location of
employment in the Region, its proportional share
of regional employment will decline. Within the
Milwaukee County portion of the study area, gains
in employment are expected to occur generally

COMPARISON OF PLANNED AND ESTIMATED
POPULATION I N THE NORTHWEST SlDE STUDY
AREA AND ITS COUNTY PORTIONS: 1970
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Table 191
NUMBER OF HOUSEHOLDS AND PERSONS PER HOUSEHOLD IN THE NORTHWEST
SlDE STUDY AREA, ITS COUNTY PORTIONS, AND THE REGION: 1970-2000

Area

Change: 1970-2000

Forecast

1970
Census

1985

2000

Number

Percent

Milwaukee County Portion
Number of Households
Persons per Household

....
....

154,300
3.07

161,460
2.61

169,500
2.56

15,200
- 0.51

- 16.6

Ozaukee County Portion
Number of Households
Persons per Household

....
....

9,700
3.69

17,200
3.50

23,840
3.45

14,140
- 0.24

145.8
- 6.5

Study Area
Number of Households
Persons per Household

....
....

164,000
3.10

178,660
2.75

193,340
2.67

29,340
- 0.43

- 13.9

Region
Number of Households
Persons per Household

....
....

536,490
3.20

632,180
3.02

747,700
2.90

211,210
- 0.30

39.4
- 9.4

9.9

17.9

Source: SEWRPC.

Table 192
EMPLOYMENT CHANGE IN THE NORTHWEST SlDE STUDY AREA,
ITS COUNTY PORTIONS, AND THE REGION: 1972-2000

Area

...
....

Milwaukee County Portion
Ozaukee County Portion.
Total Study Area
Region (forecast)

Change: 1972-2000

Planned

Estimated

1972

1985

195,100
13,000

209,000
19,100

225,800
26,300

208.1 00

228.1 10

749,800

878,800

2000

Number

Percent

30,700
13,300

15.7
102.7

252.100

44,000

21.1

1.016,000

266,200

35.6

Source: Wisconsin Department of Industry, Labor and Human Relations and SEWRPC.

The employment level in the study area was
expected to approximate 211,800 jobs in 1975.
The actual number of jobs in the study area in
1975 was 199,300-about 12,500, or about 6 percent, fewer jobs than anticipated and planned.
Figure 95 illustrates the differences in estimated
and allocated employment levels in 1975 in the
study area and in its Milwaukee and Ozaukee
County portions. Both the Milwaukee and Ozaukee County portions of the study area exhibit similar differences between estimated employment
levels and planned employment levels &I 1975-

that is, an estimated employment level in 1975
somewhat below allocated levels. This difference
in estimated and allocated employment levels also
occurred in the Region in 1975, largely as a result
of the effects of a minor recession that year. Since
1975, estimated regional employment has increased
to the point that in 1978 it was greater than forecast employment levels, as shown in Figure 95.
Future Residential Development in the Study Area
The adopted sear 2000 land use plan for the
Region proposes to accommodate the growth in

Table 193
DISTRIBUTION OF TOTAL EMPLOYMENT IN THE NORTHWEST SIDE STUDY AREA: 1972-2000
Change: 1972-2000

Total Jobs
Subarea

1972

1985

2000

Number

Percent

Milwaukee
County Portion

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17

35,140
9,540
8,540
21 ,I80
8,530
16,360
8,220
14,360
6,310
3,000
35,580
9,700
5,180
3,460
820
5,880
3,340

25,290
9,830
8,830
23,330
8,930
16,770
8,550
14,940
9.1 80
3,200
36,320
10,590
7,530
3,630
850
6,780
14,410

26,200
10.1 60
1 1,640
23,820
9,280
17,240
8,870
15,480
9,530
3,380
37,220
11,720
9,420
3,930
1.010
7,920
19,000

- 8,940

- 25.5

620
3,100
2,630
750
880
650
1,120
3,220
380
1,640
2,020
4,240
480
190
2,040
15,600

6.5
36.3
12.4
8.8
5.4
8 .O
7.8
5.4
12.7
4.6
20.8
81.9
13.9
23.2
34.7
468.8

Subtotal

195,160

208,960

225,820

30,660

15.7

18
19
20
21
22
23
24
25
26
27

830
1,370
1,610
810
2,880
310
4,520
100
430
90

790
1,920
3,390
840
3,900
320
6,200
490
1,170
120

890
2,810
5,240
900
5,050
370
8,000
870
1,940
180

60
1,440
3,630
90
2,170
60
3,480
770
1,510
90

7.2
105.1
225.5
11. I
75.3
19.4
77.0
770.0
351.2
100.0

Subtotal

12,950

19,140

26,250

13,300

102.7

208.1 10

228.1 10

252,070

43,960

21 .I

Ozau kee
County Portion

Total Study Area

Source: Wisconsin Department of Industry. Labor and Human Relations and SEWRPC.

the study area population of about 13,000 people,
and employment of about 44,000 jobs, through
the conversion of approximately 9,810 acres of
rural land to urban use. That part of the adopted
regional land use plan which pertains to the study
area is shown on Map 187 and summarized in
Table 195. As shown on Map 187, the regional
land use plan as it applies to the study area advocates a return to the historic development trends
most evident within the study area prior to the late
1950's, with new urban development proposed to

occur largely in concentric rings along the full periphery of, and outward from, existing urban centers.
In the Milwaukee County portion of the study
area, new development is proposed to occur principally in the northwestern corner of the City of
Milwaukee. In the Ozaukee County portion, new
development is proposed to occur principally in
and around the Villages of Thiensville and Grafton
and the City of Cedarburg. In addition, the recommended land use plan calls for new urban development in the study area to occur largely at densities

Map 185

Map 186

DISTRIBUTION OF EMPLOYMENT
IN THE STUDY AREA: 1972

DISTRIBUTION OF EMPLOYMENT
IN THE STUDY AREA: 2000

In 1972 the estimated total employment in the study area was
208,000 lobs. Of these jobs. about 195.000, or about 94 percent,
were located in the Milwaukee County portion of the study area.
About 13,000 of the total jobs, or about 6 percent, were located
in the Ozaukee County portion of the study area. Principal concentrations of iobs were found in the extreme southeastern portion of
the study area adjacent to the City of Milwaukee'central business
district, in the western, or Wauwatosa, portion of the study area,
and in the northeastern, or Glendale, portion of the study area.
Source: Wiaconsfn Department o f Industry, Labor and Human Relations and SEWRPC.

Employment in the study area is antic~patedto reach 252,000 jobs
by the year 2000, an increase of about 44,000 jobs. or about 21 percent, over the 1972 employment level in the study area. The
employment level of the Milwaukee County portion of the study
area is expected t o increase by a b u t 30.700 iobs, or by nearly
16 percent, while the employment level of the Ozaukee County
portion of the study area is expected to increase by 13,300 iobs,
or by about 102 percent. Increases in employment are expected to
occur generally throughout the study area, but most significantly in
the northwestern corner of the Milwaukee County portion of the
study area. Within the Ozaukee County portion of the study area,
the most substantial gains in employment are expected to occur
in the Grafton and Mequon areas
Source: Wisconsin Department of Industry. Labor and Human Relations and SEWRPC.

Table 194
FUTURE EMPLOYMENT LEVELS BY MAJOR INDUSTRY
GROUP I N THE NORTHWEST SlDE STUDY AREA: 1970-2000

I

I
Major
Industry Group

Change: 1972-2000

Future

Estimated

1972

I

1985

2000

Number

Percent

.........
. ....

80,590
34,320

93,020
39,710

102.130
42,330

2 1,540
8,110

26.7
23.3

....
.......

31,250
61,950

28,130
67,250

33,810
73,800

2,560
11,850

8.2
19.1

208.1 10

228.1 10

252,070

43,960

21.1

Industrial. . .
Retail Trade . . . .
Governmental and
Educational Services
Other Employers

.

I

Emolovment

Total Employment

Source: Wisconsin Department of Industry, Labor and Human Relations and SEWRPC.

Figure 9 4

consistent with the economical provision of public
centralized sanitary sewer, water supply, and
public transit facilities and services.

PLANNED EMPLOYMENT CHANGE BY
MAJOR INDUSTRY GROUP I N THE
NORTHWEST SlDE STLIDY AREA: 1972-2000

About 5,995 acres are proposed to be added to the
existing stock of residential land within the study
area by the year 2000 to meet the additional housing needs attendant to the increase in the study
area population anticipated by the plan design
year. The plan, as indicated in Table 195, recommends that nearly all of this increase in residential
land-5,411 acres, or over 90 percent--occur at
medium density.
As noted earlier, the Milwaukee County portion of
the study area is anticipated to lose about 34,000
persons while gaining about 30,000 jobs from 1970
to 2000. Furthermore, as a result of decreasing
household size, Milwaukee County is anticipated
to gain about 15,200 households. The anticipated
increase in households, in conjunction with the
anticipated increase in employment, is proposed
to be accommodated by the conversion of approximately 4,424 acres of land from rural to urban use
by the year 2000 in the Milwaukee County portion
of the study area (see Table 196). Of these 4,424
acres of new urban land, approximately 2,026 acres
are proposed to accommodate residential development to the year 2000, with 84 percent of the
additional residential land acreage being in the
medium-density range.
To meet the increase in population and employment levels anticipated for the Ozaukee County
portion of the s k d y areaapproximately 47,000

YEAR

Source: Wisconsin Department of Industry, Labor and Human Relations and SEWRPC.

persons and 14,000 jobsabout 5,386 acres of land
are proposed to be converted from rural to urban
use from 1970 to 2000, as shown in Table 197.
About 3,970 acres are proposed to be added to
the stock of residential land, and about 74 percent of this land is proposed to be developed at
medium densities.

in the year 1966 of the Commission's first regional
land use plan for the year 1990, the Commission
has emphasized the importance of concentrating
new urban residential development in planned
development units, or neighborhoods. Similarly,
within fully developed areas, the Commission has
long recommended that urban conservation and
rehabilitation plans and programs be formulated
within the context of identified neighborhoods.
The emphasis on the neighborhood as the most
basic urban planning unit in both developing and
developed areas is advanced by the Commission
partly as an aesthetic principle, partly as a matter
of efficiently organizing and supplying public services, partly as a matter of convenience in living
and traveling, and partly as a matter of bringing
the size of the area in which a family lives into
a scale in which an individual can feel at home and
within which he may take a more active part in
community affairs.

Figure 95
COMPARISON OF PLANNED AND ESTIMATED
EMPLOYMENT TRENDS I N THE NORTHWEST
SIDE STUDY AREA, ITS COUNTY PORTIONS,
AND THE REGION: 1972-2000

LEGEND
M N N E O LEVEL
ESTIMATED LEVEL
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I 1
TOTAL STUDY AREA

MILWAUKEE CWNTY PORTION

OZAUK E
1980

I

1985

-

OUNTY PORT1

1990

1995

2000

Ideally, each neighborhood should have its own
elementary school, park, churches, and local shopping area. Its size should be such as to provide
housing for that population for which one public
elementary school is required. The size will, therefore, vary with the size of the school, the development density, the ratio of public elementary school
population to total population, and the desirable
maximum walking distance to school. Each neighborhood should have isolating boundaries such
as arterial streets, major parks or parkways, or
streams or lake shorelines to separate it from other
such neighborhood units. Its internal street pattern
should facilitate vehicular and pedestrian circulation within the unit, but discourage penetration
of the unit by through traffic. There should be one
central feature or focal point, such as the school
and park site around which the design is built,
thereby creating an integrated environment.

YEAR

Source: Wisconsin Department of Industry, Labor and Human Relations and SEWRPC.

Two important recommendations of the adopted
regional land use plan relating to future residential
land use are that new urban residential development should occur in planned neighborhood units,
and that the conservation of existing residential
development should be encouraged by the identification and by the planned preservation, and, as
may be necessary, rehabilitation and redevelopment of neighborhood units. Since the adoption

As a part of its land use planning efforts, the Commission has proposed residential planning unit, or
neighborhood, development standards for the size,
resident population, and land use composition of
neighborhoods which are developed, or are to be
developed, at low, medium, and high densities.
These standards suggest, for example, a gross area
of about 160 acres and a resident population of
about 4,200 persons within a highdensity neighborhood; a gross area of about 640 acres and a resident population of about 6,500 persons within
a medium-density neighborhood; and a gross area
of about 2,560 acres and a resident population of
about 8,200 persons within a low-density neigh-
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Table 195
EXISTING AND PROPOSED LAND USE IN THE NORTHWEST
SIDE STUDY AREA: 1970 AND 2000 LAND USE PLAN
Existing 1970
Land Use
Category
Urban Land Use
Residential
Urban High Density. . .
Urban Medium Density.
Urban Low Density. . .
Suburban Density. . . .

......
......
......
......

Subtotal
Commercial. . . . . . . . . . . . . . .
Industrial . . . . . . . . . . . . . . . .
Governmental and Institutional . . .
Transportation, Communication,
and utilitiesa . . . . . . . . . . . . .
Recreational . . . . . . . . . . . . . .
Urban Land Use Subtotal
Rural Land Use
Residential . . . . . . . . . . .
Agricultural. . .
'6"""""
Other Open Lands . . . . . .
Rural Land Use Subtotal
Total

Plan 2000

Planned Increment

Percent
o f Major
Category

Acres

Percent
of Major
Category

9,948
6,304
6,953
3,637

8.2
5.1
5.6
2.9

295
5.41 1
- 266
- 9

3.O
85.8
- 3.8
- 0.2

10,243
11,715
6,687
3,628

8.3
9.5
5.4
2.9

26,842

21.8

5,431

20.2

32,273

26.1

1,334
2,374
4.1 16

1.2
1.9
3.3

107
1,477
153

8 .O
62.2
3.7

1,441
3,851
4,269

1.2
3.1
3.5

18,336
5,084'

14.9
4.1

2,348
294e

12.6
5.8

20,684
5,378

16.8
4.4

58,086

47.2

9,810

16.9

67,896

55.1

565
37,773
17,060

0.5
30.6
13.8

55,398

44.9

123,294

100.0

Acres

....

- -d

--

....

45,798
19,410

37.1
15.7

- 8,025
- 2,350

65,208

52.8

- 9,810

123,294

565

100.0

--

Percent
Increment

Acres

-- 17.5
- 12.1
- 15.0
--

alncludes off-street parking uses.
blncludes woodlands, water, wetlands, and unused lands.
Clncludesnet site area recommended for public recreational use.
dlncluded in land use inventory aspart of urban residential land use.
elncludes only that net site area recommended for public recreational use.
Source: SEWRPC.

borhood. The standards, it should be emphasized,
have been proposed as general guidelines, with the
ultimate size, population, and land use mix of individual neighborhood units to be determined by the
variety of site-specific factors impinging upon the
delineation and design of such neighborhood units.
As part of this study, existing and planned future
neighborhood unit boundaries were suggested for
the northwest side study area in order to help
guide the development and evaluation of alternative arterial street system plans under the study.

It was recognized, in this respect, that major arterial street improvements and new arterial street
locations had the potential either to reinforce the
cohesiveness and integrity of neighborhoods by
forming logical boundaries for the neighborhoods,
or to increase the undesirable division of such
neighborhoods by penetrating the neighborhoods.
In the fully developed portions of the study area,
two basic features of a neighborhood unit were
considered in delineating the existing neighborhoods: 1)those which help to typify the character

Table 196
EXISTING AND PROPOSED LAND USE I N THE MILWAUKEE COUNTY
PORTION OF THE STUDY AREA: 1970 AND 2000 LAND USE PLAN

Land Use
Category
Urban Land Use
Residential
Urban High Density. . .
Urban Medium Density.
Urban L o w Density. . .
Suburban Density. . . .

......
......
......

......

Subtotal
Commercial. . . . . . . . . . . . . . .
Industrial . . . . . . . . . . . . . . . .
Governmental and Institutional . . .
Transportation, Communication,
and utilitiesa . . . . . . . . . . . . .
Recreational . . . . . . . . . . . . . .
Urban Land Use Subtotal
Rural Land Use
Residential . . . . .
Agricultural. . . . .
b
Other Open Lands

Acres

9,904
4,964
1,995
1,665

18.4
9.2
3.7
3.1

339
2,456
- 907
138

3.4
49.5
- 45.5
8.3

10,243
7,420
1,088
1,803

19.0
13.8
2.0
3.3

18,528

34.4

2,026

10.9

20,554

38.1

1,108
1,770
3,575

2.0
3.3
6.6

79
1,120
60

7.1
63.3
1.6

1,187
2,890
3,635

2.2
5.4
6.7

13,935
4,145'

25.9
7.7

1,095
44e

7.9
1.1

15,030
4,189

27.9
7.8

43.06 1

79.9

4,424

10.3

47,485

88.1

-- 2,692
- 1,732
- 4,424
--

- -d

-10.0
10.1

Rural Land Use Subtotal

10,816

20.1

Total

53,877

100.0

..........

Percent
of Major
Category

Percent
of Major
Category

5,378
5,438

..........
..........

Plan 2000

Planned Increment

Existing 1970

Acres

Percent
lncrement

Acres

-- 50.1

- 31.8
- 40.9
--

--

--

2,686
3,706

5 .O
6.9

6,392

11.9

53,877

100.0

alncludes off-street parking uses.
blncludes woodlands, water, wetlands, and unused lands.
Clncludes net site area recommended for public recreational use.
dlncludes in land use inventory as part of urban residential land use.
elncludes only that net site area recommended for public recreational use.
Source: SEWRPC.

of the neighborhood, including particularly such
interior components as elementary schools, neighborhood and community parks, and shopping areas;
and 2) those which determine the boundaries of
the neighborhood unit, including such exterior
features as arterial streets, waterways, major park
and open space reservations, industrial areas,
cemeteries, institutional areas, and railroads. In

delineating the neighborhood units, consideration
was also given to desirable physical size and resident population levels.
The delineation of neighborhoods in the developed
portions of the study area which met the interior
and exterior feature and size considerations was
particularly difficult, and required some com-

Table 197
EXISTING AND PROPOSED LAND USE I N THE OZAUKEE COUNTY
PORTION OF THE STUDY AREA: 1970 AND 2000 LAND USE PLAN
Existing 1970

Plan 2000

Planned Increment

Percent
of Major
Category

Land Use
Category

Acres

Percent
of Major
Category

Urban Land Use
Residential
Urban High Density. . . . . . . . .
Urban Medium Density. . . . . . .
Urban Low Density. . . . . . . . .
Suburban Density. . . . . . . . . .

44
1,340
4,958
1,972

0.1
1.9
7.1
2.8

- 44
2,955
64 1
- 147

- 95.7

--

220.4
12.9
- 7.4

4,295
5,599
1,825

6.2
8.1
2.6

8,314

11.9

3,405

40.9

11,719

16.9

226
604
54 1

0.3
0.9
0.8

28
357
93

12.4
59.1
17.2

254
96 1
634

3.7
1.4
0.9

4,401
93gc

6.3
1.4

1,253
250e

28.5
26.7

5,654
1,189

8.1
1.7

5,386

35.9

20.41 1

29.4

Subtotal
Commercial. . . . . . . . . . . . . . .
l ndustrial . . . . . . . . . . . . . . . .
Governmental and Institutional . . .
Transportation, Communication,
and utilitiesa . . . . . . . . . . . . .
Recreational . . . . . . . . . . . . . .
Urban Land Use Subtotal
Rural Land Use
Residential . . . . . . . . . . .
Agricultural.
'b;"'"'"''
Other Open Lands . . . . . .

15,025

21.6

....

- -d

--

....

40,420
13,972

58.2
20.2

Rural Land Use Subtotal

54,392

78.4

Total

69,417

100.0

..

Acres

565

- 5,333
- 618
- 5,386
--

Percent
Increment

Acres

-

-

-- 13.2
- 4.4
- 9.9

565
35,087
13,354

0.8
50.5
19.2

49,006

70.6

--

69.41 7

100.0

alncludes off-street parking uses.
blncludes woodlands, water, wetlands, and unused lands.
Clncludesnet site area recommended for public recreational use.
dlncluded in land use inventory aspart of urban residential land use.
elncludes only that net site area recommended for public recreational use.
Source: SEWRPC.

promise in the application of these criteria. Generally, however, the neighborhoods as delineated and
shown on Map 188 meet the size and external and
internal feature criteria.
Future Commercial
Development in the Study Area
As shown in Tables 195 through 197. the land use
plan for the study area
the development
of 107 acres of new commercial land from 1970 to
2000, including an additional 79 acres in the Milwaukee County portion and an additional 28 acres

in the Ozaukee County portion of the study area,
increasing the total stock of commercial land in the
study area to more than 1,440 acres by the year
2000. It is anticipated that this increase will meet
the area requirements of the expected increases in
retail and service employment and the demands of
the growing study area household population, and
will be distributed to make the operation of business and the provision of services to the study
area more efficient. As proposed in the land use
plan for the Region, commercial development in
the study area is to be accomplished through the

development of planned commercial centers located
in such areas as to be integrated with residential
areas and the transportation system; through the
discouragement of strip arterial development;
through the encouragement of off-street parking;
and through the provision of adequate utilities.
As shown on Map 189, there were two regional
commercial centers in the study area in 1970-the
Capitol Court and Mayfair Mall Shopping Centersboth in the Milwaukee County portion of the
study area. As shown in Table 198, these two centers comprised a total of 49 acres of commercial
land uses--excluding related off-street parking. The
land use plan for the study area proposed to retain
these two centers as well as add an additional
regional center-Northridge-in the northern section
of the Milwaukee County portion of the study area.
The Northridge Shopping Center was completed in
1972. With the planned addition of the Northridge
Shopping Center, total acreage in the study area
devoted to major commercial land use was anticipated to reach 111 acres, an increase of about
127 percent, by the year 2000. Each of these
major centers is anticipated to serve a market area
containing at least 100,000 persons or more and
have a net site area of at least 20 acres, and to contain a full range of commercial and service enterprises necessary to serve the surrounding trade area.
In addition to the two major existing and one proposed commercial center, the year 2000 land use
plan for the study area provides for 45 acres of
additional community- and neighborhood-oriented
commercial and service land-17 in the Milwaukee
County portion and 28 in the Ozaukee County
portion of the study area (see Table 198).
Future Industrial Development in the Study Area
The land use plan for the study area proposes to
add more than 1,470 acres of industrial land by the
year 2000, as indicated in Tables 195 through 197,
with 1,120 of these additional acres being located
in the Milwaukee County portion and 350 of these
additional acres being located in the Ozaukee
County portion of the study area. The total stock
of such land in the study area is thus proposed to
increase to more than 3,850 acres by the year 2000.
This increase in industrial acreage would meet the
land requirements of the anticipated increases in
manufacturing and wholesaling employment within
the study area. These new industrial land uses are
proposed to be accommodated primarily in planned
industrial centers located so as to protect and

enhance existing industrial areas, and so as to be
readily accessible to essential transportation and
utility services, as well as to a labor supply.
As shown on Map 190, there were six regional
industrial centers located either wholly or partly
within the northwest side study area in 1970-the
Milwaukee North center in its entirety, and portions of the Wauwatosa, Milwaukee Glendale, Milwaukee Menomonee Valley West, Milwaukee
Menomonee Valley East, and West Allis centers.
These six centers encompassed a total area of
about 850 acres of manufacturing and warehousing land uses, excluding off-street parking (see
Table 199). The land use plan for the study area
proposes to retain all six of these regional centers
within the study area through the year 2000. As
also indicated on Map 190, the plan calls for the
addition of one regional industrial center in the
study area-Milwaukee-Granville-in an area located
roughly between N. 107th and N. 68th Street on
the west and east and W. Good Hope and W. Brown
Deer Road on the south and north. By the year
2000, this industrial center is expected to encompass 1,116 net acres, making it the largest contiguous center in the Region.
In addition to the major existing and proposed
industrial centers shown on Map 190, the plan
provides for 361 acres of new industrial land for
smaller community-oriented industrial development-four acres in the Milwaukee County portion
and 357 acres in the Ozaukee County portion of
the study area (see Table 199).
Future Governmental and Institutional
Land Use in the Study Area
As indicated in Tables 195 through 197, the land
use plan for the study area proposes to add about
150 acres of new governmental and institutional
land by the year 2000, 60 additional acres in the
Milwaukee County portion of the study area and
more than 90 additional acres in the Ozaukee
County portion of the study area, increasing the
total stock of land devoted to governmental and
institutional uses to more than 4,260 acres by the
year 2000, or about 4 percent over the 1970 level.
Existing and proposed regional governmental and
institutional centers are shown on Map 191, including seats of county, state, and federal governments;
medical complexes with at least 600 beds, 30 types
of medical services, and 250 attending physicians;
accredited universities; technical and vocational

Table 198
MAJOR RETAIL AND SERVICE CENTERS IN THE
STUDY AREA: YEAR ZOO0 LAND USE PLAN

EXISTING AND PROPOSED COMMERCIAL
LAND USE IN THE NORTHWEST SIDE STUDY
AREA AND ITS COUNTY PORTIONS: 1970-2000

Source: SEWRPC,

There were two regional commercial centen in the study area i n
1970-the Capitol Court and Mayfair Mali Shopping Centereboth
in the Milwaukee County portion of the study area. These two
centers comprised a total of 49 acres of commercial land uses,
excluding related offstreet parking. The land use plan for the
study area proposes to retain these two centers, as well as t o add an
additional reaional center-Northridga-in the northern section of
the Milwaukee County portion of the study area. Thls new center,
wlginally proposed in the year 2000 reguonal land use plan adopted
in 1986, was actually completed in 1972. Each of these major centers is anticipated to serw a market area of at least 100,000 persons,
to haw a site area of at leaa 20 acres, and to provide the full range
of commercial and service enterprises necessary t o serva the surrounding trade area.
Source: SEWRPC.

schools; large regional central libraries; and culturalentertsinment facilities having an annual attendance of at least 550,000 people. The plan proposes
that between 1970 and &OO only one additional
major center, the MilWIcee Area Technic# College in Mequon, be added so that by the design
year, a total of six c e n t q - t h e Milwaukee Oomty
Medical Complex, Marqqette University, Mount
Mary College, Concordia College, the Cedarburg
City Library, and MATC-Mequpn-willexist within
the study area. The MAT%-Mequon facility was
u p d e d to major center status by 1975. As indicated in Table 200, most of the additional govemmental and institutional lands proposed under the
recommended plan-138 additional acqs, 60 in
the Milwaukee County portion and 78 in the
Ozaukee Countv oortion of the studv area--would
be of neighborkod and community, rather than
regional, significance. Such community and neighborhood centers include new schools, hospitals and
churches, police and fire stations, and city, village,
and town halls.

use plan for the study area propok to add about
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Map 190

Table 199

MAJOR INDUSTRIAL CENTERS IN THE
STUDY AREA: YEAR 2000 LAND USE PLAN

EXISTING AND PROPOSED INDUSTRIAL
LAND USE IN THE NORTHWEST SIDE STUDY AREA
AND ITS COUNTY PORTIONS: 1970-2000

e ~ c m r d i n gm the land use cle+rificattio crimriapmmulgated by the
Commiuion, a contiguous aggregation o f industrial land use is clessified as a community industrial center until it ex&$
240 net
acres, at which rime it is clasifiedas a major, or regional, industrial
cenfsr. I n 1970, the 96acres o f induDtrial land included within the
Milwaukee Granville Industrial Land Bank area war consequently
clesrified as a community center. By the year 2000, contiguous
industrial acreage in the Granville Land Bank area is planned and
expsctw' m increase by 1,116 acres, so that this area can then be
developed as a regional industrial center. These 1,116 m s am to
be composed o f the 96 existing industrial acres contained in this
land bank area in 1970, plus an additional 1,020 acres t o be added
m this area by the year 2000. Because of thb mlamification o f
community acreage. the planned increment in community industrial acreage is calcuiated as I- 96acres [converted within the land
bank a m t o major industrlal statusll + (100 acres [actual community acreags added thrwghout the Milwaukee County portion
o f the study areal), to equal 4 net acres o f community status
industrial land in thisportlon of the s ~ d av m .
Source: SEWRPC.

There were six regional industrial centen located either wholly or
partially within the northwest side study area in 1970-the Milwaukee-North center in its entirety, and portions of the W a u m o m ,
Milwaukee, Glendale, Milwaukee Manomones Vatlw-West, Milwaukee Msnomonea Valley-East, and Weat Ailis centers. There six
canters encompawd a total area of about 860 acres of menufacwring and warehousing land uses, excluding off-street parking. The
land use plan for the study a m proposes t o retain all six of them
regional renters within the study area through the year 2000. The
plan also call$ for the addition of one additional ragionel canter in
the study area-MilwsukeeGranviIle-in
an area louted roughly
tatween N. 68th Street on the east. N. 107th Street on the west,
W. Brown Deer Road on the south, and W. Good Hope Roed on
the north. Thls indurtrlal center Is expected to enwmpaa about
1,100 net industrial acres hy the year 2000. making i t the largeat
contiguous canter in the Region.
Sourn: SEWRPC.

590

2,560 acres of new transportation, communication,
and utility land uses by the year 2000, with 1,095
acres being added in the Milwaukee County portion of the study area and about 1,250 acres being
added in the Ozaukee County portion of the study
area, bringing the existing stock of such land within
the study area to about 20,680 acres-an increase
of about 18 percent over the 1970 level. Major
transportation centers, including msjor bus and rail
terminals and major airports, along with major
utility plants, including public =wage treatment
plants and major electric power generation plants,
are shown on Map 192. Of the five major centers
in the study area in 1970--Timmerman Field, and
the Cedarburg, Grsfton, Saukville, and Thiensville

Map 191

Table 200

MAJOR GOVERNMENTAL AND
INSTITUTIONAL CENTERS IN THE STUDY
AREA: YEAR 2000 LAND USE PLAN

EXISTING AND PROPOSED GOVERNMENTAL
AND INSTITUTIONAL LAND USE IN THE
NORTHWEST SIDE STUDY AREA AND
ITS COUNTY PORTIONS: 1970-2000

'Includes the following governmental centers-county seats. state
and federal office buildings, medical complexes-and the following
institutional centers-universities, technical and vocational schools,
libraries, and culmral/entertainment centers.
Source: SEWRPC.

sewage treatment plants-four are to remain in the
year 2000, the Thiendlle facility being proposed
for abandonment.

THe land use plan for the study area propom m add about
160 acres of new governmental and institutional land, about
80 acres in the Milwaukee County portion of the study area and
more than SO additional acres in the Ozaukee Coumy portion of
the study area, by the year 2000. Exlsting and proposed regional
governmental and tnstitutional centers are shown on this map,
including seats of county, state, and federal governments; medical
complexes with a? least 600 beds, 30 types of medlcal services, and
260 attending physlcians; accredited unlversitles; technical and
Mcetional scho01s; large regional central libraries; and cultural and
entertainment facilities having an annual attendance of at least
350,000 people. As proposed in 1972, the plan calls for only one
additional major center, the Milwaukee Area Technical College
(MATC) in Mequon, by the year 20W.m that by the design year,
a total of four centers-the Milwaukee County Medlcal Complex,
Marsuette University, the Cedarburg C i N Library, and MATCMequon-will exist within the study area. The MATC center in
Mequon has now been developed.
Source: SEWRPC.

In addition to the foregoing major transportation
and utiity land uses, the recommended land use
plan calls for the provision of about 2,359 additional acres of lands devoted to other transportation, communication, and utility uses in the study
area by the year 2000-1,095 acres in the Milwaukee County portion and 1,244 acres in the
Ozaukee County portion of the study area (see
Table 201). Most of this land would be required
for rights-of-way for new and improved collector
and land access streets needed to serve new land
use development or to provide adequate transportation service to existing urban development.

Future Recreational Land Use in the Study Area
As shown in Tables 195 through 197, under the
year 2000 land use plan for the study area, more
than 290 acres of land would be added to the existing stock of net recreational land 11-44
acres in
the Milwaukee County portion and 250 acres in
the Ozaukee County portion of the study area.
This represents an increase of about 6 percent over
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Map 192

Table 201

MAJOR TRANSPORTATION AND UTILITY CENTERS
IN THE STUDY AREA: YEAR 2000 LAND USE PLAN

EXISTING AND PROPOSED TRANSPORTATION.
COMMUNICATION, AND UTILITY LAND USE
IN THE NORTHWEST SIDE STUDY AREA
AND ITS COUNTY PORTIONS: 1970-2000

alncludes communication and utility uses-harbor, railroad, and airport uses; truck terminals; and off.n-street parking associated wirii
other land u s development-as well as streets end highways.
blncludea the following tran~ortationcenters-aimors, seworh,
bus terminals, and rail passengsr terminals--and the following
utility centem-public sewage treatment plants and electric p o w r
pneration plants.
Source: SEWRPC.

the 1970 amage. It should be noted that this additional recreational land represents only the increase
recommended in land devoted to public recreational use.

The land use plan for the study area proposes to add about 2,350
acres of new transportation, communication, and utilitv land ures
to the existing stock of 18.340acrer of such land by the year 2000.
with 1,095 acres being added in the Milwaukee County Portion of
the study area and about 1,250 acres being added in the Ozaukee
County portion of the study area. Major transportation centers,
including major bus and rail terminals and major airports, along
with major utility plants, including public sewage treatment plants
and major electric power generation plants, are shown on this map.
Of the five major centers in the study area in 1970-Timmerman
Field and the Cedarburg, Grafton. Saukville, and Thienrville sewage
treatment plants-four are to remain in the year 2000, the Thiensville newage treatment facility being proposed for abandonment.
Source: SEWRPC.

One new major park is proposed for the study area
under the land use plan, as shown on Map 193.
Substantial additions are recommended to be made
to the Mee-Kwon Park site in the Ozaukee County
portion of the study area between 1970 and 2000,
raising it to major park status. Five major recreational centers-Brown Deer Park, Dretzka Park,
Lincoln Park, Mee-Kwon Park, and the Milwaukee
County Zoo--are thus proposed for the year 2000
in the study area.
In addition to an increase in the major park acreage, the land use plan proposes expansion by
110 acres-44 acres in the Milwaukee County por-

Table 202

Map 193

EXISTING AND PROPOSED RECREATIONAL
LAND USE I N THE NORTHWEST SIDE STUDY
AREA AND ITS COUNTY PORTIONS: 1970-2000

MAJOR PUBLIC RECREATIONAL CENTERS I N THE
STUDY AREA: YEAR 2000 LAND USE PLAN

Source: SEWRPC.

tion and 66 acres in the Ozaukee County portion
of the study area--of the area devoted to other
public outdoor recreational uses, including major
special-use outdoor recreation sites and neighborhood parks (see Table 202).
Future Rural Land Use--Residential, Agricultural,
and Other Open Land Use in the Study Area
mere were approximately 65,200 acres of open
land withih the northwest side study area in 1970,
including about 45,800 acres of agricultural land
and about 19,400 acres of other open lands (see
Table 195). As proposed under the land use plan
for the study area, the expansion of urban activities into these land uses would result in the conversion of about 9,810 acres of rural land to urban
land uses in the study area between 1970 and
2000. Much of this urban expansion into the study
area-8,025 acres--would take place on lands now
in agricultural use, and would result in a decrease
of about 18 percent in the existing stock of agricultural land within the study area. However, the
regional land use plan recommended expansion
into only those agricultural lands which were
already committed to urban development because
of proximity to expanding urban uses. As indicated
in Table 197, the greater part of this agricultural
land use stock, about 5,333 acres of the 8,025
acres, or 66 percent of the total agricultural land
use taken, would be in the Ozaukee County portion of the study area.

The land use plan for the study area proposer to add more than
294 acres of public parkland to the existing stock of 5,085 acrer
of such land, with 44 acres being added in the Milwaukee County
portion of study area and 250 acrer being added in the Ozaukee
County portion of the rtudy area. One new major regional park i s
proposed to be developed in the rtudy area undei the land use plan
as shown on thir map-Mee-Kwon Park in the Ozaukee County
portion of the rtudy area. This park i s to be raised to regional park
status by substantial additional land acquioition. Four major
regional parks-Brown Deer Park, Lincoln Park, Dretzka Park, and
Mee-Kwon Park-are thus proposed for the year 2000 in the study
area. In addition, the Milwaukee County Zoo, a regional specialpurpose recreational facility, lies within the study area.

Source: SEWRPC.
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In addition to agricultural lands, there were more
than 19,400 acres of other open lands in the study
area in 1970, of which 72 percent was in the
Ozaukee County portion of the study area. This
land included woodlands, water, wetlands, and
other unused land. As. indicated in Table 195,
a total of 2,350 acres, or 12 percent of the remaining acreage of open land, would be converted to
urban use by the year 2000. Under the plan, most
of this remaining open land-more than 1,730 acres,
or 74 percent-would be taken from the Milwaukee
County portion of the study area for conversion to
urban uses.
Besides the consumption of rural land uses by
urban growth in the study area, the plan anticipates the conversion of 565 acres of land to rural
residential, or rural estate, uses. All of this conversion will take place in the Ozaukee County portion
of the study area, and is proposed to be of such
low density that the character of the surrounding
land will be preserved.
SUMMARY AND CONCLUSIONS
One of the purposes of the Milwaukee Northwest
Side/Ozaukee County transportation improvement
study is to find the best means of meeting the
probable future transportation needs of northwestern Milwaukee County and southern Ozaukee
County in the absence of the Park Freeway-West
and the Stadium Freeway-North "gap closure."
A necessary step in the assessment of these future
transportation needs is the consideration of probable future change within the area in those factors
affecting transportation needs.
Such change in the northwest side study area, as
considered in the recently completed regional land
use and transportation plan reevaluation, is in part
forecast and in part planned. This is because under
that planning effort, the probable future change in
population and economic activity levels within the
Region as a whole had to be anticipated, or forecast, since the control of such levels was considered
to be largely outside the scope of regional land use
and transportation planning, as well as largely,
although not entirely, outside the scope of governmental activity at regional and local levels. However, because the future spatial distribution of the
land use pattern required to accommodate the
forecast population and economic activity levels
was considered to be within the scope of regional
and local governmental activity, alternative normative land use plan designs, and not forecasts, were

prepared for this future spatial distribution to the
year 2000, and a plan to shape and guide future
land use development in the Region, of which the
northwest side study area is an integral part, was
selected from among the alternatives considered
and adopted.
This chapter has reviewed the forecasts of the
level and characteristics of future population and
economic activity in the Region prepared as part
of the land use-transportation plan reevaluation.
Projections of land use demand and automobiles
available were also summarized. Moreover, the recommended spatial distribution of population,
employment, and attendant supporting land uses
to the year 2000 set forth in the adopted regional
land use plan were summarized, and the allocations of anticipated regional population, economic
activity, and land use change under the adopted
land use plan to the northwest side study area
were detailed.
The following points summarize the expected
change in regional population and economic
activity, regional land use, and, as a result, anticipated and planned change in the northwest side
study area to the year 2000.

. The

population of the Region is forecast to
increase from about 1,756,000 persons in
1970 to about 2,219,300 persons in the year
2000, an increase of about 463,000 persons,
or about 26 percent, over the 30-year period.
As a result of expected declines in household
size in the Region, the number of households in the Region is forecast to increase
faster than population-from 536,500 households in 1970 to about 747,700 in the year
2000, or an increase of 39 percent. The
number of automobiles available in the
Region is expected to reach 1,168,000 by
the year 2000, an increase of approximately
534,100 automobiles, or 84 percent, over
the 1970 level. The corresponding ratio of
persons per available auto is projected to
decline in the Region from 2.77 in 1970 to
1.90 by the year 2000.

2. Employment in the Region is forecast to
reach 1,016,000 jobs by the year 2000--an
increase of about 274,400 jobs, or 37 percent, over the 1970 level of 741,600 jobs.
It is envisioned that the number of jobs in
all seven counties will increase, with the
largest increases occurring in Milwaukee and

Waukesha Counties. The proportion of total
regional employment in Milwaukee County,
however, is forecast to continue to decline,
reflecting the continued decentralization of
jobs in the Region.
Manufacturing is forecast to continue to be
the largest employment group in the Region,
and, along with trade, governmental and educational services, and private service industry
groups, is expected to increase in employment between 1970 and 2000. Only one
industry group, agriculture, is expected to
decline in employment during the forecast period.
3. The adopted land use plan for the Region to
the year 2000 recommends the centralization of land use development in the Region
to the greatest degree practicable, and
encourages new urban development to occur
at densities consistent with the economical
provision of public centralized sanitary
sewer, water supply, and public transit facilities and services. It further recommends
that such development occur only in areas
covered by soils well suited to urban use,
and not subject to special hazards such as
flooding, and in those areas contiguous to
existing urban centers, and, consequently,
into which urban facilities and services can
be readily and economically extended. Present trends in regional population decentralization are to be reversed under the land use
plan in the middle to late 1980's, at which
time the central areas of the Region are envisioned to again experience population
growth. Continued moderate population
growth is forecast in Ozaukee, Washington,
and Waukesha Counties, with slower rates
of growth in Kenosha, Racine, and Walworth Counties. Milwaukee County, currently experiencing a significant decline in
population, would, under the adopted normative land use plan, be expected to lose
population until about 1980, at which time
its population would stabilize. After 1980,
the population of Milwaukee County would
again begin to increase.
4. The adopted regional land use plan for the
year 2000 proposes to accommodate forecast increases in regional population and
employment through the conversion of
approximately 113 square miles of land

from rural to urban use by the year 2000.
Over one-half of this land would be converted to urban residential use, virtually all
at mediumdensity development. In total,
the recommended land use plan would
accommodate an increase of approximately
26 percent in the regional population, 39 percent in households, and 37 percent in
employment, along with an increase of
approximately 22 percent in urban land
area. Over the planning period, the population density within the developed area of the
Region under the recommended land use
plan would continue its historical decline
since 1920, but at a significantly reduced
rate--decreasing from the 1970 level of
about 4,300 persons per square mile to
a year 2000 level of about 3,500 persons per
square mile.
The plan provides for the addition of four
major retail and service centers, five major
industrial centers, and two major parks in
the Region by the year 2000. In addition, it
includes definitive recommendations for the
protection and preservation of primary environmental corridors and prime agricultural
land in the Region.
5. As allocated in the adopted regional land use
plan based on forecast regional levels of
population and economic activity for the
year 2000, the northwest side study area
population in the year 2000 is anticipated
to be 528,700 people, an increase of about
12,900 people, or 2 percent, over the 1970
level. The Milwaukee County portion of the
study area is anticipated to lose more than
34,200 people, or about 7 percent of its
total 1970 population, by the year 2000,
and the Ozaukee County portion of the
study area is anticipated to gain 47,100
people, or 132 percent over its 1970 level.
Population increases, however, are planned
to occur in the northern one-third of the
Milwaukee County portion of the study
area. Within the Milwaukee County portion
of the study area as a whole, loss of population is anticipated to occur until about
1985, at which time a slight reversal, or
population increase, is expected to the year
2000 as a result of the reversal of population
decentralization and the discouragement of
"urban sprawl" called for under the regional
land use plan. Because of continued decreases

in household size forecast in the Region and
study area to the year 2000, the number of
households in the study area is anticipated
to increase faster than population. Both Milwaukee and Ozaukee Counties are expected
to experience increases in the number of
households to the year 2000-15,200 and
14,100 households, respectively.

residential uses, virtually all at medium densities. The 17 percent increase in urban land
in the study area to the year 2000 is planned
to accommodate the 2 percent increase in
study area population, 18 percent increase
in households, and 21 percent increase in
employment anticipated to occur over the
same period. Over the plan design period,
one major retail service center, one major
industrial center, and one major park are
planned to be added to the study area.

6. Under implementation of the adopted
regional land use plan and based on the
forecast regional levels of population and
economic activity for the year 2000, the
employment level of the study area for the
year 2000 is anticipated to increase by
44,000 jobs, or 21 percent, over the 1972
employment level to 252,100 jobs. The
employment level of the Milwaukee County
portion of the study area is anticipated to
increase by 30,700 jobs, or by nearly 1 6 percent, while the employment level of the
Ozaukee County portion of the study area
is to increase by 13,300 jobs, or by about
102 percent. Although the growth in employment in the Ozaukee County portion is
anticipated and planned to be significantly
greater than that in the Milwaukee County
portion, employment in the Milwaukee
County portion may be expected to represent nearly 90 percent of total employment
in the study area in the year 2000.

The Region and study area may be expected to be
quite different in the future than at present, based
upon the adopted regional land use plan and the
forecasts of regional activity. Population may be
expected to increase by 26 percent in the Region
and 2 percent in the study area. Employment may
be expected to increase by 37 percent in the
Region and 21 percent in the study area. The
number of households may be expected to increase
by 39 percent in the Region and 18 percent in the
study area. Although even greater increases may be
expected to occur in the outlying portions of the
Region than in the study area, the central parts of
the Region-importantly , Milwaukee Countyand
of the study area-its Milwaukee County portionare envisioned to remain the dominant centers of
activity in the Region and study area, and to
experience an increase in numbers of households and level of employment by the year 2000.

7. The adopted regional land use plan calls for
the conversion of 9,810 acres of rural land
in the study area to urban uses from the year
1970 to 2000. Most of the new urban development is to occur in a highly centralized
manner, largely in concentric rings outward
from existing urban centers, including,
importantly, the northwestern corner of the
City of Milwaukee and areas in and around
the Village of Thiensville and Grafton and
the City of Cedarburg. Over one-half of this
new urban land is to be converted to urban

One implication of this anticipated and planned
future change would appear to be significant
increases in future levels of tripmaking in the
Region and the study area. However, because the
land use plan recommends a reversal of historic
land use trends in the study area and Region
through the centralization of new urban land use
and development of new urban land uses at densities which can economically support urban facilities and services, including, importantly, public
transit, a potential should exist for effecting a more
efficient means of meeting this travel demand.

Chapter VII
ALTERNATIVE AND RECOMMENDED LONG-RANGE TRANSPORTATION SYSTEM PLANS

INTRODUCTION
Growth, change, and redistribution in population
and economic activity, together with attendant
increases in the demand for transportation facilities
and services, appear likely within the Region to
the turn of the century. Under the normative
regional land use plan described in Chapter VI,
increases in the demand for transportation facilities and services appear likely as well in the northwest corridor study area. Consequently, a question
facing citizen leaders and public officials within
the northwest corridor area is how such increased
travel demand may best be accommodated in the
future by transportation systems management
actions, the improvement and expansion of public
transit facilities and services, and the improvement
and expansion of the arterial street system of the
study area.
The future demand for transportation in the northwest corridor area may be accommodated in various
combinations of these three types of actions, and
could include taking no action. These alternative
transportation system plans could be expected to
meet the agreed-upon transportation system development and management objectives to varying
degrees. Because of this, and because the adopted
objectives are comprehensive, a critical and particularly difficult task in the planning process will be
selecting from the possible alternative system plans
the one which offers the greatest potential for the
balanced attainment of the objectives.
In an attempt to help resolve this problem, it is
proposed that alternative transportation system
plans be designed, tested, and evaluated in a stepwise procedure, in which each successive alternative
plan is designed to more fully resolve the transportation system problems and deficiencies which
remain unresolved under the previous plan. The
first plan considered is that of taking no further
action, the "status quo9'--or baseline-alternative
plan. The second plan considered consists solely of
traffic management measures of relatively low
capital cost and..minimal disruption to the urban
fabric, actions which are directed at obtaining the
maximum capacity from the existing arterial street
and highway system in order to resolve the prob-

lems and deficiencies inherent in the "status quo"
plan, and actions directed at the improvement and
expansion of the public transit system.
Consideration of transportation systems management and public transit actions in this manner is
intended to assure that such actions are adequately
explored under the study prior to consideration of
any arterial street improvement or expansion. It
has been contended in the past that such existing
systems management and transit system improvement actions have lower financial and social costs
than do arterial street improvement and expansion
actions and can provide similar mobility and economic advantages to the latter, but have not been
adequately considered in transportation system
planning. The third plan considered is directed
toward resolving the deficiencies which remain
under the second, or combined. traffic manage~ e n and
t
transit, plan, and includes actions to
improve and expand the arterial street system of
the study area.
The following sections of this chapter describe
these three alternative transportation system plans:
the "status quo" plan; the transportation system
plan limited to traffic management actions and
transit improvement and expansion actions; and
the transportation system plan which includes,
in addition to systems management and transit
improvement actions, arterial street improvement
and expansion actions. The characteristics of each
of the three alternative transportation system plans
are initially set forth, followed by a description of
the amount of travel expected to be accommodated and the means by which such travel is to be
accommodated under each plan; the measurement
of the degree to which each plan meets the
adopted transportation systems management and
development objectives, principles, and standards;
and, in conclusion, the identification of the deficiencies which remain unresolved under that transportation system plan.
It should be noted that designing each of the transportation system plans will be a difficult step in
the planning process. The sheer size of the system

being planned, together with the complex interaction between each of the components of the
transportation system, and between the transportation system and the land use pattern, make the
design task a particularly difficult one. The need to
design the plan to serve probable future, as well as
existing, conditions in the study area, conditions
which could be significantly different from those
which presently influence transportation needs in
the study area, further complicates this task. One
aid in designing the plans, however, will be the fact
that each plan will aim to resolve the unmet needs
of the previous plan examined under the study.
The consideration of the alternative transportation
system plans will necessarily involve quantitative
testing, including the preparation of forecasts of
the amount of travel each element of each proposed transportation system plan may be expected
to carry. Without such forecasts, the degree to
which the plans meet certain objectives cannot be
ascertained. The provision of new or improved
transportation facilities and services will affect
traffic flows on the remainder of the system,
diverting persons and vehicles to or from other
facilities and services, which, together with the
new or improved facilities, constitute the total
transportation system. No alternative transportation system plan can be soundly planned or
designed without determining the probable utilization of the proposed facilities and services, and
the attendant effects of the utilization on the
remainder of the transportation system. In addition, it must be recognized that future travel
patterns in the northwest side study area and the
Region will differ from existing patterns in form
and intensity, as existing land uses change and as
new land uses are added to the regional complex.
Therefore, it is necessary to quantitatively test
alternative transportation system plans by estimating the probable future levels of travel demand
based on the future land use pattern, and the distribution of that demand over the proposed transportation facilities and services. This quantitative
testing of alternative transportation system plans is
an important part not only of the planning process,
constituting an invaluable aid in plan evaluation,
but also of the subsequent stepwise plan synthesis,
providing an important basis for the assessment of
the engineering feasibility of the alternative plans
and of the degree to which each of the alternative
plans meets the transportation systems development and management objectives.

The procedures, including the mathematical travel
and traffic simulation models, to be used in the
quantitative test and evaluation of alternative
transportation system plans under the study are
described in Chapter IV of SEWRPC Planning
Report No. 25,
Regional Land Use Plan and
a Regional Transportation Plan for Southeastern
Wisconsin: 2000. The inputs required to apply
these simulation models in the forecast of future
travel and traffic conditions in the study area were
described in Chapter VI of this report, which presented pertinent data on the probable future levels
of population, employment, and land use in the
study area and in the Region, as anticipated and
planned for in the adopted regional land use plan.
Not discussed, however, were the future costs of
automobile and transit travel upon which the
transportation plans examined under this study
must, in part, be based. It will be assumed for the
purpose of this study, based upon the midpoint of
the probable ranges of future change developed
under the alternative futures analysis conducted by
the Commission under the concurrent Milwaukee
area primary transit system alternatives analysis,
that the price of motor fuel per gallon in 1979
dollars will approach $1.90 by the year 2000, and
that the average fuel efficiency OX the automobile
fleet will approach 30 miles per gallon of motor
fuel. Thus, the average cost of motor fuel to
operate an automobile is anticipated under this
study to remain at its present historically high
level. Other costs of operating an automobile
which travelers must consider, including some
routine maintenance and parking costs-particularly when deciding whether to use transit as an
alternative to the automobile-will be assumed to
experience no significant increase in real dollar
terms. The current transit fare of $0.50 will also be
assumed not to increase in real dollar terms but
simply to keep pace with general price inflation.
THE "STATUS QUO"
TRANSPORTATION SYSTEM PLAN FOR
THE NORTHWEST SIDE STUDY AREA
One possible course of action for the provision of
transportation services and facilities in the northwest side study area would be to make no major
improvements in, and not to provide for any
expansion of, the facilities and services provided
by the existing transportation system. This alternative would propose to serve the existing and
probable future travel demand of the study area

entirely with the existing arterial streets and highways and public transit facilities and services. The
"status quo" or "no build" alternative represents
a possible transportation policy alternative for the
study area-specifically, that of minimizing capital
investment in transportation facilities and services.
From a technical standpoint, consideration of
a "status quo" plan also provides a required point
of departure for the development of alternative
transportation plans which do incorporate facility
and service improvements, by establishing quantitatively the consequences of "doing nothing" in
terms of future levels of service provided, needs
not met, and problems and deficiencies, and in
terms of the environmental impacts which result
from "doing nothing."
Characteristics of Base Year Transportation System
In defining the "status quo" transportation system
plan for the study area in the plan design year,
a number of assumptions had to be made regarding
the status of the public transit and arterial street
and highway systems. The basic structure of the
"status quo" arterial street and highway system
was assumed t o be the arterial street system as it
was inventoried for the base year 1978. This arterial street and highway system was modified for
use as the "status quo" system by including all
arterial street and highway system improvements
or expansion completed during the year 1979, or
scheduled for construction and completion during
the 1980 annual element of the transportation
improvement program for the Milwaukee urbanized area.' Regarding the capacity of the arterial
street system, only those arterial streets in which
peak-hour curb parking was prohibited in 1978
were assumed to have such restrictions under the
"status quo" plan, and the signal timing in effect in
1978 was assumed t o be continued.
The "status quo" public transit system was defined
to include the primary, secondary, and tertiary
transit routes in operation in the study area in
1980. In addition, the level of service on the "status
quo" public transit system, as measured by the
frequency of service, or headway interval, was
assumed to be identical to the service level existing
on the public transit system in 1980. Because the

findings and recommendations of the northwest
corridor study are intended to provide an amendment to the adopted long-range regional transportation system plan only as that plan relates to
the northwest side study area, the transportation
system of the remainder of the Southeastern Wisconsin Region was assumed to approximate that
recommended in the adopted long-range transportation system plan for the year 2000 in the quantitative testing of the "status quo" plan, and of all
other alternative transportation system plans for
the study area.
The "status quo" arterial street and highway
system for the study area is shown on Map 194.
The number of miles of arterial streets and highways in the study area is categorized by facility
type in Table 203. The planned increment shown
in this table for the "status quo" plan accounts
only for those surface arterial streets and highways
completed since 1978 or programmed for completion in the 1980 annual element of the regional
transportation improvement program, or whose current local or collector function is proposed to be
changed to an arterial function under anticipated
year 2000 travel demand conditions. The planned
increment also includes, as deletians, those existing
arterial streets and highways which are not proposed to continue to function as arterials by the
year 2000 either because replacement facilities
have been constructed or are programmed for construction, or because, under year 2000 travel
demand conditions, they will not be needed to
serve an arterial function.
The total arterial street and highway system of the
study area would only minimally increase under
the "status quo" plan-from 439.1 miles in 1978,
to 440.9 miles in 2000, an increase of 1.8 miles, or
0.04 percent. In the Milwaukee County portion of
the study area, the supply of arterial streets and
highways would increase under this plan, from
273.9 miles in 1978 to 274.1 miles in the year
2000--an increase of 0.2 mile, or 0.01 percent.
In the Ozaukee County portion of the study area,
this increase would be from 165.2 miles in 1978 to
166.8 miles in 2000, an increase of 1.6 miles, or
1percent. Specifically, in the Milwaukee County
portion of the study area, the only additions t o the
existing 1978 arterial street system assumed were
N. 60th Street from W. Florist Avenue to W. Mill
Road; the completion of the Hillside Interchange
in accordance with recommendations set forth in
Chapter V of this report; and the new Harwood
Avenue bridge connecting Harwood and N. Wau-

Map 194

ARTERIAL STREET AND HIGHWAY
SYSTEM IN THE STUDY AREA: YEAR 2000
STATUS QUO" ALTERNATIVE PLAN
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This map shows the arterial street and highway system component
of the "status quo" alternative transportation system plan for the
study area. The total arterial street and highway system of the
study area would, under the "status quo" plan, increase from
439.1 miles in 1978 to 440.9 miles in 2000. an increase of only
1.8 miles, or four-tenths of 1 percent. This increment accounts for
those surface arterial streets and highways completed since 1978
or prqremmed for completion in the 1980 annual element of the
regional transportation improvement program, or whose current
nction i s proposed to be changed to an arterial
icipated year 2000 trawl demand conditions.
The planned increment also reflects the deletion of those existing
arterial stmet6 and highways which are not proposed to continue
to function as arterials by the year 2000 either because replacement
facilities have been constructed or are programmed for construction.
or because under year 2000 travel demand conditions, they will
not be needed t o serve in an arterial function. Specifically, the
"rtatus quo" plan calls for a decrease within the study area of
3.6 miles, or 1.3 percent, in two-lane arterial facilities-from 267 to
263.4 miles; an increase of 3.1 miles, or 3.1 percent. in four-lane
arterial facilities-from 101.2 to 104.3 miles; and an 'increase of
2.3 miles, or 11.3 percent, in slx-lane arterialfacilities-from 20.4 t o
22.7 miles.
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Table 203
ARTERIAL STREETS AND HIGHWAYS I N THE STUDY AREA BY
FACILITY TYPE: YEAR 2000 "STATUS Q U O ALTERNATIVE PLAN
I

Arterial
Facility Type

Existing 1978
Percent

1

Planne

ncrernent
Percent

1

Year 2000
Percent

Total Study Area
Freeway
Four Lanes. . . . . . . . . .
Six Lanes.
Eight Lanes
Standard Arterial
Two Lanes.
Four Lanes. . . . . . . . . .
Six Lanes. . . . . . . . . . .

..........

.........
.........

Total
Milwaukee County Portion
Freeway
Four Lanes. . . . . . . . . .
Six Lanes.
Eight Lanes . . . . . . . . .
Standard Arterial
Two Lanes.
Four Lanes. . . . . . . . . .
Six Lanes.

..........

.........
..........

Total
Ozaukee County Portion
Freeway
Four Lanes. . . . . . . . . .
Six Lanes. . . . . . . . . . .
Eight Lanes . . . . . . . . .
Standard Arterial
Two Lanes.
Four Lanes. . . . . . . . . .
Six Lanes.

.........

..........

Total
Source: SEWRPC.

watosa Avenues in the City of Wauwatosa. Deletions from the arterial street system within
Milwaukee County under the "status quo" plan
include only Harwood Avenue between the
Menomonee River and N. Wauwatosa Avenue in
the City of Wauwatosa, which will revert to a collector street. One arterial street segment in the
Ozaukee County portion of the study area, Falls
Road from Port Washington Road (CTH W) to
Wisconsin Avenue (STH 57), was assumed to be
added to the arterial street and highway network
under the "status quo" plan alternative.

As shown in Table 203, based on actual construction in 1979, programmed construction in 1980, or
attendant changes in arterial function, the "status
quo" transportation system alternative calls for
a decrease of 3.6 miles, or 1.3 percent, in two-lane
arterial facilities--from 267 to 263.4 miles; an
increase of 3.1 miles, or 3.1 percent, in four-lane
arterial facilities-from 101.2 to 104.3 miles; and
an increase of 2.3 miles, or 11.3 percent, in six-lane
arterial facilities, from 20.4 to 22.7 miles, within
the study area. Of these additional facilities, the
Milwaukee County portion of the study area would

Table 204
PUBLIC TRANSIT FACILITIES I N THE STUDY AREA: 1980
AND YEAR 2000 "STATUS Q U O ALTERNATIVE PLAN
Total 2000

Existing 1980
Transit Facilities
Characteristic
Total Study Area
Route Miles
Primary. . .
Secondary .
Tertiary . .

I

..............
..............
..............

I

96.3
7.6
351.3

1

Total

Special Facilities
Exclusive Rights-of-way . .
Exclusive Lanes on Streets.

Percent
of Total

Miles

455.2

.....
.....

1

100.0

Percent
of Total

Miles

1

455.2

1

Miles

Miles

---

---

100.0

I

Vehicles

Vehicles
I

Vehicle Flequirementsa
Peak Period . . . . .
Midday Period. . . .
Bus Miles per Day

.........
.........

329
210

329
21 0

............

37,500

37,500

a ~ e h i c l erequirements are for those routes serving the study area.
Source: SEWRPC.

account for 5.2 miles of the decrease in two-lane
facilities; 3.1 miles, or 100 percent, of the additional four-lane facilities; and 2.3 miles, or 100 percent, of the additional six-lane facilities. The
Ozaukee County portion of the study area would
account for a 1.6-mile, or 1.1percent, increase in
the total miles of two-lane arterial facilities.
The public transit system component of the
"status quo" alternative transportation system plan
for the northwest side study area is shown on
Map 195 and summarized in Table 204. As seen
by the tertiary, secondary, and primary public
transit service areas shown on Map 195, and as
indicated in Table 204, under the "status quo"
public transit system neither the service area nor
the round-trip route miles operated, the bus miles
operated, or the number of buses required would
change from 1980 levels.

Automobile Availability
The forecast number of automobiles available to
residents of the study area under the "status quo"
plan alternative is set forth in Table 205. Under
this alternative, about 260,350 automobiles would
be available to residents of the study area in the
year 2000, or about 24 percent of all regional automobiles in the year 2000, as compared with about
188,990 automobiles, or 27 percent of all regional
automobiles, in 1972. This, level of automobile
availability in the study area represents an increase
of about 71,360 autos, or about 38 percent, over
the 1972 level, as compared with an increase of
391,500 autos, or about 56 percent, over the same
period in the Region as a whole. Consequently, the
number of persons per automobile in the study
area would, over this period, decline from 2.69 in
1972 to 2.03 in 2000, a decrease of 0.66 person
per automobile, or nearly 25 percent, as com-

Map 195
PUBLIC TRANSIT SYSTEM IN THE
STUDY AREA: YEAR 2000 "STATUS
QUO" ALTERNATIVE PLAN
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This map shows the public transit system component of the "status
quo" alternative transportation system plan for the study area.
Under this alternative, neither the transit service areas nor the
round-trip route miles operated would change from the 1980 levels.
A total of 455.2 route-miles of public transit service would be
offered under the "status quo" transportation system plan. Of
this total, 96.3 miles, or 21.1 percent, would consist of primary
service; 7.6 miles. or 1.7 percent, would consist of secondary
service; and 351.3 miles, or 77.2 percent. would consist of tertiary.
or local, service.

Swm: SEWRPC.

Table 205
AUTOMOBILES AVAILABLE I N THE STUDY AREA AND THE REGION
1972 AND YEAR 2000 "STATUS Q U O ALTERNATIVE PLAN
Planned 2000

Existing 1972

Area

Population

. ...

Total Study Area . . . . .
Milwaukee County Portion
Ozaukee County Portion. .
Region

...
...

Number of
Automobiles

Persons
per Auto

Population

Number of
Automobiles

Persons
per Auto

507,470
467,230
40,240

188,989
170,333
18,656

2.69
2.74
2.16

528,650
445,890
82,760

260,350
218,070
42,280

2.03
2.04
1.96

1.810,700

704,600

2.60

2.166,900

1,096,100

2.00

Source: SEWRPC.

pared with a change in the Region as a whole from
2.60 to 2.00 persons per automobile over this
period. Recent figures indicate that from 1972 to
1979, the number of persons per automobile in
the Region has already decreased to 2.2 persons
per automobile.
Person Trip Generation
T h e i n t e r n a l person trips in the
Region which may be expected to be generated in
the study area on an average weekday in the year
2000 under the "status quo" plan is set forth in
Table 206 by trip purpose. If fully developed, the
land use pattern proposed under the adopted land
use plan for the northwest corridor area, together
with the transportation system proposed under
the "status quo" transportation system plan for
that area, may be expected to generate more than
1.40 million person trips internal to the Region on
an average weekday in the year 2000, or nearly
25 percent of all internal person trips made within
the Region. As shown in Table 206, this represents
an increase of about 22 percent over the approximately 1.16 million person trips internal to the
Region generated within the study area on an
average weekday in 1972. Nearly 85 percent of
these trips would be generated by the Milwaukee
County portion of the study area, with the remaining 1 5 percent generated by the Ozaukee County
portion. This 22 percent increase can be compared
to an expected increase in population within the
study area of 4 percent, households of 18 percent,
and automobile availability of 28 percent over the
same period.
Mode of Travel
Table 207 shows the distribution of trips generated
in the study area and internal to the Region by

mode of travel under the "status quo" transportation system plan. Under this alternative, 940,600
auto driver trips would be generated in the study
area and internal to the Region in the year 2000,
an increase of 195,200 trips, or 26 percent, over
the 1972 figure; 336,200 auto passenger trips
would be generated, an increase of 24,800 trips,
or 8 percent, over the 1972 figure; 85,000 transit
passenger trips would be generated, an 18 percent
increase over the 1972 figure; and 44,500 school
passenger trips would be generated, an increase of
16,800 trips, or 61 percent, over the 1972 figure.
The trip purposes at the trip destination for transit
person trips, automobile person trips, and automobile driver trips generated under this "status
quo" plan within the study area and internal to the
Region are indicated in Tables 208, 209, and 210,
respectively. Total vehicle trip production, including both automobiles and trucks, is shown in
Table 211. On an average weekday under the
"status quo" alternative, total vehicle trips may
be expected t o increase by about 24 percent-from
about 856,700 trips in the study area and internal
to the Region in 1972 t o about 1,061,900 trips
in 2000.
EVALUATION OF THE "STATUS QUO"
ALTERNATIVE TRANSPORTATION
SYSTEM PLAN-SATISFACTION OF
OBJECTIVES AND STANDARDS
The extent to which the "status quo" plan meets
the agreed-upon transportation system development and management objectives and standards for
the study area provides a measure of the extent to
which a course of action involving no further trans-

Table 206
DISTRIBUTION OF TOTAL INTERNAL PERSON TRIPS I N THE STUDY AREA AND THE
REGION BY TRIP PURPOSE: 1972 A N D YEAR 2000 "STATUS QUO" ALTERNATIVE PLAN

Internal Person Trips on an Average Weekday
Planned Increment

Existing 1972
Trip Purpose
Category

Total
Milwaukee County Portion
Home-Based Work . . . .
Home-Based Shopping.
Home-Based Other. . . .
Nonhome-Based . . . . .
School. . . . . . . . . . .

..

...
..
..

..

Total
Ozaukee County Portion
Home-Based Work . . . . . .
Home-Based Shopping. . . .
Home-Based Other. . . . . .
Nonhorne Based . . . . . . .
School. . . . . . . . . . . . .
Total

Percent
of Total

Number

Percent
Change

24.9
14.4
33.5
18.3
8.9

63,200
37,300
81,500
45,700
22,100

21.9
22.4
21.1
21.6
21.5

351,200
204,000
468,400
257,700
125,000

25 .O
14.5
33.3
18.3
89

1,156,500

100.0

249,800

21.6

1,406,300

100 .O

266,400
154,900
353,500
197,400
86,200

25.2
14.6
33.4
18.7
8.1

35,100
20,500
47,200
30,100
2,400

13.2
13.2
13.4
15.2
2.8

301,500
175,400
400,700
227,500
88,600

25.2
14.7
33.6
19.1
7.4

1,058,400

100.0

135,300

12.8

1.193,700

100.O

21,600
11,800
33,400
14,600
16,700

22.0
12.0
34.1
14.9
17.0

28,100
16,800
34,300
15,600
19,700

130.1
142.4
102.7
106.8
118.0

49,700
28,600
67,700
30,200
36,400

23.4
13.5
31.8
14.2
17.1

98,100

100.0

114,500

116.7

212,600

100.0

Number

Total Study Area
Home-Based Work . . . . . .
Home-Based Shopping. . . .
Home-Based Other. . . . . .
Nonhome-Based . . . . . . .
School. . . . . . . . . . . . .

Total 2000

288,000
166,700
386,900
212,000
102,900

Percent
of Total

Number

Source: SEWRPC.

II

1

portation system improvement of any kind can
meet the transportation needs of the area. The
transportation system development and management objectives adopted under the study, together
with the standards to be evaluated against those
objectives, are set forth in Chapter II of this report.
To determine the ability of the "status quo" alternative transportation system plan to meet the development objectives, this alternative was evaluated
against the standards supporting each development
objective. Some of these standards are, by nature,
comparative standards, and no desirable value can
be assigned to them. These standards can be applied
only through a comparison of the pertinent measures under alternative plans, and the alternative
plan with the highest or lowest measurement of the
standard, as the case may be, is deemed to best
meet the standard.

Effectiveness of the "Status Quo" Trans~ortation

tive formulated under the study identifies the need
for an integrated transportation system which,
through its location, capacity, and design, will
effectively serve the existing land use pattern of
northwestern Milwaukee County and southern
Ozaukee County and promote implementation of
the adopted regional land use plan. This objective
is supported by two specific standards, one relating
to maximum travel times between residential areas
of the study area and major land use activity centers of the Region, and the other to the overall
accessibility of residential areas of the study area
to all urban land use activities in the Region.

Table 207
DISTRIBUTION OF INTERNAL PERSON TRIPS IN THE STUDY AREA BY
MODE OF TRAVEL: 1972 AND YEAR 2000 "STATUS Q U O ALTERNATIVE PLAN
Internal Person Trips on an Average Weekday
1

Existing 1972
Mode of
Travel

........
.......
......
......

Total
Milwaukee County Portion
Auto Driver. . . . . . . .
Auto Passenger. . . . . .
Transit Passenger. . . .
School Passenger. . . . .

.

..
..
..
..

Total
Ozaukee County Portion
Auto Driver. . . . . . .
Auto Passenger. . . .
Transit Passenger.
.
School Passenger. .

...

. ...
.. ...
.....

Total

Total 2000

Percent
of Total

Number

Percent
Change

745,400
31 1,400
72,000
27,700

64.5
26.9
6.2
2.4

195,200
24,800
13,000
16,800

26.2
8 .O
18.1
60.6

940,600
336,200
185,000
44,500

66.9
23.9
6 .O
3.2

1.1 56,500

100.0

249,800

21.6

1,406,300

100.O

684,000
285,400
71,800
17,200

64.6
27 .O
6.8
1.6

116,000
- 2,400
13,100
3,800

17.0
0.8
18.2
22.1

800,000
287,800
84,900
21,000

67.0
24.1
7.1
1.8

1,058,400

100.0

135,300

12.8

1,193,700

100.0

61,400
26,000
200
10,500

62.6
26.5
13.2
10.7

79,200
22,400
- 100
13,000

129.0
86.2
- 50.0
123.8

140,600
48,400
100
23,500

66.1
22.8
0.1
1 1.O

98,100

100.O

114,500

116.7

212,600

100.0

Number

Total Study Area
Auto Driver. .
Auto Passenger.
Transit Passenger.
School Passenger.

Planned Increment

Number

Percent
of Total

Source: SEWRPC.

Accessibility to Major Land Use Activities: The
first standard under this objective specifies that the
transportation system should provide service, both
by public transit and by private automobile, such
that the maximum number of residents within the
urbanized portion of the study area are within
30 minutes travel time of 40 percent of the Milwaukee area's jobs; 35 minutes travel time of three
of the Region's major retail and service centers;
30 minutes travel time of one of the Region's
major medical centers, hospitals, and/or medical
clinics; 40 minutes travel time of one of the
Region's major parks and outdoor recreation areas;
40 minutes travel time of one of the Region's
technical or vocational schools, colleges, or universities; and 60 minutes travel time of the Region's
scheduled air transport facilities. These accessibility levels are considered essential to the support of the land uses within the urbanized portion
of the study area.

As indicated in Table 212 and shown on Map 196,
all parts of the urbanized portion of the study area
would meet all of these accessibility standards for
automobile travel under the "status quo" plan with
the exception of the northern part of the urbanized portion of Ozaukee County, which is not
accessible within 30 minutes by automobile of
40 percent of the jobs in the Milwaukee area. As
shown on Maps 197 through 202, and in Table 212,
these same standards are not met to the same
extent for public transit under the "status quo"
plan. None of the standards are met in the urbanized part of the Ozaukee County portion of the
study area, principally because no transit service is
accessible by walking in this part of the study area
under the "status quo" plan, and "Freeway Flyer"
primary transit service accessible via park-ride lots
is available only to the southern part of this portion of the study area. Nearly all of the Milwaukee
County portion of the study area under the "status

Table 208
DISTRIBUTION OF AVERAGE WEEKDAY INTERNAL TRANSIT TRIPS I N THE STUDY
AREA BY TRIP PURPOSE: 1972 A N D YEAR 2000 "STATUS QUO" ALTERNATIVE PLAN
1

Trip Purpose
Category

Number

Total Study Area
Home-Based Work . .
Home-Based Shopping.
Home-Based Other. . .
Nonhome-Based . . . .
School . . . . . . . . . .

. .. ..
..
..
..
..

..
..
..
..

Total
Milwaukee County Portion
Home-Based Work . . . .
Home-Based Shopping. .
Home-Based Other. . . .
Nonhome-Based . . . . .
School . . . . . . . . . . .

...
...
...
...

...

Total
Ozaukee County Portion
.
Home-Based Work
Home-Based Shopping.
Home-Based Other. . .
Nonhome-Based .
School. . . . . . . . . .

.. ....
....
....
.......
....

Total

Total 2000

Planned Increment

Existing 1972
Percent
of Total

Number

Percent
Change

Number

Percent
of Total

25,500
5,300
12,400
4,600
24,200

35.4
7.4
17.2
6.4
33.6

5,200
4,600
8,000
- 2,700
- 2,100

20.4
86.8
64.5
- 58.7
- 8.7

30,700
9,900
20,400
1,900
22.1 00

36.1
11.6
24 O
.
2.2
26 .O

72,000

100.0

13,000

18.1

85,000

100.0

25,400
5,300
12,300
4,600
24,200

35.4
7.4
17.1
6.4
33.7

5,200
4,600
8,100
- 2,700
- 2,100

20.5
86.8
65.9
- 58.7
- 8.7

30,600
9,900
20,400
1,900
22,100

36 O
.
11.7
24.0
2.2
.
26 O

71,800

100.O

13,100

18.2

84,900

100 .O

100

50 .O

---

100

100.0

--

100

--

-200

-50 O
.

---

100.0

- 100
---

- 100

---

- 100.0
--- 50.0

---

--

--

.

100

--

---100.O

Source: SEWRPC.

quo" plan is provided local transit service that is
accessible by walking, as well as Freeway Flyer
primary transit service that is accessible by driving
to park-ride lots. Transit accessibility standards for
medical facilities, major education centers, and
regional parks are generally met within that area
served by local transit in the Milwaukee County
portion of the study area. Transit accessibility
standards for jobs, major retail and service centers,
and a scheduled air transport facility are met under
the "status quo" plan only in small parts of the
Milwaukee County portion of the study area,
generally limited to the southeastern corner of the
study area.

Accessibility Support of Land Use Plan: The
a
s that
by the future
the relative accessibility
transportation system of northwestern Milwaukee
County and southern Ozaukee County be adjusted
to the land use plan for this area, providing areas in
which development is to be supported or induced
a higher relative accessibility than that provided to
areas to be protected from urban development. An
index of accessibility was computed which measured the ease with which each part of the study
area could reach land use activity within the study
area and the Region for both automobile and public

Table 209
DISTRIBUTION OF INTERNAL AUTOMOBILE PERSON TRIPS IN THE STUDY AREA
BY TRIP PURPOSE: 1972 AND YEAR 2000 "STATUS QUO" ALTERNATIVE PLAN
Planned Increment

Existing 1972
Trip Purpose
Category

Total
Milwaukee County Portion
Home-Based Work . . . .
Home-Based Shopping. .
Home-Based Other. . . .
Nonhome-Based . . . . .
School. . . . . . . . . . .

..
..

..
..
..

Total
Ozaukee County Portion
Home-Based Work . . . . . .
Home-Based Shopping. . . .
Home-Based Other. . . . . .
Nonhome-Based . . . . . . .
School. . . . . . . . . . . . .
Total

Percent
of Total

Percent
of Total

Number

Percent
Change

262,500
161,400
374,500
207,400
51,000

24.8
15.3
35.3
19.6
4.8

58,000
32,700
73,500
48,400
7,400

22.1
20.3
19.6
23.3
14.5

320,500
194,100
448,000
255,800
58,400

25.1
15.2
35.1
20 .O
4.6

1,056,800

100.0

220,000

20.8

1,276,800

100.0

24 1,000
149,600
341,200
192,800
44,800

24.9
15.4
35.2
19.9
4.6

29,900
1 5,900
39,100
32,800
700

12.4
10.6
11.5
17.0
1.6

270,900
165,500
380,300
225,600
45,500

24.9
15.2
35.0
20.7
4.2

969,400

100.0

118,400

12.2

1,087,800

100.0

21,500
11,800
33,300
14,600
6,200

24.6
13.5
38.1
16.7
7.1

28,100
16,800
34,400
15,600
6,700

130.7
142.4
103.3
106.8
108.1

49,600
28,600
67,7b0
30,200
1 2,900

26.3
15.1
35.8
16.0
6.8

87,400

100 .O

10 1,600

116.2

1 89,000

100.0

Number

Total Study Area
Home-Based Work . . . . . .
Home Based Shopping. . . .
Home-Based Other. . . . . .
Nonhorne-Based . . . . . . .
School. . . . . . . . . . . . .

Total 2000
Number

Source: SEWRPC.

transit travel under the "status quo" plan.2 As
shown on Map 203, the degree of accessibility provided by the arterial street and highway system
under the "status quo" plan would be higher in the
Milwaukee County portion of the study area than
in the Ozaukee County portion, as in 1978. The
areas of highest arterial highway accessibility in
the study area under this plan are located principally in the west-central and, to a much lesser
extent, east-central and southwestern sections of
the Milwaukee County portion of the study area.

The transit and highway accessibility indexes are
determined for each subarea o f the study area by
summing the products o f an inverse function o f the
travel time from the subarea, as appropriate by
automobile or public transit, to all other subareas

o f the Region, and o f the number of trip attractions in all those other subareas of the Region. The
number of trip attractions in a subarea of the
Region represents the intensity with which its land
use activity may be expected to be traveled to
from the residential areas o f the Region, as it measures the number o f trips which will end in an
area other than those ending at a traveler's residence. The number o f trip attractions in any area
has been found to be a function of an area's
amount and type o f employment and land use. The
inverse function o f travel time between subareas,
which results in giving more weight in the accessibility index to land use activity in those subareas
o f the Region which are quicker to travel to from
the subarea being considered, reflects the anticipated likelihood o f tripmaking within the Region
to occur at different lengths o f travel time, and
has been empirically calibrated in the trip distribution model o f the Commission's travel simulation models.

Table 210
DISTRIBUTION OF AUTOMOBILE DRIVER TRIPS I N THE STUDY AREA
BY TR lP PURPOSE: 1972 A N D YEAR 2000 "STATUS QUO" ALTERNATIVE PLAN
Internal Automobile Driver Trips o n an Average Weekday

T r i p Purpose
Category
Total Study Area
Home-Based Work . . .
Home-Based Shopping.
Home-Based Other. . .
Nonhome-Based . . . .
School. . . . . . . . . .

Percent
of Total

Number

....
....
....
....

....

Total
Milwaukee County Portion
Home-Based Work . . . . . . .
Home-Based Shopping. . . . .
Home-Based Other. . . . . . .
Nonhome-Based . . . . . . . .
School. . . . . . . . . . . . . .
Total
Ozaukee County Portion
Home-Based Work . . . . . . .
Home-Based Shopping.
Home-Based Other. . . . . . .
Nonhome-Based . . . . . . . .
School. . . . . . . . . . . . . .

....

Total

Total 2000

Planned Increment

Existing 1972

Percent
Change

Number

Percent
of Total

Number

225,600
109,400
246,300
148,200
15,900

30.3
14.7
33.O
19.9
2.1

55,800
27,300
60,000
48,500
3,600

24.7
25 .O
24.4
32.7
22.6

281,400
1 36,700
306,300
196,700
19,500

29.9
14.5
32.6
20.9
2.1

745,400

100.0

195,200

26.2

940,600

100.0

206,300
101.100
224,200
138,200
14,200

30.1
14.8
32.8
20.2
2.1

30,400
14,200
34,700
35,400
1,300

14.7
14.0
15.5
25.6
9.2

236,700
1 1 5,300
258,900
173,600
1 5,500

29.6
14.4
32.3
21.7
2.O

684,000

100.0

116,000

17.0

800,000

100.O

19,300
8,300
22,100
10,000
1,700

31.4
13.5
36 .O
16.3
2.8

25,400
13,100
25,300
13,100
2,300

131.6
157.8
114.5
131 .O
135.3

44,700
21,400
47,400
23,100
4,000

31 .8
15.2
33.7
16.4
2.9

61,400

100.O

79,200

1 29.0

140,600

100.O

Source: SEWRPC.

Table 21 1
DISTRIBUTION OF TOTAL VEHICLE TRIPS I N THE STUDY AREA BY
VEHICLE CLASS: 1972 A N D YEAR 2000 "STATUS QUO" ALTERNATIVE PLAN

Vehicle Trips Generated o n an Average Weekday
Existing 1972
Vehicle
Class
Automobile
Internal .
External.
Other . .

Number

....

....
....

Subtotal
Truck
Internal .
External.
Other . .

....

....
....

Subtotal
Total

Source: SEWRPC.

Total 2000

Planned Increment

Percent
of Total

Number

Percent
Change

Number

Percent
of Total

745,400
7,200
6,900

87.O
0.9
0.8

1 95,200
200
- 200

26.2
2.8
- 2.9

940,600
7,400
6,700

88.6
0.7
0.6

759,500

88.7

195,200

25.7

954,700

89.9

94,600
1,200
1,400

11.0
0.1
0.2

9,300
500
200

9.8
41.7
14.3

1 03,900
1,700
1,600

9.8
0.2
0.1

97,200

11.3

1 0,000

10.3

107,200

10.1

856,700

100.0

205,200

24.O

1,061,900

100.0

Table 212
ACCESSIBILITY OF THE POPULATION OF THE URBANIZED PORTION OF THE STUDY
AREA TO EMPLOYMENT AND SELECTED MAJOR LAND USE AND AC'TIVITY CENTERS BY
AUTOMOBILE AND PUBLIC TRANSIT: YEAR 2000 "STATUS Q U O ALTERNATIVE PLAN

30 Minutes Travel Time of 40 Percent
of Milwaukee Area Jobs . . . . . . .

1978

2000

1978

2000

......

464,887

474,400

--

18,600

Percent of Urbanized Area Population.
Percent of Urbanized Area Population
Within Total Public Transit Service
Area (total of 459,000 people in
1978 and 460.1 33 people in 2000). .

....

95.0

91 .O

--

3.6

....

--

--

--

4.0

35 Minutes Travel Time of Three or More
Major Retail and Service Centers . . . .

....

489,316

521,300

101.029

217,300

Percent of Urbanized Area Population. . . . .
Percent of Urbanized Area Population
Within Public Transit Service Area
(total of 459,000 people in 1978
and 460.1 33 people in 2000) . . . . . . . . .

100.0

100.0

20.6

41.7

--

--

22.0

47.2

489,316

521,300

375,218

371,200

30 Minutes Travel Time of a Major Medical
Center, Hospital, or Medical Clinic . . . .

100.0

100.0

76.7

71.2

....

--

--

81.5

80.7

.....

489,316

521,300

260,003

369,700

....

100.0

100.0

53.1

70.9

....

--

--

56.6

80.3

.....

489,316

521,300

387,220

41 1,300

....

100.0

100.0

79.1

78.9

....

--

--

84.2

89.4

.......

489,316

521,300

63,040

59,200

....

100.0

100.0

12.9

11.4

....

--

--

13.7

12.9

40 Minutes Travel Time of a Major Park
or Outdoor Recreation Area. . . . . .

Percent of Urbanized Area Population.
Percent of Urbanized Area Population
Within Public Transit Service Area
(total of 459,000 people in 1978
and 460,133 people in 2000) . . . . .
40 Minutes Travel Time of an
Accredited University, College, or
County Technical/Vocational School

Percent of Urbanized Area Population.
Percent of Urbanized Area Population
Within Public Transit Service Area
(total of 459,000 people in 1978
and 460.1 33 people in 2000) . . . . .
60 Minutes Travel Time of a
Scheduled Air Transport Facility.

Percent of Urbanized Area Population.
Percent of Urbanized Area Population
Within Public Transit Service Area
(total of 459,000 people in 1978
and 460.1 33 people in 2000) . . . . .
Source: SEWRPC.

...

....

Percent of Urbanized Area Population.
Percent of Urbanized Area Population
Within Public Transit Service Area
(total of 459,000 people in 1978
and 460.1 33 people in 2000) . . . . .

610

By Public Transit

By Automobile

Population of Urbanized
Portion of Study Area Within:

Map 196

Map 197

ACCESSIBILITY WITHIN THE STUDY AREA TO
MILWAUKEE AREA JOBS WITHIN 30 MINUTES
TRAVEL TIME BY AUTOMOBILE: YEAR 2000
"STATUS Q U O ALTERNATIVE PLAN

ACCESSIBILITY WITHIN THE STUDY AREA TO
MILWAUKEE AREA JOBS WITHIN 30 MINUTES
TRAVEL TIME BY PUBLIC TRANSIT: YEAR 2000
"STATUS Q U O ALTERNATIVE PLAN

This map shows those areas of the urbanized Portion of the northwest side study area which would meet the highway accessibility
standard for employment-that is, those areas which are within
30 minutes travel time by highway of at least 40 percent of the
employment opportunities in the Milwaukee urbanized area. Only
the northern part of the urbanized portion of Ozaukee County
would not be accessible within 30 minutes by automobile of 40 percent of the jobs in the Milwaukee area under the "status quo" plan.
A tmal of 474,400 people, or 91 percent of the population of the
urbanized portion of the study area, would reside within areas
meeting this standard in the year 2000.

Source: SEWRPC.

As shown on this map, only a small portion of the extreme routheastern part of the study area would !x within 30 minutes travel
time by public transit of 40 percent of the Milwaukee urbanized
area's total employment opportunities under the "status quo" plan.
A total of 18,600 people. or about 4 percent of the population of
the urbanized portion of the study area and of the population
within the public transit service area, would reside in areas meeting
this standard.

Sourfa: SEWRPC

Map 198

Map 199

ACCESSIBILITY WITHIN THE STUDY AREA
TO REGIONAL RETAIL AND SERVICE
CENTERS WITHIN 35 MINUTES TRAVEL
TIME BY PUBLIC TRANSIT: YEAR 2000
"STATUS QUO" ALTERNATIVE PLAN

ACCESSIBILITY WITHIN THE STUDY AREA
TO REGIONAL MEDICAL FACILITIES WITHIN
30 MINUTES TRAVEL TIME BY PUBLIC TRANSIT
YEAR 2000 "STATUS Q U O ALTERNATIVEPLAN

As shown on this map, those areas of the urbanized portion of the
northwest side study area which would meet the transit accessibility
standard for major retail and service centers under the "status quo"
plan-that is, those areas which would be within 35 minutes travel
time of three or more major retail service centers-would be located
in large part in the southern half of the Milwaukee County portion
of the study area, but would be concentrated in the southeastern
portion of the Milwaukee County portion of the study area. A total
of 217,300 people, or about 42 percent of the population of the
urbanized area and about 47 percent of the population within the
public transit service area, would reside in areas meeting this standard in the year 2000 under this plan.

Source: SEWRPC.

As shown on this map, under the "status quo" plan the southern
one.half of the Milwaukee County portion of the study area would
meet the transit accessibility standard for regional medical facilities-that is. that such facilities be within 30 minutes trawl time by
public transit. A total of 371,200 people. or about 71 percent of the
urbanized area population and about 81 percent of the population
of the public transit service area, would reside in areas meeting this
standard in the year 2000 under this plan.

Source: SEWRPC.

Map 200

Map 201

ACCESSIBILITY WITHIN THE STUDY AREA
TO REGIONAL PARK AND RECREATIONAL
FACILITIES WITHIN 40 MINUTES TRAVEL
TIME BY PUBLIC TRANSIT: YEAR 2000
"STATUS QUO" ALTERNATIVE PLAN

ACCESSIBILITY WITHIN THE STUDY AREA
TO REGIONAL EDUCATIONAL CENTERS WITHIN
40 MINUTES TRAVEL TIME BY PUBLIC TRANSIT
YEAR 2000 "STATUS QUO" ALTERNATIVE PLAN

As shown on this map, a large portion of the Milwaukee County
portion of the northwest side studv area wouid meet the transit
accessibility standard for regional park and recreational facilities
under the "status quo" plan-that is, wouid be within 40 mioutes
trawl time by transit of such facilities. A total of 369,700 people,
or about 71 percent of the urbanized area population and about
80 percent of the transit service area population, would reside
within areas meeting this standard in the year 2000 under this plan.

As shown on this map, an extensive portion of the Milwaukee
County portion of the northwest side study area would meet the
transit acceosibility standard for regional educational centers-that
is, would be within 40 minutes travel time of such centers by public
tranrit-under the "status quo" plan. A total of 411,300 people, or
about 79 percent of the urbanized area populationand about 89 percent of the public transit service area population. would reside in
areas meeting this standard in the year 2000 under this plan.

Source: SEWRPC.

Source: SEWRPC.

Map 202

Map 203

ACCESSIBILITY WITHIN THE STUDY AREA
TO GENERAL MITCHELL FIELD WITHIN
60 MINUTES TRAVEL TIME BY PUBLIC TRANSIT
YEAR 2000 "STATUS QUO" ALTERNATIVE PLAN

ARTERIAL HIGHWAY ACCESSIBILITY TO
LAND USE ACTIVITIES WITHIN THE STUDY AREA
YEAR 2000 "STATUS Q U O ALTERNATIVE PLAN

As shown on thir map, only the extreme southeastern portion of
the Milwaukee County portion of the northwest side study area
would meet the transit accessibility standard for travel to General
Mitchell Field-that is, would be within 60 minutes travel time by
public transit of General Mitchell Field-under the "status quo"
plan. A total of 59.200 people. or about 11 Dercent of the urbanized area population and about 13 percent of the population within
the public transit service area. would reside in arear meeting this
standard in the year 2000 under this plan.

As shown on this map, in the year 2000 under the "status quo"
alternative plan, the arterial street and highway system within the
northwest side study area would provide a greater degree of accessibility in the more highly developed Milwaukee County portion of
the study area than in the largely rural Ozaukee County portion of
the study area. The areas of greatest arteriel highway accessibility in
the study area under thir plan would be located in the westcentral,
southwest, and eastcentral portions of the Milwaukee County
portion of the study area. Accessibility levels by arterial highway
would decline to the north as the study area becomes less urban.
and alsn would decline to the southeast.

Source: SEWRPC.

Source: SEWRPC.
"'.,

As shown on Map 204, the areas of highest public
transit accessibility under this plan are located in
the southeastern portion of the Milwaukee County
portion of the study area. This level of accessibility
would generally decrease in all directions with distance from the Milwaukee central business district.

PUBLIC TRANSIT ACCESSIBILITY TO LAND USE
ACTIVITIES WITHIN THE STUDY AREA: YEAR
2000 "STATUS Q U O ALTERNATIVE PLAN

Generally, the standard requiring that the accessibility provided by the transportation system he
adjusted to the land use plan for the area would be
met in the Milwaukee County portion of the study
area, but not in the Ozaukee County portion of the
study area. The highdensity development within
the Milwaukee County portion of the study area as
recommended in the adopted land use plan would
be located in areas which would be afforded the
highest arterial street and highway accessibility
level under the "status quo" plan. The only significant exceptions are the extreme southeastern
comer of the study area, which is recommended
for highdensity development but is provided only
the third highest arterial highway accessibility level
in the study area, and the southwestern comer of
the study area, which is provided the highest level
of arterial accessibility but is recommended only
for mediumdensity development. The southeastern corner of the Milwaukee County portion
of the study area is, however, provided the highest
level of transit accessibility in the study area. Some
transit accessibility, although decreasing with distance from the Milwaukee central business district,
would generally be supplied to all parts of the
Milwaukee County portion of the study area,
including, importantly, all those areas recommended for medium- and lowdensity development. The only exception is the northwestern
corner of the Milwaukee County portion of the
study area, part of which is recommended for
high-density development and includes the Northridge Shopping Center and part of the Granville
regional industrial center.
Within the Ozaukee County portion of the study
area, mediumdensity development is recommended under the plan generally in and around the
Villages of Thienmille, Grafton, and Saukville, and
the City of Cedarburg, as well as between the
Village of Thiensville and the Milwaukee/Ozaukee
County lime in the City of Mequon. Low- and
suburbandensity development is recommended
principally in the eastern half of the City of
Mequon. The level of arterial highway accessibility
in the Ozaukee County portion of the study area
is not strongly related to planned development
densities under the "status quo" plan, as it varies

As shown on this map, the areas within the northwest side study
area that would be afforded the greatest accessibility by the public
transit system under the "status quo" alternative plan would be
located in the more intensively developed portions of the study area
which would have closer spacing of public transit router. Levels of
transit accessibility would decrease in concentric rings outward from
the most densely populated areas of the Milwaukee County portion
of the study area under this plan.

Source: SEWRPC.

only in that it decreases with distance from the
Milwaukee/Ozaukee County line. As a result, the
mediumdensity development recommended in the
Ozaukee County portion of the study area would
be provided with a much lower accessibility than
mediumdensity development in the Milwaukee
County portion. Furthermore, areas around the
recommended medium-density development in
Ozaukee County which are recommended for only
scattered low- or suburbandensity development or
for protection from development would be generally provided the same level of accessibility as the
mediumdensity development by the "status quo"
transportation system.
Summary and Conclusions: The first transportation system management and development objective formulated under the study sets forth the need
for a transportation system which will serve the
existing and anticipated future land uses of the
study area, and promote the implementation of the
adopted regional land use plan for the study area.
The public transit element of this "status quo"
plan is deficient in the attainment of this objective,
principally with respect to the accessibility that it
would provide to major land use activities. Only in
small parts of the urbanized portion of the study
area would the "status quo" public transit system
supply the suggested accessibility to jobs, major
retail and service centers, and a scheduled air transport facility.
Another deficiency identified in the transportation
system of the "status quo" plan is that the relative
accessibility provided by the plan would not
always conform with the relative intensity of
development recommended for the study area
under the adopted regional land use plan. The
southeastern portion of the study area, which
currently is, and is recommended to continue
to remain, in highdensity development, would be
provided with a lower level of overall accessibility
by the automobile than would other areas recommended for high-density development. The accessibility level in this area would be about equal to
those levels currently provided to outlying portions
of Milwaukee County recommended for mediumor low-density development. In the northwestern
portion of Milwaukee County, little or no public
transit accessibility would be provided to areas
recommended for high- and mediumdensity development, including the regional shopping center and
industrial center in that part of the study area. In
the Ozaukee County portion of the study area,
recommended mediumdensity development would

generally be provided the same level of highway
accessibility as that provided to adjacent areas to
be protected from development under the "status
quo" plan.
Effectiveness of the "Status Quo"
Transportation System Plan in Providing
a ~rans~ortation-svstem
Which is Economical
and Efficient, and which Satisfies All Other
Objectives at the Lowest Possible Cost
he second transportation development objective
formulated under the study identifies the need for
a transportation system which is economical and
efficient, satisfying all other objectives at the
lowest possible cost. This objective is supported by
four standards. The first requires that total transportation system operating and capital costs be
minimized. The second specifies that the direct
benefits of transportation improvements should
exceed the direct costs. The third proposes that
full utilization of existing transportation facilities
be made through low- and noncapital-intensive
actions before capital-intensive measures are proposed as transportation alternatives. This standard
is met because of the manner in which alternative
plans are to be considered in this study. That is,
prior to considering any arterial-street irnprovement or expansion as a solution to anticipated
transportation problems, a plan will first be prepared using traffic management and public transit
actions to the greatest extent possible in an attempt
to resolve those problems. The fourth standard
specifies that energy use in the operation of the
transportation system should be minimized.
System Operating and Capital Costs: The first standard indicates that the sum of the transportation
system operating and capital investment costs
should be minimized. The estimated costs of implementing the "status quo" transportation system
plan are shown in Tables 213 and 214. These estimates were prepared by applying unit improvement costs t o the estimated mileage of proposed
facility improvements, including the cost of
acquiring rights-of-way and constructing arterial
street and highway facilities programmed for completion in 1980; by applying unit improvement
costs to the estimated mileage of new collector and
minor land access streets; and by preparing special
estimates of the cost of constructing or purchasing,
as appropriate, transit facilities or transit vehicles,
also as programmed for 1980. In addition, the costs
of operating and maintaining the existing and proposed arterial street and highway system, the collector and land access street system, and the transit

I

I
I

I

I

Table 213
TRANSPORTATION SYSTEM CAPITAL, OPERA'TION, AND MAINTENANCE COSTS, AND USER COSTS I N
THE STUDY AREA OVER THE PERIOD 1980 TO 2000:YEAR 2000 "STATUS QUO" ALTERNATIVE PLAN

Cumulative Cost:
1980 t o 2000

Cost Element
System Element Costs
Arterial Streets and Highways
Construction for Improvement
and Expansion . . . . . . . .
Construction for preservationa
Operation and Maintenance. .

.....
.....

.....

Subtotal
Nonarterial Streets
Construction for Expansion. .
Construction for preservationa
b
Operation and Maintenance .

$

.....

$

244,195,000

$

156,354,000
79,928,000
191,416,000

.....
.....

Subtotal

23,512,000
84,363,000
136,320,000

$

427,698,000

$

79,500,000
403,680,000

Subtotal

$

483,180,000

Total Systems Element Costs

$ 1.155,073,000

d
User Costs
Arterial Streets and Highways
Time . . . . . . . . . . . . . . . . . . . .
Out-of-pocket . . . . . . . . . . . . . . .
Accident. . . . . . . . . . . . . . . . . .

$23,626,987,000
12,536,035,000
1.620.245.000

Public Transit
Equipment . . . . . . . . . .
Operation and ~aintenance'

......
......

Subtotal
Public Transit
Time. . . .
Accident. .

$37,783,267,000

................

................

a ~ o s t sof construction for preservation include the cost of all
projects required to maintain the structural adequacy and serviceability of the existing system without significantly increasing the
capacity of that system. Generally, these are projects classified as
resurfacing and reconstruction for the same capacity.
bunit operation and maintenance cost data for collector and minor
land access streets were developed from information provided by
the local units o f government in the Region.
' u n i t operation and maintenance cost data for public transit facilities were developed from information provided by local transit
agencies in the Region.
d ~ s e rcosts include the value o f time spent in travel; the cost of
accidents; and, in the case of auto and truck users, the out-ofpocket costs of vehicle operation and parking, including depreciation and that portion of insurance costs not represented in accident costs. Vehicle operating costs were developed on the basis of
motor fuel used at $1.90 per gallon as a function o f vehicle and
facility types used, plus a cost of 11.8 cents per mile in 1980
dollars. Heavyduty truck operating costs were developed to
include estimates of the cost of fuel used plus 24.4 to 31.7 cents
per mile, a function of vehicle speed. The value of time spent in
automobile and public transit travel was estimated at $8.45 per
hour, the average manufacturing hourly wage in the Region in
1980; the value of time spent in medium- pnd heavyduty truck
operations was estimated at $12.68 per hour, or the average hourly
truck driver wage in the Region in 1980. Although transit fares are
an out-of9ocket cost to the transit user, in an economic analysis,
such fares represent revenue to offset transit operating and maintenance costs. Therefore, transit fares are not included as a transit
user cost since inclusion would represent a double accounting o f
such dollars.

$ 1,600,177,000
13,400,000

Subtotal

$ 1,613,577,000

Total User Costs

$39,396,844,000

Total Cost

$40,551.91 7,000

Source: SEWRPC.

system were estimated. These operating costs
include not only the costs to public implementing
agencies having responsibilities for operating and
maintaining the transportation system, but also the
operating cost to system users in terms of time
costs, vehicle operating costs, and accident costs.
All cost estimates are in constant 1980 dollars.

million represents capital costs and $731.4 million
represents operation and maintenance costs, of
which user costs would represent about $34.4 billion. Under this plan, the equipment, operation,
and maintenance costs of the public transit system
would approximate $483.2 million over this period.

The total cost estimates for the "status quo" transportation system plan alternative are shown in
Table 213. The estimated total cost of the "status
quo" alternative over the time period 1980 to
2000 is $40.6 billion. Of this total, about $423.7

In the year 2000 the total operating subsidy on
the public transit system within the study area
would be about $6,786,000, expressed in 1980
dollars, or about $0.20 per passenger. This compares with a total operating subsidy of about
$10,727,000, or about $0.44 per passenger, in

Table 214
TRANSPORTATION SYSTEM CAPITAL COSTS I N THE STUDY AREA OVER THE
PERIOD 1980 TO 2000: YEAR 2000 "STATUS Q U O ALTERNATIVE PLAN

Transportation System
Improvement
Arterial Street and Highway System
~i~ht-of-waya
Freeways
Surface Arterials

...............
...........

--

$

b~onstructioncosts, which include engineering and utility relocation costs, reflect the capital cost experiences of highway agencies
within southeastern Wisconsin.

220,000

$

Total

a~ight-of-waycosts include the cost to acquire the land and any
residential and nonresidential structures necessary to provide
a right-of-way capable of accommodating the required improvement cross-section, as well as the costs associated with relocation
and assistance payments.

Cumulative Cost:
1980 to 2000

220,000

b

Construction
Freeways
Surface Arterials

...............
...........

Subtotal

' u n i t improvement cost data for collector and minor land access
street construction were developed from information provided by
the local units of government in southeastern Wisconsin and the
Wisconsin Department of Transportation. These costs were applied
t o mileage estimates for land t o be developed under the adopted
land use plan by applying an appropriate factor representing the
proportion of land normally developed for streets and highways
in urban areas under good subdivision design practices. The costs
of initial collector and minor street construction were assumed to
be borne by the developers of the land, and do not, therefore,
represent a cost to the general public. The subsequent resurfacing
and maintenance of such facilities, however, would be public costs.

--

$

23,292,000
$ 23,292,000

~ o n a r t e r i a l s.~.

...........

Total

156,354,000
$179,646,000

d
Resurfacing
Arterials
Nonarterials

................
..............

$ 84,363,000
79,928,000

Total

$164,291,000

Total for Street and
Highway System

$344.157,000
-

Public Transit System
Right-of-way Acquisition
Construction
Operating Equipment

.......
..............
.........

Total for Public
Transit System
Total for Transportation System

$

-79,500,000

d~esurfacingof all streets and highways not planned for construction or expansion was assumed during the plan implementation
period, as well as the additional resurfacing of a proportion of all
arterial facilities a second time to achieve adequate pavement life
over the 20-year plan design period. The costbf resurfacing collector and minor streets during the plan implementation period was
calculated on the basis of unit cost data for each cross-section
type, and the amount of such mileage to be preserved.

$ 79,500,000

$423,657,000

1980. In Table 214, arterial street and highway
system right-of-way, construction, and resurfacing
capital costs are delineated for the study area, as
are the public transit system capital costs which
would be incurred under this plan. Under the
"status quo" plan, arterial street and highway
system right-of-way costs would total $220,000,
construction costs would total about $179.6 million, and resurfacing costs would total about
$164.3 million. There would be no right-of-way
acquisition or construction costs on the public
transit system under this plan, but equipment costs
would be $79.5 million.

Source: SEWRPC.

Direct BenefitIDirect Cost Ratio: The second standard under this objective specifies that the direct
benefits derived from transportation system
improvements should exceed the direct costs of
such improvements. By applying this standard, the
worth of those alternatives that include transportation system improvements can be analyzed
through comparison with the "status quo" alternative plan. However, it should be noted that the
entire evaluation of the "status quo" plan-that is,
how well that plan attains all of the study objectives and standards-is a comparison of its benefits
to its costs more broadly defined, and of its bene-

I

1

fits and costs t o those of other plans. The benefitcost ratio considered in this standard compares
only some of those benefits and costs-specifically,
those which are direct and can be measured or
estimated in monetary terms. As a result, this ratio
must be recognized as constituting only a comparative measure of partial, and not overall, worth of
transportation system plans.
The direct benefits derived from transportation
system improvements have been assumed to
include reductions in the travel time cost, vehicle
operation costs, and costs of accidents that are
achieved through improvements to the transportation system. The direct costs of such improvements
are the capital investments required to provide the
improvements, and the cost to the public agencies
of operating and maintaining the physical facilities
and transportation services. In preparing the
benefit-cost analysis, it should be noted that the
benefits and costs were calculated as accruing from
1980 to 2025 in order to bring the salvage value
of each staged facility recommended in the plans
to zero.
Since there would be no improvements to the
transportation system under the "status quo" plan,
there would be no benefits accrued over the plan
design period. Table 213 presents the total costs
of the "status quo" plan. As there are no benefits
under this plan, the cost-benefit ratio is equivalent
to zero. However, because it is a benchmark alternative, the "status quo" plan was used as a basis
for developing incremental benefit-cost ratios for
those transportation system alternative plans for
the study area which propose system improvement
and/or expansion.
Energy Use: The fourth standard under this objective specifies that the amount of energy utilized
in operating the transportation system, particularly
petroleum-based motor fuels, should be minimized.
Table 215 shows the amount of motor fuel estimated to be consumed on the arterial street and
highway system and public transit system of the
study area in the year 2000 under the "status
quo" plan. The indicated motor fuel consumption
reflects the anticipated use of automobiles and
motor buses in passenger travel and trucks in
freight traffic. As indicated in the table, total
annual motor fuel consumption on the arterial
street system of the Region would approximate
162.3 million gallons of gasoline or diesel fuel in
the year 2000 under the "status quo" plan.

Table 215
MOTOR FUEL CONSUMPTION IN THE STUDY AREA
YEAR 2000 "STATUS QUO" ALTERNATIVE PLAN

Transportation
System

Gallons of
Annual Motor Fuel
Consumption

Arterial Street and ~ i g h w a v ~
Gasoline . . . . . . . . . . . . .
Diesel. . . . . . . . . . . . . . .

150,357,200
9,221,700

Subtotal
Transit (diesel)
Total

159,578,900
2,699,000
162,277,900

alncludes consumption on nonarterial streets.
Source: SEWRPC.

Summary and Conclusions: Without the testing
results of other alternative plans, no conclusion can
be made as to whether or not the transportation
system as set forth under the "status quo" plan is
the most economical and efficient, satisfying all
other objectives at the lowest possible cost and
with minimal energy use. The "status quo" alternative is designed, however, to be the least-cost alternative, and, as such, costs and benefits incurred
under this plan will be compared to similar costs
and benefits incurred under each of the other
alternative plans. The total cost of implementing
the "status quo" plan would be about $40.6 billion, of which about $423.7 million would be
capital costs and about $731.4 million would be
operation and maintenance costs. The total operating subsidy in the year 2000 in the study area
under this plan would amount to approximately
$0.20 per passenger in the year 2000,as compared
with about $0.44 per passenger in 1980.The total
annual motor fuel consumption by automobiles
and trucks and by public transit would be about
162.3 million gallons of gasoline or diesel fuel in
the year 2000 under this plan.
Effectiveness of the "Status Quo"

The third transportation system development and
management objective formulated under the study
specifies the need for the achievement of a flexible,

Map 205

balanced transportation system which provides the
appropriate types of transportation needed by all
residents of the northwestern portion of Milwaukee County and southern Ozaukee County at
an adequate level of service. This objective is supported by 13 standards, all but the f i s t of which
are related to public transit service.

PARTS OF THE STUDY AREA NOT
MEETING SUGGESTED ARTERIAL STREET
SPACING STANDARDS: YEAR 2000
"STATUS Q U O ALTERNATIVE PLAN

Arterial Street Spacing: The f i s t standard under
this third objective suggests that arterial streets and
highways in the s t u d i i e a be provided at intervals
of no more than one-half mile in each direction in
urban highdensity areas, at intervals of no more
than one mile in each direction in urban mediumdensity areas, and at intervals of no more than two
miles in urban low- and suburban-density areas,
and in rural areas.
LEGEND

As shown on Map 205, under the "status quo"
transportation system plan, most portions of the
study area would meet this arterial street spacing
standard in the year 2000. Under this plan, about
345,200 people, or about 65 percent of the total
population of the study area, would reside within
the area meeting this standard. In 1978, 362,200
people, or about 73 percent of the total population
of the study area, resided in those parts of the
study area which met this standard. Urban hiihdensity areas of the study area not' meeting this
standard, principally because of one-mile-wide
spacing of north-south arterials under this plan, are
the west-central, central, and east-central parts of
the Milwaukee County portion of the study area.
There are also two parts of the Ozaukee County
portion of the study area which do not meet this
standard under the "status quo" plan, one in the
northeastern portion of the City of Mequon, and
the other in a larger area between and west of
the Town of Grafton and the Town of Saukville.
Primary and Secondary Public Transit Senrice Provision: The second standard under this obiective
specifies that primary and secondary public transit
routes in the study area should connect and serve
areas of concentrated land use activities, including
major retail and service centers; major industrial
centers; major medical centers, hospitals, and/or
medical clinics; major parks and outdoor recreational areas; major educational institutions, including accredited universities, colleges, and county
technical or vocational schools; scheduled air transport facilities; and highdensity residential areas.
As summarized earlier in this chapter, primary
transit service within the study area would be provided by four motor bus routes operating in mixed
traffic on freeways, designed to transport people
nonstop between outlying suburban park-ride lots
and the Milwaukee central business district, as
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Under the "status quo" plan, most of the northwest side study area
would meet the arterial street rpacing standard-that is, that arterial
streets and highways be provided at intervals of no more than onehalf mile in each direction in urban highdensity arear, at intervels
of no more than one mile in each direction in urban mediumdensity
areas, and at intervals of no more than two miles in each direction
in urban lowdensity areas, wburban density arear, and rural arear.
Those highdensity areas in the Milwaukee County portion of the
study area which would not meet this standard in the year 2000
under the "status quo" plan would be concentrated in the central
and northcentral portions of the Milwaukee County portion of the
study area. Mediumdensity urban areas not meeting this arterial
street rpacing standard would be located in and around the Villages
of Grafton and Thiensville and the City of Cedarburg, and as well as
in and around the City of Saukville. Lowdensity urban, suburban,
or rural density arear would be located in the eastern portions of the
City of Mequon, as well as in the Town of Saukville.
Source: SEWRPC.

Table 216
FACILI'I'IES AND/OR POPULA'TION SERVED BY PRIMARY OR SECONDARY PUBLIC
TRANSIT I N THE STUDY AREA: YEAR 2000 "STATUS QUO" ALTERNATIVE PLAN
Served by Secondary or Primary Service
(within walking distance)

2000

1978
Land Use or
Activity Center Type

Number
Served

Major Retail and Service . . . . . . . . . . . . .
Major Industrial. . . . . . . . . . . . . . . . . .
Major Medical . . . . . . . . . . . . . . . . . . .
Major Recreational . . . . . . . . . . . . . . . .
Major Educational . . . . . . . . . . . . . . . .

2
4
7
1
2

Total
Number

3
6
12
5
3

Number
Served

....

11
5
4

3
Population

--

--

3
7

2
4
7
1

Population
High-Density Residential Development.

Total
Number

--

95,400

Served by Secondary or Primary (drive) Service

2000

1978
High-Density Residential Development.

....

--

--

184,200

--

Source: SEWRPC.

shown on Map 206. Secondary service would be
provided by a single express route in the southeastern comer of the study area.3 In order to be
considered served by primary or secondary transit,
major centers and areas other than highdensity
residential areas must be within walking distance
of a park-ride lot or a stop on an express route, or
a primary transit collectordistributor route extension on a standard arterial street.

As shown in Table 216 and on Map 207, one of
three major shopping centers in the study area,
three of seven major industrial areas, four of
11 major medical centers or hospitals, four of five
major parks or outdoor recreational areas, and one
of four universities, accredited four-year colleges,
or county-operated technical or vocational schools
will not be served by primary or secondary transit
service under the "status quo" plan.

or the purposes of this report, secondary public
transit service is defined as express bus service over
reserved lanes of arterial streets or in mhed traffic
over such streets. Stops are generally located only
at intersecting transit routes and major traffic generators. The operating speeds provided, and the
length of the trips served, are usually lower and
shorter, respectively, than those characteristic of
primary transit service, but are higher and lower,
respectively, than those characteristic of tertiary,
or local, transit service. I t should be noted that
transit service may be provided over all or parts
of a route, with the remainder of the route being
operated in primary or tertiary service.

Maps 208 and 209 show those portions of the
study area planned for highdensity residential
development in the year 2000 which would be
served by primary or secondary transit service
under the "status quo" plan. Map 208 shows
those highdensity residential areas within walking
distance of primary or secondary transit service
and Map 209 shows those highdensity residential
areas within three miles driving distance of a primary transit park-ride lot. Under the "status quo"
plan, much of the planned highdensity residential
development of the study area, about 212,200
people, or about 66 percent, is not within walking
distance of primary or secondary transit. Some of
the planned highdensity residential development
in the study area is not even within three miles of
a primary transit park-ride lot or walking distance

Map 206
PRIMARY AND SECONDARY TRANSIT
ROUTES AND SERVICE AREAS
IN THE STUDY AREA: YEAR 2000
"STATUS Q U O ALTERNATIVE PLAN

Under the "status quo" plan for the year MOO, primary public
transit service within the northwest side study area would be
provided by four motor bus routes operating in mixed traffic on
s. These four routes would provide service identlcal to the
primary transit service provided in 1980 within the study area.
Secondary, or express, public transit service within the study area
would be limited to a single route. This service also would be
identical to the secondary transit service provided in 1980 within
the northwest side study area.

Source: SEWRPC.

Map 207

MAJOR LAND USE CENTERS AND
AREAS WITHIN THE STUDY AREA
NOT SERVED BY PRIMARY OR
SECONDARY PUBLIC TRANSIT
YEAR 2000 "STATUS Q U O
ALTERNATIVE PLAN
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In order'to be considered served by primary or secondary transit,
a major center or area other than highdensity residential areas must
be within walking distance of a park-ride lot, a stop on an express
route. or a primary transit co11ectordistributor route extension on
a standard arterial street. As shown on this map, one of three major
shopping centers in the study area, three of seven major industrial
areas, four of 11 major medical centers or hospitals, four Of five
major parks or outdoor recreational areas. and one of four univer.
sities, accredited fouryear colleges, or county-perated technical or
vocational schools would not be served by primary or secondary
transit service under the "status quo" plan.

Map 208

Map 209

AREAS OF HIGH-DENSITY RESIDENTIAL
DEVELOPMENT WITHIN THE STUDY AREA
SERVED BY PRIMARY OR SECONDARY PUBLIC
TRANSIT (WALK ACCESS): YEAR 2000
"STATUS Q U O ALTERNATIVE PLAN

AREAS OF HIGH-DENSITY RESIDENTIAL
DEVELOPMENT IN THE STUDY AREA SERVED
BY PRIMARY OR SECONDARY PUBLIC TRANSIT
(WALK AND DRIVE OR FEEDER BUS ACCESS)
YEAR 20M)"STATUS O U O ALTERNATIVE PLAN

This map shows those highdensity residential areas within the
northwest side study area in the year 2000 which would be within
walking distance of a primary or secondary transit service route
under the "status quo" plan. As shown on this map, much of the
planned highdensity residential development of the study areaabout 212,200 people, or about 66 percent-would not be withln
walking distance of primary or secondary transit.

Source: SEWRPC.

This map shows those highdensity res~dentialareas which would
Ls within three miles driving distance of a primary transit parkdde
lot or within walking distance of a secondary public transit route
under the "status quo" plan. As shown on this map, the area which
would not be served by primary or secondary transit service, even
when driving access t o the primary transit system is considered.
would be substantial, as it would include about 91,WO people, or
about 28 percent of the totul population of the planned highdensity residential area of the study area.

Source: SEWRPC.

Map 210

of a secondary transit route stop. As shown on
Map 209, this area, which would not be served by
primary or secondary transit even when driving
access to the primary transit system is considered,
is substantial, as it includes about 91,000 people,
or about 28 percent of the total population of the
highdensity residential areas of the study area.

AREAS OF HIGH-, MEDIUM-, AND LOW-DENSITY
RESIDENTIAL DEVELOPMENT NOT MEETING
SUGGESTED TERTIARY PUBLIC TRANSIT
ROUTE SPACING STANDARDS: YEAR 2000
"STATUS Q U O ALTERNATIVE PLAN

Local Transit Route Spacing: The third standard
under the objective specifies that local public
transit service should have route spacings not
exceeding one mile in lowdensity areas and
one-half mile in mediumdensity and highdensity
areas. As shown on Map 210, much of the high-,
medium-, and lowdensity development in that area
which is anticipated to be urbanized in the year
2000 would not meet this route spacing standard
under the "status quo" plan. None of the lowdensity development would be considered to be
served by one-mile transit route spacing. Within
those areas of contiguous high- and mediumdensity residential development planned in the
study area in the year 2000, one-half-mile local
public transit route spacing would be met only
along N. 35th Street, N. 12th Street, N. Green Bay
Avenue, and W. Fond du Lac Avenue. The total
population which would reside within areas not
meeting this standard would be about 328,600
people, or about 63 percent of the total population of the urbanized portion of the study area.
Public Transit Route Alignment: The fourth standard under this objective specifies that public
transit routes should be direct in alignment with
a minimum number of turning movements, which
cause circuitous paths or loops. As shown on
Map 211, there would be seven routes within the
study area in the year 2000 under the "status
quo" plan, which would exhibit circuitous or loop
routing over some part of their length, routing
which would not directly or conveniently serve
travel. The extent of such paths or loops, however,
is limited, and it would appear that the routes
have been designed so as to make service more
available to parts of the Milwaukee area, or to
utilize the existing arterial street alignment.
Duplication of Public Transit Service: The fifth
standard under the objective asserts that public
transit routes should be arranged to minimize
duplication of service. Duplication in local service
consists of service area overlap, not including the
overlap which occurs at the meeting or crossing
of routes. The largest amount of local service overlap, as shown on Map 212, would occur in the
extreme southeastern portion of the study area,
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Map 211
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PUBLIC TRANSIT ROUTES WITHIN
THE STUDY AREA NOT DIRECT IN
ALIGNMENT: YEAR 2000 "STATUS
QUO" ALTERNATIVE PLAN
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Public transit routes should be direct in alignment with a minimum
number of turning movements which Cause transit vehicles to
traverse ~ircultouspaths or loops. As shown on this map. within
the study area seven transit routes would exhibit circuitous or loop
routing over pan of their length in the year 2000 under the "status
quo" plan-routing which would not directly or conveniently serve
travel desire liner.

Source: SEWRPC.
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Map 212

DUPLICATION OF PUBLIC TRANSIT
SERVICE I N THE STUDY AREA: YEAR 2000
"STATUS QUO" ALTERNATIVE PLAN

where routes provide access to and from the Milwaukee central business district. Overlap of local
service occurs only sporadically throughout the
remainder of the Milwaukee County portion of the
study area.
There is some overlap in service at a three-mile
driving access from park-ride lots and primary
transit service in the study area. There is little
overlap at a two-mile radius from park-ride lots,
and none at a one-mile radius.
Transfer Utilization on Public Transit: The sixth
standard under the objective requires that public
transit routes be arranged so that the number of
transfers required for system utilization is minimized. As shown on Map 213, under the "status
quo" plan, less than 1.00 transfer is required per
transit trip within the local transit service portion
of the study area on an average weekday in nearly
all parts of the local transit service area. Exceptions
are parts of the west-central, north-central, and
south-central portions of the local transit service
area, where the average number of transfers per
transit trip would approach or be greater than
1.50 transfers. Systemwide, the average number
of transfers required per transit trip would be
0.36 under this alternative plan in the year 2000.

Public transit router should be arranged so as to minimize duplication of service. Local rervice duplication consists of rervice area
overlap, not including the overlap which occurs at the meeting or
crossing of routes. A S shown an this map, the largest amount of
local service overlap under the "status quo'' plan would occur in
the extreme southeastern portion of the northwest ride study area,
where routes would provide access t o and from the Milwaukee
central business district. Overlap of local service would occur
sporadically throughout the remainder of the Milwaukee County
portion of the study area.
Source: SEWRPC,

Transit Stop Spacing: The seventh, eighth, and
ninth standards under the objective specify desirable locations for,and distances between, passenger
stops along primary, secondary, and local transit
routes. The seventh standard requires that passenger stop locations along primary transit routes
be located at the termini or ends of the route, and
at distances of at least one-half mile along the
primary transit route. The eighth standard specifies
that passenger stop locations along secondary
public transit routes should be located at route
termini and at intersections with other transit
routes, or at intersections adjacent to major land
use activities. The ninth standard specifies locational requirements for passenger stops along the
remaining element of the public transit system,
the tertiary, or local, service system. Stops along
local service routes are to be spaced no more than
660 t o 1,250 feet apart, but no more frequent that
12 per mile through commercial and residential
areas, or at least 440 feet apart. Passenger-stop
route spacing was analyzed for all three elements
of the 1978 public transit system in Chapter IV of
this report. In that analysis, it was found that the
passenger-stop location standard was not met on
the arterial street extensions of two primary routes
and was not met on only one segment of the ter-

tiary route system. With regard to long-range planning, such passenger-stop route spacing can be
considered to be an element of route design,
which, over the plan design period, can be altered
to meet changes in transit travel demand. It therefore is reasonable to assume that under the "status
quo" transportation system plan, all elements of
the public transit route system, including those in
violation of this standard in 1978, can be made to
meet this standard by the year 2000.

Map 213
AVERAGE NUMBER OF TRANSFERS REQUIRED
PER TRANSIT TRIP WITHIN THE STUDY AREA
YEAR 2000 "STATUS Q U O ALTERNATIVE PLAN

Maximization of Residents Served by Public
h s i t : The tenth standard under the objective
asserts that the number of residents of the study
area served by public transit should be maximized.
Under this transportation system plan, those parts
of the study area which would be served by public
transit-specifically, which would be within onequarter-mile walking distance of a local service
route, one-half-mile walking distance of a secondary service route, and one-half-mile walking distance, or three miles driving distance, of a primary
transit park-ride l o t a r e shown on Maps 214,215,
and 216, respectively.

IVm-

TRANSFER8 PER
IRANSIT TRIP

As shown on Map 214, only the Milwaukee County
portion of the study area, in large part, would be
served by local transit service. Based upon planned
population allocations for the study area for the
year 2000, about 82 percent of the population of
the urbanized portion of the study area, or about
426,600 people, would be considered to be served
by local transit under the "status quo" plan. As
shown in Table 217, this compares with 86 percent of the total population of the urbanized area
served by local public transit in 1978.
As shown on Map 215, only a small portion of
the study area's urbanized area population-13 percent, or about 67,700 people in the extreme southeastern portion of the study area--would be served
by secondary transit under this plan in the year
2000, as compared with about 11percent in 1978.
As shown on Map 216, a considerable portion
of the urbanized part of the study areaabout
279,800 people, or about 54 percent--would be
within a three-mile drive of a primary transit
park-ride lot under the "status quo" plan. About
9 percent of the population of the urbanized
portion of the study area, or 45,600 people, would
be within a one-half-mile walking distance of a primary transit route under this plan.

Public transit router should be arranged so that the number of
transfers required for system utilization i s minimized. As shown
on this map, under the "status quo" plan the average number of
transfers required per transit trip within the local transit service
portion of the study area would be less than 1.0 on an average
weekday in nearly all parts of the area. However, in portions of the
westcentral, northcentral, and southcentral portions of the local
tranrit service area, the average number of transfers per transit trip
would approach or be greater than 1.5 under this plan.
Source: SEWRPC.

AREAS WITHIN THE STUDY AREA SERVED
BY LOCAL TRANSIT SERVICE: YEAR 20M)
"STATUS Q U O ALTERNATIVE PLAN

Those pans of the study area which would be served by local public
transit under the "status quo" transportation system plan-that is,
which would be within onequartermile walking distance of a local
transit route-are shown on this map. Only the Milwaukee Countv
portion of the study area in large part would be served by local
transit service. About 82 percent of the population of the urbanized
portion of the study area, or about 426.600 people. would be considered served by local transit under this plan.
Source: SEWRPC.

AREAS WITHIN THE STUDY AREA SERVED
BY SECONDARY TRANSIT SERVICE: YEAR 2000
"STATUS QUO" ALTERNATIVE PLAN

As shown on this map, only a small portion of the study area's
urbanized area population-13 percent, or about 67.700 people
in the extreme southeastern portion of the study area-would be
served by secondary public transit or would be within one-halfmile walking distance of a secondary service route under the "status
quo" plan.
Source: SEWRPC,
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the study area should be maximized. Jobs are considered to be served by public transit when they
are within a one-half-milewalking distance of stops
provided by primary and secondary service routes
and within one-quarter-mile walking distance of
stops provided by local service routes. Over 89 percent of the jobs in the urbanized portion of the
study area, or about 224,800 jobs, would be served
by public transit under the "status quo" plan in
the year 2000. This compares with about 92 percent of all jobs in the urbanized area served by
public transit in 1978. Table 218 summarizes the
extent to which the components of the public
transit system would serve jobs in the study area.

Considering the three elements of public transit
service together as provided for under the "status
quo" transportation system plan, about 436,000
people, or about 84 percent of the total population
of the urbanized portion of the study area, would
be considered to be served by public transit, as
compared with 94 percent of the population of the
urbanized area served by all forms of public transit
in 1978, as shown in Table 217.
Maximization of Jobs Served by Public Transit:
The eleventh standard under this objective specifies
that the number of jobs served by public transit in

Table 217

Population Served by Public Transit

2000

1978
Type of
Transit
Primary
Drive Access. . . . .
Walk Access . . . . .
Secondary . . . . . . .
Tertiary

........

Total

Number

Percent of
Urbanized Area
Population

Number

11.3
86.3

279,800
45,600
67,700
426,600

53.7
8.7
13.0
81.8

94.0

436,000

83.6

298,500

61 .O

55,200
419,900
458,200

--

Percent of
Urbanized Area
Population

--

Source: SEWRPC.

Table 218
JOBS SERVED BY PUBLIC TRANSIT: YEAR 2000 "STATUS QUO" ALTERNATIVE PLAN
Employment Opportunities Served by Public Transit

2000 "Status Quo" Plan

1978

Percent of Total
Opportunities in
Urbanized Area

Type of
Transit

Number

Percent of Total
Opportunities in
Urbanized Area

Primary
(walking access). . . . . .
Secondary . . . . . . . . . .
Tertiary . . . . . . . . . . .

62,100
24,100
177,200

31.4
12.2
89.7

76,400
43,300
214,100

30.4
17.2
85.1

182,000

92.2

224,800

89.3

Total
Source: SEWRPC.

Number

of 1.OO in primary service, 1.25 in secondary service, and 1.33 in tertiary service are considered the
maximum desirable. Load factors, based on forecast transit travel demand in the year 2000 under
the "status quo" plan, would be exceeded on
about 157 route miles in the year 2000, including
about nine miles of primary, or Freeway Flyer,
service and about 148 miles of tertiary, or local,
service. In 1978, these maximum load factors were
found not to be exceeded oh tertiary or secondary
transit routes in the study area.

Provision of Adequate Park-Ride Lot Capacity:
The twelfth standard under this objective requires
that sufficient off-street parking be provided at primary transit service park-ride lots to accommodate
the total parking demand generated by trips which
change from automobile to public transit at those
lots. The forecast parking occupancy by transit
passengers of the seven primary transit park-ride
lots which would be provided under the "status
quo" plan on an average weekday in the year 2000
is shown in Table 219. Five park-ride lots would
not meet this standard: the Brown Deer Road
public transit station, the Watertown Plank Road
public transit station, the Northridge shopping
center lot, the Treasure Island shopping center
lot in Brookfield, and the North Shore public
transit station.

Summary and Conclusions: The third transportation system development objective formulated
under the study specifies that the transportation
system of the northwest side study area should be
balanced, providing the appropriate types of transportation service needed within the study area.

Provision of Adequate Public Transit Seating
Ca~acitv: The thirteenth standard under this
objective requires that public transit in the study
area be operated so as to provide adequate vehicle
capacity to meet travel demand. The provision of
adequate vehicle capacity is determined by each
route segment's average maximum load factor,
which is the ratio of the number of passengers
carried to the seating capacity provided. As indicated previously in this report, a load factor of
1.00 is considered the maximum desirable on primary, secondary, and tertiary public transit during
off-peak periods. During peak periods, load factors

Standards for basic transportation facility and service provision would not be met in the year 2000
under the "status quo" plan principally within the
Milwaukee County portion of the study area. Suggested arterial street spacing would not be met
under this plan in high-density development areas
in the central portions of this part of the study
area. Primary and secondary transit service would
generally not be provided to the central portions of
the Milwaukee County portion of the study area,
leaving significant areas of highdensity development, a major retail and service center, parts of

Table 219
UTILIZATION OF PRIMARY PARK-RIDE LOTS I N THE STUDY
AREA: YEAR 2000 "STATUS QUO" ALTERNATIVE PLAN

Lot
Brown Deer (River Hills). . . . . . . .
North Shore (Glendale) . . . . . . . .
Watertown Plank Road. . . . . . . . .
Northland . . . . . . . . . . . . . . . .
Northridge. . . . . . . . . . . . . . . .
Treasure Island (Brookfield). . . . . .
Treasure Island (Brown Deer) . . . . .

Type
Public transit station
Public transit station
Public transit station
Shopping center lot
Shopping center lot
Shopping center lot
Shopping center lot

Total
Spaces
Available

250
190
200
100
100
250
125

Forecast
Utilization
by Transit
a
Passengers
Over capacity
Over capacity
Over capacity
Under capacity
Over capacity
Over capacity
Under capacity

a~orecastpark-ride-lot utilization is a function of total forecast Freeway Flyer ridership, which is constrained by, among other factors, the
amount and level of Freeway Flyer service offered. Forecast park-ride-lot utilization considers the extent to which Freeway Flyer users will
both walk and carpool to the lot. Any comparisons of the forecast park-ride-lot utilization to current utilization must recognize that the forecast use includes use of the lot by transit passengers only, and not, for example, use by park-andpool users.
Source: SEWRPC.

1

!

1

three major industrial areas, three hospitals plus
a major medical center, three major recreational
centers, one major educational center, and General
Mitchell Field not adequately served. Suggested
local public transit route spacing would not be
met in nearly all parts of the urbanized portion of
the study area, largely because little or no public
transit service would exist under this plan to serve
medium- and lowdensity development in northern
Milwaukee and the Ozaukee County portion of the
study area. The number of residents and jobs
which would be considered to be within walking
distance of any service offered by the public transit
system within the urbanized portion of the study
area under this plan would be substantial, however--436,000 residents, representing about 84 percent of the population of the urbanized area, and
224,800 jobs, representing about 89 percent of all
job opportunities in the urbanized portion of the
study area.
Problems regarding the specific design and operation of public transit facilities and services within
the study area would, under the "status quo" plan,
be primarily limited to the capacity of the transit
service to be provided. Under this plan, load factors would be exceeded on 157 route miles of the
public transit system of the study area, compared
with no miles in 1979, and the parking capacity of
five of the seven primary transit park-ride lots provided in the study area would be exceeded, compared with only one such lot in 1979.
Effectiveness of the "Status Quo" Transportation
System Plan in Minimizing Disruption of Community Development and the Natural Resource Base
The fourth transportation systems management
and development -objective formulated under the
study asserts the need for a transportation system
which minimizes the disruption of existing and
future development in the study area, including
adverse impacts on the natural resource base. This
objective is supported by seven standards.
Dislocation: The first standard under this objective
specifies that the dislocation of households, businesses, industries, and public and institutional
buildings, as measured by the number and value of
facilities to be displaced by the reconstruction of
existing or the construction of new transportation
facilities, should be minimized. On the basis of
actions now underway or programmed to be underway this year, the "status quo" plan is estimated
to dislocate no residential units or structures and

no nonresidential structures, but to require acquisition of $220,000 worth of vacant cleared land,
as shown in Table 2 2 0 . ~
Amount of Land Taken: The second standard indicates that the total amount of land used for
transportation facilities should be minimized. For
the "status quo" plan, the amount and cost of land
required for construction of new transportation
facilities was estimated. The total cost of land
required for implementation of this plan would be
approximately $220,000, representing 1.8 total
acres, as shown in Table 220.
Table 220
LAND-TAKING REQUIREMENTS FOR
TRANSPORTATION SYSTEM IMPROVEMENTS
I N THE STUDY AREA: YEAR 2000 "STATUS
QUO" ALTERNATIVE PLAN
Requirement

Category

. ..

Number of Residential Units . . . .
Number of NonresidentialStructures.
Acquisition, Demolition, and
Relocation Cost. . . . . . . . . .
Acres of Land . . . . . . . . . . .
Land Cost . . . . . . . . .
....

.

.

.

. .
..

..
..

. ..
.. -

--$220,000
1.8
$220,000

Source: SEWRPC.

Neighborhood Penetration: The third standard
under this objective indicates that the penetration
of neighborhood units by arterial streets and highways and primary transit routes should be minimized. As shown on Map 217, under the "status
quo" plan for the study area, about 123 miles,
or nearly 28 percent of the arterial street and
highway system of the study area, would violate
this standard by penetrating the neighborhood
boundaries defined for the study area in Chapter VI of this report. A total of 86 neighborhoods,
or about 52 percent of the total number of neighborhoods in the study area, would be divided by
these arterial facilities.

4 ~ a n dprogrammed to be acquired by the end o f
1980 under this plan includes additional strips o f
right-of-way along N. 60th Street from W . Good
Hope Road to W . Bradley Road to accommodate
two additional lanes, and along W . Bradley Road
from N. 87th Street to N. 66th Street to accommodate two additional parking lanes.

Destruction of Historic or Cultural Sites: The
fourth standard under this objective indicates that
the destruction of historic buildings and of historic, scenic, scientific, archaeological, and cultural
sites, as caused by the reconstruction of existing,
or the construction of new, transportation facilities should be minimized. No such destruction is
entailed under the "status quo" plan.
Noise from Arterial Street and Highway Use: The
fifth standard under this objective requires that the
transportation system of northwestern Milwaukee
County and southern Ozaukee County be designed
and located so as to minimize the exposure of the
population to annoying, as well as possibly harmful, noise levels. Noise levels generated by transportation facilities must exceed 70 dBA at the exterior
of buildings adjacent to the facility for at least
10 percent of an average weekday to be considered
annoying. Map 218 shows the potential of the
arterial street and highway facilities of the study
area under the "status quo" plan to generate such
annoying noise levels under year 2000 travel
demand. As shown on Map 218 and indicated in
Table 221, about 53 percent of the arterial streets
in the study area, or 235 miles of arterial facilities,
would have the potential to generate annoying
noise levels, with the majority of those streets and
highways being located in the Milwaukee County
portion of the study area.
Ambient Air Quality: The sixth standard under
this objective specifies that the transportation
system should be located, designed, and operated
to minimize the amount of air pollutants generated. As shown in Table 222, it is estimated under
this plan that in the year 2000 annual particulate
matter emissions by the study area transportation
system will total about 980 tons, annual sulfur
dioxide emissions about 560 tons, annual nitrogen
dioxide emissions about 7,400 tons, annual carbon
monoxide emissions about 46,810 tons, and annual
hydrocarbon emissions about 4,960 tons. Also as
shown in Table 222, in 1977 emissions from
transportation-related sources in the Region
accounted for nearly 87 percent of all regional
carbon monoxide emissions, nearly 42 percent of
all regional nitrogen dioxide emissions, over
36 percent of all regional hydrocarbon emissions,
and about 1 5 percent of all regional particulate
emissions. The table also indicates that in the year
2000, because of improved emission controls,
transportation-related sources may be expected to
account for lesser portions of these emissions, or
about 64 percent of all regional carbon monoxide
emissions, about 21 percent of all regional nitrogen

dioxide emissions, about 1 6 percent of all regional
hydrocarbon emissions, and about 1 2 percent of all
regional particulate emissions.
Proper Use of Land Adjacent to Transportation
Facilities: The seventh standard under this objective specifies that the proper use of land for and
adjacent to transportation facilities should be
maximized, and that the disruption of future development should be minimized through advance
reservation of rights-of-way for transportation
facilities. This standard could be met equally well
under each alternative plan, but can be met effectively only through vigorous plan implementation
by the units of government concerned.
Summary and Conclusions: The fourth adopted
transportation system development objective specifies that the transportation system of the study
area should minimize disruption of development,
including adverse effects on the natural resource
base. The degree to which this objective is met
under this plan cannot be fully assessed without
having designed and tested the other two alternative long-range transportation system plans. However, the environmental implications of doing
nothing at all to improve the study area transportation system can be ascertained from the information presented in this section concerning the extent
of air pollutant emissions, the extent to which
noise standards would be violated, and the extent
to which neighborhoods and the natural and cultural landscape would be penetrated under this
plan. On the other hand, under the "status quo"
plan, no households, businesses, industries, or public
or institutional buildings would be displaced, and
no cultural or historic sites would be destroyed.
Effectiveness of the "Status Quo"
Trans~ortationSsstem Plan in
Facilitating Quick and Convenient Travel
c
t
h
e study
asserts the need for the provision of a transportation system which, to support the everyday activities of business, shopping, and social intercourse,
facilitates reasonably fast and convenient travel
among component parts of northwestern Milwaukee County and southern Ozaukee County,
and between this area and other component parts
of the Southeastern Wisconsin Region. Ten standards support and quantify the achievement of
this objective.
Quantity of Travel: The first, second, and third
s t a n d a r d s u n d e r s objective indicate that the
total passenger hours o f travel, the total vehicle

Map 218
ARTERIAL STREETS AND HIGHWAYS
WITHIN THE STUDY AREA HAVING
THE POTENTIAL TO GENERATE
ANNOYING NOISE LEVELS: YEAR 2000
"STATUS QUO" ALTERNATIVE PLAN
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Noise levels penerated by arterial facilities must exceed 70 dBa, as
measured at the exterior of buildings adjacent to the facility, for
a least 10 percent of an average weekday to be considered annoy
ing. This map shows the potential of the arterial street and highway
facilities of the study area under the "status quo" pian to generate
such annoying noise levels under year 2000 travel demand. About
53 percent of the arterial streets in the study area, or 235 miles of
arterial facilities, would have the potential to generate annoying
noise levels under this plan, with the majority of those arterial
streetsand highways being located in the Milwaukee Countv portion
of the study area.
Source: SEWRPC.

hours of travel, and the total vehicle miles of
travel, respectively, should be minimized within
the study area.

Table 223
COMPARISON OF THE AMOUNT OF TOTAL
TRAVEL AND THE SPEED OF TRAVEL ON THE
ARTERIAL STREET AND HIGHWAY AND PUBLIC
TRANSIT SYSTEMS I N THE STUDY AREA: YEAR
2000 "STATUS QUO" ALTERNATIVE PLAN

As shown in Table 223, under the "status quo"
transportation system plan there would be about
7.24 million vehicle miles of travel on an average
weekday in the year 2000 on the arterial street and
highway system, or about 4 percent more than in
1978; and about 220,600 vehicles hours of travel
on an average weekday in the year 2000 on the
arterial street and highway system.

Average Weekday

Vehicle Miles of Travel
Arterial Streets and Highways
Freeways . . . . . . . . . . . . .
Standard Arterials . . . . . . . .

The total vehicle miles of travel on an average
weekday on the study area public transit system
would total about 37,900 in the year 2000; and
the total vehicle hours of travel would be about
2,400. The average speed of travel on the entire
arterial street system of the study area will, therefore, be 33 miles per hour (mph), with an average

Vehicle Hours of Travel
Arterial Streets and Highways
Freeways . . . . . . . . . . . . .
Standard Arterials . . . . . . . .

Miles

2,400

Total Public Transit System
Average Speed (mph)
Arterial Streets and Highways
Freeways . . . . . . . . . . . . .
Standard Arterials . . . . . . . .

2000

Percent

84,100
136,500
220,600

Total

Average Weekday dBA Emissions

Miles

37,500

Total Public Transit System

ARTERIAL STREETS AND HIGHWAYS WITHIN
THE STUDY AREA HAVING THE POTENTIAL TO
GENERATE ANNOYING NOISE LEVELS: 1978 AND
YEAR 2000 "STATUS QUO" ALTERNATIVE PLAN

dBA Level

3,518,000
3,720,600
7,238,600

Total

Table 221

1978

Year 2000
"Status Quo" Plan

Travel
Characteristic

41.8
27.3
32.8

Total

Percent

15.6

Total Public Transit System
Arterial Facilities
Under 70 dBA.
Arterial Facilities
Over 70 dBA .

...

268.0

61.0

206.0

46.7

...

171.0

39.0

235.0

53.3

Source: SEWRPC.

Passenger Hours of Travel
Arterial Streets and Highways.
Public Transit . . . . . . . . . .

..
..

299,400
37,900

Source: SEWRPC.

Table 222
ANNUAL EMISSIONS FROM TRANSPORTATION-RELATED MOBILE SOURCES FOR PRIMARY
POLLUTANTS I N THE STUDY AREA: YEAR 2000 "STATUS QUO" ALTERNATIVE PLAN
Estimated Tons
of EmissionYear 2000

Primary
Pollutant
Particulate Matter.
Sulfur Dioxide. . .
Nitrogen Dioxide .
Carbon Monoxide.
Hydrocarbons . . .

....

....
....
....
....

a ~ a s e don 1977 regional emissions inventory.
b ~ a s e don forecast year 2000 regional emissions.
Source: SEWRPC.

983.5
562.3
7,403.5
46,807.5
4,956.2

Regional Percentage
of Pollutant from
Mobile Sources 1 9 7 7 ~

14.5
0.9
41.7
86.8
36.2

Regional Percentage
of Pollutant from
Mobile Sources 2000b

11.9
1.2
21.3
64.3
15.5

speed on the standard surface arterial street system
of the study area of 27 mph and an average speed
on the freeway system of 42 mph. The average
speed of travel on the public transit system would
be 1 6 mph in the year 2000 under this plan. As
further shown in Table 223, under the "status quo"
plan passenger hours of travel on the arterial street
and highway system would total about 299,400,
and on the public transit system, about 37,900.
Arterial Street and Highway Congestion: The
fourth standard under this objective requires that
the proportion of the arterial street and highway
system of the study area that is subject to congestion as measured by a volume-todesign capacity
ratio of 1.I or greater be minimized. Those arterial
facilities which would operate over design capacity
on an average weekday under the "status quo"
transportation system plan are shown on Map 219
and indicated in Table 224. This map and table
also set forth those arterial facilities which would
operate at or under design capacity. Under the
"status quo" plan, about 101 miles of arterial
streets, or 23 percent of the total arterial street and
highway system of the study area, would operate
over design capacity. A total of 48 miles of arterial streets and highways would operate at design
capacityabout 11percent of the arterial street
system of the study area. In comparison, about
1 3 percent of the total arterial street and highway
system was found to be operating over design
capacity during the morning and evening peak
hours in 1978, and about 8 percent of the total
arterial street and highway system was found
to be operating at design capacity during those
hours. As shown on Map 219, those arterial facilities that would be operating over design capacity
under the "status quo" plan in the year 2000
would be located largely in the southern and
northwest and north-central parts of the Milwaukee County portion of the study area, and
in the central part of the Ozaukee County portion
of the study area, including nearly all freeways
within this part of the study area.
Minimum Highway and Transit Overall Speeds:
The fifth standard under this objective specifies
minimum speeds for arterial streets and public
transit by type and location of facility and service.
Overall speed on the existing transportation system
by specific facility and service is a direct measure
of transportation system performance. Minimum
overall travel speeds for the study area transportation system as specified by this standard are
defined in Table 1 of Chapter I1 of this report.

Those arterial streets and highways which would
not attain the minimum overall average weekday
speeds specified in this standard by facility type in
the year 2000 under the "status quo" plan are
shown on Map 220 and indicated in Table 225.
About 24 percent of the standard arterial streets in
the study area, or about 93 miles, and about
16 percent of the freeways in the study area, or
eight miles, would not meet the minimum speed
standards on an average weekday under this plan in
the year 2000. Those arterial facilities not meeting
this standard would be located principally in the
southeastern quadrant of the Milwaukee County
portion of the study area.
Those public transit routes which would not attain
the minimum overall average weekday speeds specified in this standard under the "status quo" plan
are shown on Map 221. All but four of these routes
would be local transit routes, and would be located
primarily in the southeastern portion of the study
area. Portions of three primary transit routes and
one secondary transit route would not meet this
minimum speed standard. As shown on Map 221,
two portions of these primary routes are located in
the north-central and northeastern portions of the
transit service area and one primary route portion
is located in the southwestern portion of the study
area. Each of these primary transit route portions
operates along standard arterial itreets as a feeder
route. Nearly 86 route miles, or almost 18 percent
of all round-trip public transit route miles, would
not meet the specified minimum speed for public
transit under this plan in the design year.
Arterial Street Surface Conditions: The sixth standard under this objective specifies that the surface
condition of the Aerial street and highway system
should be of adequate quality, so as not to inhibit
an otherwise safe and convenient travel speed.
Because roadway maintenance costs have been
included in the total costs of the "status quo"
transportation system plan, it can be assumed that
this standard would be met under this plan.
Comparability of Highway and Transit Travel
Times: The seventh standard under this obiective
requires that public transit overall travel times
be comparable to arterial street overall travel times
among component parts of the study area and
between parts of the area and the remainder of the
Milwaukee transit service area. For each subarea of
the study area served by public transit, the ratio
between public transit sytem travel times and arterial street and highway system travel times to all
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Table 224
DISTRIBUTION OF MILES OF ARTERIAL STREET
AND HIGHWAY FACILITIES OPERA'TING AT AND
OVER DESIGN CAPACITY I N THE STUDY AREA
YEAR 2000 "STATUS QUO" ALTERNATIVE PLAN
Service
Level
Under Design Capacity.
A t Design Capacity
Over Design Capacity.

..

.....
...

Total

Miles of
Arterial Facility

Percent

291.5
48 .O
101.4

66.1
10.9
23.0

440.9

100.0

Source: SEWRPC.

other subareas of the study area served by public
transit was calculated under the "status quo"
plan, as shown on Map 222. From those parts of
the northwest side study area served by public
transit during the midday time period, the average
midday travel time on public transit would generally be two to three times greater than travel time
by automobile. The overall systemwide ratio of
midday public transit travel time to highway travel
time under this "status quo" plan would be 2.48.
Frequency of Public Transit Service: The eighth
standard under this objective specifies that the frequency of public trans; serviceshould be sufficient
to accommodate passenger volume while not
exceeding specified maximum load factors, and
should not, in any case, be less than one transit
vehicle every 30 minutes during peak travel periods
or one transit vehicle every 60 minutes during offpeak travel periods. Under the "status quo" plan,
segments of two local transit routes and segments
of two primary transit routes within the study area
would not meet the frequency-of-transit service
standard of at least two motor buses per hour
during the peak travel period. During off-peak
periods, however, no route segments would be in
excess of one vehicle each 60 minutes (see Map 223).
Maximization of Public Transit Use: The ninth
standard under this objective specifies that ridership on the public transit system should be maximized. An estimated 85,000 transit trips are
forecast to be made on an average weekday under
the "status quo'' plan, as shown in Table 207. This
would represent 6.0 percent of all tripmaking in
the year 2000, as compared with 6.2 percent of

all tripmaking in 1972, or 72,100 trips. The variation in transit use in the study area is shown on
Map 224. The highest percentage of transit utilization under this plan would occur in the extreme
southeastern comer of the study area adjacent to
the City of Milwaukee central business district.
Travel-time Standards for Industrial Centers: The
tenth standard under this objective requires that
the transportation system provide such service that
the number of industrial centers in the study area
within 30 minutes overall travel time of 50 percent of the study area's resident population is
maximized; 30 minutes overall travel time by
truck of the Milwaukee port facility is maximized;
1 5 minutes overall travel time by truck of a railroad team track is maximized; and 1 0 minutes
overall travel time by truck of a freeway exit and
entrance is maximized.
The locations of the seven major industrial centers
which, according to the adopted land use plan,
would be partially or wholly located within the
study area are shown on Map 225, as are the locations of those 11community-levelindustrial centers
which would be located in the study area in the
year 2000.
The first requirement of this standard is that each
of the industrial centers within the study area be
within 30 minutes overall travel time by automobile of 50 percent of the study area's resident
population. As shown in Table 226, as in 1978,
all major and community-level industrial centers
would be within 30 minutes travel time by automobile of 50 percent of the population of the
study area under the "status quo" plan.
The second requirement of the standard is that
each of the industrial centers within the study area
be within 30 minutes overall travel time by truck
of the Port of Milwaukee. Under the "status quo"
plan, this portion of the standard would be met by
six of the seven major industrial centers41 but
the Milwaukee Granville major industrial center-and four of the 11community-level industrial centers, as shown on Map 226 and in Table 226.
Because of the location of this industrial center,
an overall travel speed of about 42 mph between
it and the port would be required for it to meet
this standard.
The third requirement of this standard is that each
of the industrial centers within the study area be
within 1 5 minutes overall travel time by truck of

Map 220
ARTERIAL STREETS AND HIGHWAYS
WITHIN THE STUDY AREA OPERATING
BELOW SUGGESTED MINIMUM OVERALL
SPEEDS ON AN AVERAGE WEEKDAY: YEAR
2000 "STATUS QUO" ALTERNATIVE PLAN
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Table 225
ARTERIAL STREETS AND HIGHWAYS AND PLlBLlC
TRANSIT ROUTES WITHIN THE STUDY AREA
OPERATING AT LESS THAN MINIMUM OVERALL
SPEEDS ON AN AVERAGE WEEKDAY: YEAR
2000 "STATUS QUO" ALTERNATIVE PLAN
Transportation
Facility
Freeways Below Minimum Speed.
Standard Arterials Below
Minimum Speed. . . . . . . . . .
Total Arterials Below
Minimum Speed. . . . . . . . . .
Transit Routes Below
Minimum Speed. . . . . . . . . .

Route
Miles

Percent

..

8 .O

15.8

..

93.2

23.8

..

101.2

23 .O

..

85.8

18.8

Source: SEWRPC.

a designated railroad team track. Given the existing
distribution of railroad team tracks in the year
2000, this portion of the standard would be met
by all major and community-level industrial tenters under the "status quo" plan in that year, as
in 1978.
The fourth requirement of this standard is that the
industrial centers within the study area be within
10 minutes overall travel time by truck of a freeway entrance and exit. As shown in Table 226, this
portion of the standard would be met by 100 percent of the regional and community-level industrial
centers in the study area in the year 2000 under
the "status quo" plan, as in 1978.
Summary and Conclusions: The fifth objective sets
forth the need for a transportation system in the
study area which will facilitate quick and convenient travel. The degree to which the first three
standards under this objective are met by this
plan-that is, that total passenger hours, total
vehicle hours, and total vehicle miles of travel
are minimized within the study area-cannot be
assessed without having designed and tested the
other alternative plans. However, it is apparent that
a consequence of no long-range action would be
an increase in arterial street and highway congestion, from about 1 3 percent of all arterial streets
in the study area being over design capacity in
1978 to nearly 23 percent of all streets in the
study area in the year 2000. Substantial portions
of arterial streets in the southeastern one-quarter
of the study area, about 24 percent, and several
local public transit routes in the study area, seg-

ments of 1 6 of 30 total routes, will, as a result,
operate under suggested minimum overall speeds
on an average weekday.
Effectiveness of the "Status Quo" Trans~ortation
System Plan in the Provision of Travel safety
The sixth objective formulated under the study
asserts the need for the reduction of accident
exposure and the provision of increased travel
safety within the study area. This objective is
supported by three standards relating, to traffic
congestion and vehicle conflicts.
Traffic Accident Exposure: The first standard
under this objective specifies that travel on facilities exhibiting the lowest accident exposure be
maximized so- as to reduce the number of travel
accidents in northwestern Milwaukee County and
southern Ozaukee County. Freeways have been
found to experience significantly lower accident
rates than standard surface arterial facilities. In
addition, travel on transit is safer than travel by
automobile. From the foregoing it can be concluded that the transportation plan which would
best meet this standard would provide the highest
proportion of total future passenger miles of travel
by transit, and the highest proportion of the travel
by automobile on the freeway element of the
arterial street system.
-

As shown in Table 227, under the "status quo"
plan about 5 percent of the total passenger miles of
travel would be made by transit and about 46 percent of the total passenger miles of travel would
be made by automobiles on the freeway system.
A total of 537,300 passenger miles of travel is
forecast to be made on the public transit system,
and 4,775,200 passenger miles of travel is forecast
to be made on the freeway system, with the remaining 5,050,200 passenger miles of travel to be made
on the standard arterial system.
Based upon historic traffic accident experience and
this anticipated distribution of travel under the
"status quo" plan, a forecast of accidents for the
period 1980 to 2000 was made under the "status
quo" plan, as shown in Table 228. Over this
period, a total of 698,000 property damage accidents would be made in the study area, as would
about 149,100 accidents resulting in injuries and
about 1,470 accidents resulting in death.
Traffic Conflicts: The second standard under this
objective specifies that the proportion of the total
arterial street and highway system operating at or
over design capacity, or at a volume-capacity ratio
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Map 221

/

PUBLIC TRANSIT ROUTES WITHIN
THE STUDY AREA OPERATING BELOW
SUGGESTED MINIMUM OVERALL SPEEDS
ON AN AVERAGE WEEKDAY: YEAR MOO
"STATUS Q U O ALTERNATIVE PLAN

LEOENO
RWTES OPERATHO BESWMSTEO
MINIMUM OTANCdRD WEEDS

-

PRlYAW TRANSIT I W T L

Minimum speeds should be maimtained on the publlc transit wDtem
of the study ares. Measurement of such wsrall sped on the public
tranrlt systam is one direct measure of transpwtation system
performanca. This map shows thore public M n d t muter which
would not analn mlnlmum owrall avsrage weekday speeds in the
year 2000 under the "stetus quo" plan. All but f w r of there rWWs
w u l d be local transit routes, and would be located primarily in the
routhesRern portion of the study area. Portions of thraa primary
transit AIUtM and one secondary transit mute also would nM meet
this minimum m a d standard. Two portimns of thaw primarv muter
w l d be located in the nontlGentral and northeastern portion of
the transit service area. and one primary route portion would be
located in #m routhwsstern pwtion of the study area. E8oh of these
pntmaq wrnsit mute portions would operate along standad arterial
larcn a feeder mutes. A totel of nearly 86 mutes or route miles.
OI almost ?8 percent of all public tranait route miles, w l d not
meet the -ifid
minimum speed for public transit under this plan
in the design year.

Source: SEWRPC.

Map 222
COMPARISON OF AVERAGE PUBLIC
TRANSIT SYSTEM TRAVEL TIMES AND
ARTERIAL STREET AND HIGHWAY SYSTEM
TRAVEL TIMES WITHIN THE STUDY AREA
YEAR 2000 "STATUS Q U O ALTERNATIVE PLAN

of 0.9 or more, should be minimized in order to
minimize traffic conflicts and congestion, thereby
reducing the accident potential. Map 219 shows
those segments of the arterial street and highway
system of the study area which, under the "status
quo" plan, would he expected to operate at or over
design capacity on an average weekday in the year
2000. As shown on Map 219 and indicated in
Table 224, about one-third of the study area a r k rial street system, or about 148 miles, would
operate at or over design capacity under this plan,
and would thus experience traffic conflicts.
Pedestrian Conflicts: The thud standard under this
objective specifies that conflicts between pedestrian and vehicular traffic should be minimized.
As shown in Table 207, due to an increase in the
percentage of transit-related person trips in the
study area internal to the Region from about
9 percent of all trips in 1972 to about 12 percent
in the year 2000, automobile-related person trips
withii the study area and internal to the Region,
or internal auto driver trips and internal auto
passenger trips, would comprise about 88 percent
of all trips in the year 2000 under the "status quo"
plan, compared with about 91 percent of all such
trips in 1972. Furthermore, as shown in Table 227,
about 46 percent of all passenger miles of travel in
the study area would occur on th8 freeway system
under this plan, compared with about 49 percent
of all passenger miles of travel on the surface
arterial street system in the year 2000. Although
this standard is comparative and can be applied
adequately only through a comparison with the
other alternative plans, it can be assumed that
conflicts between pedestrian and vehicular traffic
would be minimized because use of the public
transit system and auto use on the freeway system
would be maximized under this plan.

Ideally, overall trawl time on the public transit wotem should be
similar to overall travel time by automobile between component
parts of the study area and between component parts of the area
and the remainder of the Milwaukee transit service area. As shown
on this map, the average midday trawl time on public transit from
those parts of the northwest side study area served by public transit
would generally be two to three times greater than travei time for
equivalent trips by automobile.
Source:

SEWRPC.

Summary and Conclusions: The sixth objective sets
forth the need for a transportation system which
reduces traffic accident exposure and provides for
increased travel safety. Under the "status quo"
plan, travel on the public transit and freeway
systems-generally regarded as safer than travel on
the standard arterial system--would constitute
about 5 and 46 percent of all passenger miles of
travel, respectively, within the study area in the
year 2000. In addition, 698,000property damage
accidents, 149,100 accidents resulting in personal
injury, and 1,470 accidents resulting in death are
forecast to occur in the study area under the
"status quo" plan over the period 1980 to 2000.
Traffic safety problems and exposure to W i c

Map 223
PUBLIC TRANSIT ROUTES
EXCEEDING SPECIFIED
FREQUENCY-OF-SERVICE
STANDARDS DURING
THE PEAK HOUR: YEAR
2000 "STATUS QUO"
ALTERNATIVE PLAN
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The frequency of public transit service should be sufficient to
accommodate the passenger volume while not exceeding specified
maximum load factors, and should not, in any case, be less than
one transit vehicle every 30 minutes during peak travel periods or
one transit vehicle every 60 minutes during off.peak travel periods.
As shown on this map, segments of two local transit routes and
segments of two primary transit route within the study area would
not meet the frequency~f-transitservice standard of at lean two
motor buses per hour during the peak travel period under the
"status quo" plan.

Source: SEWRPC.
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Map 225

PUBLIC TRANSIT USE WITHIN THE STUDY AREA
YEAR 2000 "STATUS QUO" ALTERNATIVE PLAN

GENERALIZED PLANNED LOCATIONS OF
MAJOR AND COMMUNITY LEVEL INDUSTRIAL
CENTERS I N THE STUDY AREA: YEAR 2000
"STATUS QUO" ALTERNATIVE PLAN
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Ridership on the public transit system should be maximized. This
map shows the variation in transit use in the study area. The highest
percentage of transit utilization under this plan would be in the
extreme southeastern corner of the study area adjacent to the City
of Milwaukee central business district. Transit utilization would
decrease with increasing distance from the central business district.
Source: SEWRPC.

This mq, shows the locations of the seven major industrial centers
which, according to the adopted land use plan, would be partially
or wholly located within the northwest side study area in the year
2000. The locations of those 11 cornrnunity-level Industrial centers
which would be located in the study area in the year 2000 are also
shown on this map.
.
. .F' ,.. .:'-

..

Source: SEWRPC.

;

Table 226
INDUSTRIAL CENTERS WITHIN VARIOUS TIME PARAMETERS OF INDUSTRIAL
SUPPORT FACILITIES: 1978 A N D YEAR 2000 "STATUS QUO" ALTERNATIVE PLAN

Total Number
in Study Area

Number Meeting
Standard
Major

Community

5
11

6
7

5
11

6
6

3
4

6
7

5
11

lndustrial Centers Within 15 Minutes
by Truck of Railroad Team Track
Existing 1978. . . . . . . . . . . . . . . . . . .
Total 2000 . . . . . . . . . . . . . . . . . . . .

6
7

5
11

6
7

5
11

lndustrial Centers Within 1 0 Minutes
by Truck of a Freeway Entrance and Exit
Existing 1978. . . . . . . . . . . . . . . . . .
Total 2000 . . . . . . . . . . . . . . . . . .

6
7

5
11

6
7

5
11

Time Parameter

Major

lndustrial Centers Within 3 0 Minutes
of 5 0 Percent of Resident Population
Existing 1978. . . . . . . . . . . . . . . . . . .
Total 2000 . . . . . . . . . . . . . . . . . . . .

6
7

lndustrial Centers Within 3 0 Minutes
by Truck of Milwaukee Port Facility
Existing 1978. . . . . . . . . . . . . . . . . . .
Total 2000 . . . . . . . . . . . . . . . . . . . .

.

..

Community

Source: SEWRPC.

accidents-in terms of increased traffic conflicts
resulting from congestion in the study area-would
occur on about one-third of the study area arterial
system under this plan. Conflicts between pedestrian and vehicular traffic, while unquantifiable,
also were assumed to be minimized under this plan.
As under the other objectives, an assessment of the
degree to which this objective is met under this
plan cannot be made without having designed and
tested other alternative plans.
Effectiveness of the "Status Quo" Transportation
System Plan in the Provision of Transportation
Facilities With a High Aesthetic Quality
This seventh and last objective formulated under
the study recognizes the need for beauty in the
environment for the physical and mental health
and well being of people in the study area. Transportation facilities are major and ubiquitous features of the land- and cityscape and therefore
have a significant impact on the attractiveness of
the environment. This objective is supported by
two standards.

Aesthetic Facility Design: The first standard under
this obiective specifies that transportation facility
constrtktion
should be developed using
sound geometric, structural, and landscape design
standards which consider the aesthetic quality of
the transportation facilities and the areas through
which they pass. Because no new facilities or major
facility improvements, other than those programmed facilities included under the existing
transportation system as defined herein, are proposed under the "status quo" plan, this standard
can be considered to be met.
Proper Facility Location: The second standard
under this objective specifies that transportation
facilities should be located to avoid destruction of
visually pleasing buildings, structures, and natural
features and to avoid interference with vistas to
such features. Like the first standard, this standard
is met by the "status quo" plan because there are
no new facilities or major facility improvements
proposed under this plan.

Map 226

Table 227

MAJOR AND COMMUNITY LEVEL
INDUSTRIAL CENTERS IN THE
STUDY AREA WITHIN 30 MINUTES
TRAVEL TIME BY TRUCK OF THE
PORT OF MILWAUKEE: YEAR 2000
"STATUS QUO" ALTERNATIVE PLAN

DISTRIBUTION OF PASSENGER MILES
OF TRAVEL IN THE STUDY AREA BY
MODE AND FACILITY TYPE: YEAR 2000
"STATUS Q U O ALTERNATIVE PLAN

Passenger Miles of Travel
dn an Average Weekday

ModeIFaciiity
TVP~

Number

.....
. .... ..
..

PublicTransit
Freeways.
Standard Arterials.
Total

Percent

537,300
4,775.200
5,050,200

5.2
46.1
48.7

10,362.700

100.0

Source: SEWRPC.

Table 228
ESTIMATED TRAFFIC ACCIDENT
EXPERIENCE ON THE TRANSPORTATION
SYSTEM OF THE STUDY AREA: YEAR 2000
"STATUS QUO" ALTERNATIVE PLAN
"Status Ouo" Plan
Alternative: 1980-2000

Accident
Characteristic
Number of Property
Damage Accidents.
Number of Injuries.
Number of Fatalities

...

...
.. .

Arterial
Street and
Highway
System

Public
Transit
Systema

685,400
148,500
1,460

12.600
6,900
20

Total

698.000
155,400
1,470

' o n the public transit system vehicle accident8 are w i d e r e d prop.
arty damage accidents, and passenger accidents are considered
injuries.
Source: SEWRPC.

Each of the industrial centers within the study area should be
located within 30 minuter overall travel time by truck of the Port of
Milwaukee. As shown on this map, six of the seven major industrial
centers-all but the Milwaukee-Granville major industrial centerand four of the community-level Industrial centers would be within
30 minuter overall travel time by truck of the Port of Milwaukee
in the design year under the "status quo" transportation plan.

Source: SEWRPC.

Summary and Conclusions: The seventh objective
tor transportation system management and development in the northwest side study recognizes the
need for beauty in the environment for the physical and mental health and well being of the
people in the study area. This objective is intended
h provide a guide for the design and implementation of those facility construction projects
included under each alternative plan. Because no
facilities or facility improvements are proposed
under the "status quo" plan, both standards under
this objective may be considered to be met.

Summary and Conclusions of Evaluation
of "Status Quo" Long-Range Course of
and Southern Ozaukee Counties
The seven- transportation svstem management and
development objectives aiopted under the Milwaukee Northwest SideIOzaukee County transportation improvement study are intended to define
the transportation needs of the study area. These
seven objectives include: accessibility to land use;
economic and energy efficiency; an appropriate
range of transportation services; quick and convenient travel; minimum disruption of urban land
uses and of the natural resource base; travel safety;
and an aesthetically pleasing transportation system.
Perhaps the most important implication of such
a "status quo" plan is the increased level of traffic congestioll which may be expected. Under
a "status quo" plan, about 23 percent of the arterial street and highway system of the study area
may be expected to operate over design capacity
and experience traffic congestion by the plan
design year 2000. In 1978, only about 13 percent
of the arterial streets and highways of the study
area were operating over design capacity.
With respect t o the public transit element of the
transportation system, a problem in the study area
which would result from a "status quo" course of
action would be a lack of transit service accessible
by walking in the outlying parts of the urbanized
portion of the study area. The area not adequately
served would include about 53,000 residents and
about 27,000 jobs. Other portions of the outlying
parts of the urbanized portion of the study area
would not be served well by public transit, including contiguous areas of medium- and highdensity
development, the existing Northridge regional retail
and service center, and the City of Milwaukee
regional industrial center which is partially developed in the northwestern corner of Milwaukee
County. This lack of good transit service is evidenced by the high transit travel times which
would exist in the area and the number of transfers
required in transit tripmaking. In addition, the
transit system in the study area would have insufficient capacity to serve future demand. The
system would not meet motor bus passenger load
factor standards on nearly one-third of its routes
by the year 2000 under a "status quo" plan. No
such transit system congestion existed in 1978.
Also, five "Freeway Flyer" park-ride lots would
have insufficient capacity for transit passenger

parking demand by the plan design year 2000.
Only one park-ride lot was overcrowded in 1978.
It is important to note that the negative irnplications cited above are the consequences of "doing
nothing" in transportation system improvement
over the next 20 years, and that while there are
important disadvantages to this course of action,
there are also some advantages. There would be no
displacement of homes, businesses, or industries
for transportation purposes under this alternative
course of action. Capital costs for transportation
would be very small and include only those necessary for actions already underway in 1980, and for
the maintenance of the existing transportation
system, such maintenance being limited to street
resurfacing and reconstruction and to the necessary
purchase of replacement transit vehicles. Furthermore, because this alternative envisions no transit
service extensions or service level improvements
time when ridership
over the planning periodmay be expected to increase as motor fuel prices
increase and transit fares are held stable in constant
dollars-this plan has the benefit of a reduced
public subsidy of the transit system operating
deficit in the study area. The total future subsidy
for the study area would be about $6.8 million in
the year 2000, as compared with about $10.7 million in 1980; the subsidy required per passenger
would be $0.20 in the year 2000 as compared with
about $0.44 in 1980, all costs being expressed in
1980 dollars.
The remainder of this chapter is devoted to evaluating alternatives to this "status quo" plan of
action. These alternative plans will be directed
toward minimizing the undesirable implications of
the "status quo" alternative. The first such alternative to be examined will establish the degree
to which these negative impacts can be reduced,
along with air pollutant emissions, motor fuel
consumption, and user costs, while retaining to the
extent practicable the advantages of the "status
quo" alternative in terms of capital costs and
community disruption. This alternative plan will,
consequently, propose only traffic management
actions and public transit improvement and expansion over the next 20 years in the study area. The
next alternative plan examined will, in addition,
propose arterial street improvements and expansion. This plan will, as a consequence, provide
for the further reduction of the negative impacts
of the "status quo" plan, notably traffic congestion, although at an increase in capital cost and
urban disruption.

A LONG-RANGE TRANSPORTATION
SYSTEM PLAN FOR THE NORTHWEST
SIDE STUDY AREA LIMITED TO TRANSPORTATION SYSTEMS MANAGEMENT
AND PUBLIC TRANSIT IMPROVEMENT
The long-range transportation planning was conducted in a stepwise manner under the study. Each
successive alternative plan was specifically designed
to resolve any transportation system problems and
deficiencies which the analyses indicated remain
unresolved in the design year by the previous plan
considered. The first long-range plan considered
and documented in the preceding section of this
chapter--the "status quo" alternative plan-represented a minimum capital cost plan, as it would
entail no further capital investment in transportation system improvements of any kind. The second
long-range plan considered, as documented in this
section, consisted solely of traffic management and
public transit improvement measures. Consideration of such a plan was intended to assure that
relatively low capital cost transportation systems
management and public transit improvement
measures were considered prior t o the consideration of more capital-intensive arterial street
improvements. The third long-range plan considered was specifically designed t o resolve the
transportation system deficiencies which the
analyses indicated would remain unresolved under
the second, or combination, transportation systems
management and transit improvement plan, and
included proposed actions to expand the capacity
of the existing arterial street and highway system
of the study area.
Characteristics of the Combination
iIkans~ortationSvstems Manuement
and Transit Improvement Plan
Under the combination transportation systems
management and transit improvement long-range
alternative plan, the "status quo" arterial street
and highway system of the study area was assumed
t o be improved by implementation, to the maximum extent practicable over the plan design period,
of transportation systems management measures
on each segment of arterial street and highway in
the study area. This assumption was intended t o
assure that under this plan, every attempt would be
made t o obtain the maximum capacity from each
link in the existing arterial street and highway
system of the study area. More specifically, it was
assumed that all transportation systems management actions recommended for the signalized intersection approaches identified as having problems

under the short-range element of the study, as
documented in Chapter V, would be implemented.
At all other signalized intersection approaches
in the existing urban portions of the study area,
a 1 0 percent increase in intersection approach
capacity was assumed to be achieved by future
transportation systems management actions, this
increase being approximately equal t o the average
increase in capacity obtained from the short-range
traffic management recommendations set forth in
Chapter V. Major increases in signalized intersection approach capacity were also assumed for those
facilities expected t o be reconstructed from rural
to urban cross-sections over the plan design period,
the reconstruction including widened approach
pavements with exclusive right- and left-turn lanes
as may be found necessary. In addition, all of
these intersections were assumed to have the potential for an increase in capacity of 10 percent
through application of transportation system management measures.
All existing unsignalized intersections in the study
area which were determined to warrant signalization over the plan design period were assumed t o
be signalized with the most efficient signal timing
split practicable between the approaches t o the
intersection. And each such intersection approach
was assumed to be provided with exclusive turn
lanes. In addition, all of these intersections were
assumed to have the potential for a 1 0 percent
increase in capacity through application of transportation systems management measures.
As demonstrated in the prototype midblock analysis of N. 76th Street (STH 181) completed by the
Wisconsin Department of Transportation, traffic
problems at midblock locations may be expected
to be related largely to traffic accidents rather than
to traffic congestion and delay. Traffic management actions designed t o abate midblock accident
and congestion problems were, for long-range planning purposes, assumed t o have been implemented
as necessary under the short-range plan along the
mediandivided portions of each of the 20 problem
arterial streets in the study area, according to the
presented prototype. Since problems at midblock
areas were assumed to be principally accidentrelated, and since it was assumed that any midblock
traffic problem which would have been identified
under the short-range plan would have been abated
with an appropriate traffic management action, it
was not assumed in the simulation of the transportation systems management and transit improvement plan that any midblock problems would
significantly impact traffic flow.
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The public transit system for the study area under
this combination transportation systems management and transit improvement plan was defined
to include the rapid, or primary, the express, or
secondary, and the local, or tertiary, service as
proposed to be provided in the study area under
the newly adopted long-range primary transit
system plan for the year 2000.~The system planning effort which resulted in this plan for the
Region, and for the study area as a part of the
Region, was conducted concurrently with the
northwest side study and was coordinated with the
northwest side study so that the findings of the
primary transit system planning effort could be
incorporated directly into the northwest side study
recommendations. The Regional Planning Commission staff was the lead agency and staff for both
planning efforts, and nine members of the northwest side study advisory committee, or about
60 percent of the members of that committee,
were also members of the primary transit system
study advisory committee, and represented about
40 percent of that committee. Finally, both planning efforts had similar transit development and
operation objectives-specifically, to maximize the
availability of a high level of transit to, and use of
transit by, the urban residents of the Region/study
area, while maintaining cost-effective transit facilities and services at minimum cost to the public.
As shown on Map 227, transit service would be
extended under this plan to those parts of the
study area expected to be developed at urban
densities over the plan design period. The number
of route miles operated in the study area would
be increased from the 455 miles operated in
1980 t o 868 miles under the plan, as shown in
Table 229. Transit vehicle miles operated would
increase by 20 percent, from 37,500 to 45,190;
and the number of transit vehicles required during
peak hours of service would increase by 23 percent, from 329 to 404, based on morning peakhour requirements.

permit the provision of a high level of transit service over the freeway system. The operational
control system would use an areawide rampmetering system to constrain access t o the freeway
system during peak hours, thereby seeking to
ensure high rates of traffic flow at reasonable
operating speeds on the freeway system. The
system would consist of interconnected demandresponsive ramp meters, priority access for highoccupancy vehicles, improved driver information,
and improved accident incident management procedures. Under the plan, primary transit service
would be provided in the study area over 1 4 buson-freeway routes, totaling 324 route miles and
serving 1 4 stations. This planned service represents
an increase of nine routes, totaling 228 round-trip
route miles, and six stations over the service provided in 1980.

In addition to the improved bus service, a high
level of transit service in the corridor would be
provided by a light rail line, connecting the downtown Milwaukee central business district to the
Northridge regional activity center, as shown on
Map 228. The recommended light rail transit line
would operate almost entirely at-grade in a transit
mall, on street medians, and along railway rightsof-way. Twenty-seven stops would be provided
along the 14.3-mile line, at distances of one-eighth,
one-fourth, one-half, one, and one and one-half
miles, depending on the density of adjacent development. Although a final alignment for the light
rail line was not determined in the initial system
planning effort, a preferred line was identified
with two possible alternatives thereto, as shown
on Map 228.

The express, or secondary, level of transit service
would consist of express bus routes operated over
surface arterial streets, with stops generally limited
to intersecting transit routes. A total of seven
express routes would be provided, totaling 80 route
miles and operating over 41 miles of surface arterials in the study area. Exclusive transit lanes-that
is, traffic lanes reserved for the operation of buses
The rapid, or primary, service which would be
only during specified hours of the day-would
implemented within the study area under the
be provided on one of these express routes over
plan would consist of a light rail transit line and
1.3 miles of surface arterials. The exclusive lanes
1 4 routes of motor buses operating in mixed traffic
would be located on W. Wells Street from N. 10th
on freeways and over connecting surface arterials.
Street to N. Prospect Avenue. In 1980, only one
The freeways would be operationally controlled to
express route was operated in the study area, over
four miles of surface arterials, and no exclusive
lanes for such service were provided. In 1982,
5 ~ e SEWRPC
e
Planning Report No. 33, A Primary
an additional express route was operated from
9
forN. 60th Street and W. Fond du Lac Avenue to
N. 12th Street and W. Wisconsin Avenue.
mally adopted by the Commission on June 6, 1982.

Map 227

PUBLIC TRANSIT SYSTEM I N THE STUDY
AREA: ZOO0 TSMITRANSIT IMPROVEMENT
TRANSPORTATION SYSTEM PLAN

Table 229
PUBLIC TRANSIT FACILITIES I N THE STUDY AREA: 1980 A N D 2000 "STATUS Q U O
A N D TSMITRANSIT IMPROVEMENT TRANSPORTATION SYSTEM H A N S
2000 TSMITransit
2000
"Status Quo"
Plan

Existing

1980
Transit Facilities
Characteristic

Percent
of Total

Miles

Percent
of Total

Miles

Improvement
Transportation
System Plan
Percent
of Total

Miles

-

Total Study Area
Average Weekday Route Miles
Primary . . . . . . . . . . . . .
Secondary. . . . . . . . . . . .
Tertiary . . . . . . . . . . . . .

.....
.....
.....

Total

96.3
7.6
351.3

21.1
1.7
77.2

96.3
7.6
351.3

21.1
1.7
77.2

352
80
436

40.6
9.2
50.2

455.2

100.0

455.2

100.0

868

100.0

Miles
Special Facilities
Exclusive Rights-of-way . .
Exclusive Lanes on Streets .

---

.......
.......

Number of Vehicles
per our^
Average Weekday
Vehicle ~ e q u i r e m e n t s ~
b
Peak Period . . . . . . . . . . . . . . .
Midday Period . . . . . . . . . . . . . .

.....

Bus Miles per Average Weekday.
Average Weekday Transit Ridership

...

Miles

--

-Number of Vehicles
per our^

Miles

5.4
8.9

Number of Vehicles
per our^

329
210

329
210

404
256

37,500
77,000

37,500
85,000

45,100
131,000

a ~ e h i c l erequirements are for those routes serving the study area.
braken for morning peak period only.
Source: SEWRPC.

The tertiary level of transit service included in the
plan would consist of local transit service provided
over arterial and collector streets with frequent
stops for passenger boarding and alighting. Under
the plan, extensive additions to the tertiary, or
local, transit service routes would be provided
where such services would recover a reasonable
portion of operating costs from farebox revenues.
The plan envisions the ultimate extension of tertiary transit service to most of the urbanized parts
of the study area, including areas of urban development in the southern half of Ozaukee County
and northwestern Milwaukee County not now

served. More than 436 route miles of service would
be provided under the plan, an increase of 24 route
miles over the 351 route miles operated in 1980.
Under the plan, an estimated 131,000 transit trips
would be made within the study area on an average weekday in the year 2000, or about 9.3 percent of the total number of person trips generated
within the study area and internal to the Region
on an average weekday in that year. As shown
in Table 229, this level of tripmaking by public
transit would represent a 54 percent increase in
transit trips made under a "status quo" long-range

Map 228
THREE ALTERNATIVE ALIGNMENTS FOR THE RECOMMENDED LIGHT RAIL

The lower tier of the final recommended plan for the development of a primary transit system proposes that a single light rail transit facility be
constructed in the northwest corridor of the greater Milwaukee area. While it was necessary t o select a single preferred alignment for the our.
Pose of testing alternative Plans under the first phase of the alternatives analysis-shown as Alignment 1 above-the final selection of the best
-~~~
alignment is the rublect of more detsnled corridor analysis work. During preliminary engoneerlng and env~ronmental~mpactanalysis, the three
be explicitly considered. along with other porrnble alternative alignments which may become evident.
alignments shown here w o ~ l d
~

Souroe: SEWRPC.
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plan, and, as such, would mean that an estimated
33,800 fewer automobile trips would be generated
within the study area in the year 2000. Correspondingly, on an average weekday 6,140 fewer
gallons of motor fuel would be used by automobiles within the study area in that year.
Implications of the Transportation Systems
Management and Transit Improvement Plan for
~ r t e r Street
k
improvement and Expansion
The most important finding of the analyses conducted of the combination transportation systems
management and transit improvement plan was the
level of traffic congestion which may be expected
in the study area under the plan under the levels
of demand on the transportation facilities anticipated under the normative land use plan for the
study area. This level of congestion was used t o
determine the degree to which further long-range
arterial street and highway improvement and
expansion measures would need t o be considered
under this study.
In 1978, about 57 miles, or 13 percent, of the
arterial streets and highways of the study area
were found to be operating over design capacity,
with an additional 35 miles, or 8 percent, operating
at design capacity. If no actions were taken over
the next 20 years to increase the capacity of the
existing transportation system area-through traffic
management, street widening, or public transit
improvements or combinations of such improvem e n t m s is the assumption of the "status quo"
plan, the mileage of arterial streets and highways
operating under congested conditions would
increase from 57 miles to about 101 miles, or from
1 3 percent to 23 percent of the arterial street

and highway system of the study area. A total of
48 miles, or 11 percent, would operate at design
capacity by the plan design year 2000, an increase
of 1 3 miles, or 37 percent, over the existing system.
Under the transportation systems management
and transit improvement plan, significant improvement and expansion of the study area public
transit system, and the extension of traffic management actions throughout the entire,study area
arterial street and highway system, is assumed by
the year 2000. These actions may be expected t o
abate the anticipated increase in traffic congestion,
as shown on Map 229 and in Table 230. The total
mileage of arterials operating over design capacity
in the year 2000 may be expected to decline from
the 101 miles that would result from no action,
or 23 percent of the study area arterial system,
to 57 miles, or 1 3 percent, or about the same level
of overdesigncapacity operation that currently
exists in the study area. However, the total arterial mileage operating at design capacity would be
expected to increase from 48 miles, or 11 percent
of the study area arterial system, t o 75 miles, or
17 percent, or over twice the level of atdesigncapacity operation that currently exists in the
study area.
A LONG-RANGE TRANSPORTATION
SYSTEM PLAN FOR THE NORTHWEST
SIDE STUDY AREA WHICH INCLUDES
ARTERIAL STREET AND HIGHWAY
SYSTEM IMPROVEMENT AND EXPANSION
To resolve the remaining transportation system
congestion, the long-range plan was extended to
include the widening of existing and construction

Table 230
DISTRIBUTION OF MILES OF ARTERIAL STREET AND HIGHWAY FACILITIES
OPERATING AT OR OVER DESIGN CAPACITY I N THE STUDY AREA: YEAR 2000
"STATUS Q U O AND TSMnRANSlT IMPROVEMENT TRANSPORTATION SYSTEM PLANS
TSMRransit
Improvement Plan

"Status Quo"
Plan

Service Level

Miles

Percent

Miles

Percent

Under Design Capacity. . . . .
At Design Capacity . . . . . . .
Over Design Capacity. . . . . .

309.5
74.7
56.7

70.2
16.9
12.9

291.5
48.0
101.4

66.1
10.9
23.0

440.9

100.0

440.9

100.0

Total
Source: SEWRPC.
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Map 229
ARTERIAL STREET AND HIGHWAY
CONGESTION WITHIN THE NORTHWEST
SIDE STUDY AREA UNDER THE TSMl
TRANSIT IMPROVEMENT TRANSPORTATION
SYSTEM PLAN IN THE YEAR 2000
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As shown on this map, under the transportation systems management.transit Improvement alternative plan, the total mileage of
arterials operating over design capacity by the year 2000 may be
expected to decline from 101 miles, or 23 percent of the study ares
arterial system under the "status quo" alternative plan. to 57 miles,
or 13 percent, or to about the same proportion of the arterial street
w m m that operated over design capacity in 1978.

Source: SEWRPC.

of new arterial streets and highways in the study
area. In keeping with one of the objectives of the
study-to resolve traffic congestion on arterial
streets and highways in the study area-the arterial
street and highway improvements proposed under
this third long-range plan for the study area sought
to eliminate operation of the overdesign-capacity
arterial streets and highways of the study area.
Effort was also made under this plan to reduce, to
the greatest extent possible, the number of miles of
arterial streets and highways within the study area
operating at design capacity.
A reduction in the proportion of the system operating at designcapacity operation was proposed as
well because it was recognized that the forecast of
the proportion of the arterial street and highway
system which may be expected to operate at design
capacity was based on analyses of average weekday operating conditions. No allowance was made
in the forecast for the effect of such factors as
adverse weather conditions including rain, but
particularly snow; lane closures due to roadway
or utility maintenance; street closures due t o
resurfacing or reconstruction; or traffic interference such as accidents and stalled or illegally
parked vehicles, all of which are relatively common
occurrences and all of which serve to reduce the
traffic-carrying capacity of arterials and increase
congestion. The occurrence of any of these conditions would be sufficient to result in overdesigncapacity operation on any arterial forecast to
operate at design capacity.

It must be recognized further that atdesigncapacity arterial operation represents a situation
in which the arterial streets and highways carry
traffic volumes equal t o their design capacity-that
is, equal to the maximum traffic volume that the
arterials can carry and still operate at level-ofservice "C," as defined by the Transportation
Research Board of the National Academy of
Science in its Highway Capacity Manual. t is
important not to misinterpret atdesign-capacity
arterial operation as arterial operation within the
full range of level-of-service "C." Under the transportation system management and transit improvement plan, over 1 8 percent of the arterial system
mileage within the study area is expected to
operate within the full range of level-of-service
"C9'-that is, within a volume-tocapacity ratio of
0.84 to 1.10. About 94 percent of this arterial
mileage, or about 17 percent of the entire study
area arterial system, is expected to operate at
is,
the upper limit of level-of-service "C,"-that

with a volume-tocapacity range of 0.90 to 1.10
Any further increase in traffic volumes or any
reduction in capacity for this latter arterial mileage
will result in overdesign-capacity operation and
attendant congestion.
The following sections of this chapter advance
proposals for arterial street widening to resolve
the traffic congestion which is forecast to remain
on study area arterial streets and highways following the consideration of a transportation systems
management and transit improvement plan. A section is presented for each of seven subareas of the
study area shown on Map 229. In each case, the
proposed widenings are designed to abate the
traffic congestion associated with traffic flow
movement along a travel corridor. This procedure
permitted the widening of arterial streets and
highways parallel to a congested arterial to be
considered in those cases in which the widening of
a particular congested arterial itself was not considered feasible. The first arterial street improvement
considered-in all cases prior to arterial widening
alternatives-was the prohibition of on-street parking along an entire stretch of congested arterial
street or parallel arterial street so that, in effect,
a full additional through lane of traffic would be
provided in the direction of peak traffic flow.
Implementation of this alternative would necessarily mean that all parking, standing, or stopping
would need to be banned along the entire length of
the arterial stretch at least during each of the two
peak travel periods, or from 6:00 a.m. to 9:00 a.m.
and from 3:00 p.m. to 6:00 p.m. Parking prohibition was the first alternative considered because it
would in all cases be the lowest cost alternative,
and would entail no land acquisition. On-street
parking prohibition, however, was not recommended where it was considered to be impractical.
On-street parking prohibition was considered to be
an impractical alternative along those arterial streets
where available on-street parking spaces were currently in heavy use, where off-street parking was
not otherwise provided, and where alternative
on-street parking was not available. This exercise of
judgment applied to arterials abutted by various
land uses, but particularly to arterials abutted by
commercial land uses. It was considered essential
to carefully assess the feasibility of prohibiting
on-street parking before considering additional
measures to expand the trafficcarrying capacity of
a street. If actions to prohibit on-street parking
were recommended which would, as a practical
matter, never be implemented, then the recommendations could only contribute to a continua-

tion of the traffic congestion problems. And, more
importantly, whether or not these problems should
remain unresolved or should be resolved through
street widening, and identification of the attendant
costs, would not be considered under the study.
Alternative widenings of the entire stretch of
a congested arterial street or highway or parallel
arterial street were next considered. Two basic
types of widenings each were considered in urban
and urban fringe areas. The first type of widening
considered in urban areas was the improvement of
an arterial street or highway to a "minimum"
urban cross-section, with curb and gutter and
sidewalks, in order to provide for two lanes of
through traffic with parking permitted, or for four
through lanes of moving traffic with parking prohibited, in each case with no median. The second
type of widening considered in urban areas was the
improvement of the arterial street or highway to
a "desirable" urban cross-section in order to provide for either four through lanes of moving traffic
with parking permitted, or six through lanes of
moving traffic with parking prohibited, in each
case with a median. Minimum and desirable widening alternatives were also considered in suburban
and rural-urban fringe areas. Both types of alternatives provided for four through lanes of traffic
with shoulders, with no median being provided
under the minimum cross-section alternative, and
a median being provided under the desirable crosssection alternative. In those cases in which additional rights-of-way were required t o accommodate
the widening of an arterial street or highway, the
right-of-way costs and displacements presented
represent the least expensive and least disruptive
alternative for the proposed widening. Although
consideration was given to the most cost-effective
location of needed additional right-of-way, further
consideration, and perhaps variation in the rightof-way acquisition requirements along a roadway,
will be necessary during the preliminary and final
engineering phases of project development. Typical
cross-sections for the types of widenings considered are shown in Figure 96. It is important to
note that the cross-sections shown are typical, and
that in all cases arterial widening proposals were
applied with judgment and with consideration
of the need for additional right-of-way and of the
effect on adjacent land uses.
Arterial street improvement and expansion projects, other than those required to resolve specific
problems which the analyses identified, were also
proposed in the study area under this final longrange alternative plan. Although these other

projects would increase study area arterial capacity
and would abate congestion problems, the principal reason for these proposals was t o provide an
integrated system of urban arterials, with a proper
spacing and with proper cross-sections to serve
those parts of the study area expected to be
converted from rural to urban use over the twodecade plan design period. The arterial spacing
proposed, as specified in one of the standards
supporting the agreed-upon transportation system
development objectives, was no more than two
miles apart in lowdensity urban areas, no more
than one mile apart in mediumdensity urban areas,
and no more than one-half mile apart in highdensity urban areas. In the conversion of arterials
from rural to urban cross-sections, it was typically
proposed to convert a 24-foot-wide rural pavement
to a 48-foot-wide urban pavement, the latter with
two traffic lanes and two parking lanes, curb and
gutter, and sidewalks. Such conversion was assumed
to occur only in areas expected to be converted
from rural to urban use over the twodecade plan
design period. In those areas of fringe urban or
suburban development, however, where development would only back onto arterials, a 24-footwide pavement with six-foot-wide shoulders was
used as a minimum suburban cross-section.
Ozaukee County Area
One area identified as having unresolved arterial
street and highway congestion problems was the
southern portion of Ozaukee County. The analyses
indicated that in this area, three congestion problems may be expected to remain after consideration of a transportation systems management and
transit improvement plan under future land use
and travel demand conditions: one along STH 60
and Washington Street west of and through the
Village of Grafton; one along a north-south corridor through the central portion of Ozaukee
County from the Milwaukee-Ozaukee County
line to the Village of Grafton; and one along an
east-west corridor centered on Mequon Road
(STH 167) through the southern portion of
the County.
Wauwatosa Road (STH 181, CTH N, and STH 143)

1
be expected to remain in the plan design year on
Wauwatosa Road, STH 57, and Highland Road
within the north-south corridor through the central
portion of Ozaukee County from the Milwaukee/
Ozaukee County line to the Village of Grafton,
consideration was given t o improving two arterials
through the area-Wauwatosa Road (STH 181,
CTH N, and STH 143) from W. County Line Road

Figure 96
TYPICAL ARTERIAL STREET CROSSSECTIONS FOR CONSIDERATION
OF ROADWAY WIDENINGS UNDER THE NORTHWEST SIDE STUDY^
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Figure 96 (continued)

TYPICAL LIRBAN FRINGE OR SUBURBAN CROSS-SECTIONS FOR FOUR TRAFFIC LANES
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should be considered for reservation to accommodate the required number of traffic lanes, and of what pavement widths are
being suggested as a point of departure for the preliminary engineering studies.
Source: SEWRPC.

to STH 60, and STH 57 from W. County Line
Road to Bridge Street in the City of Cedarburg.
An increase in the number of moving traffic lanes
provided on one or more of these arterials may be
expected to abate the congestion in this portion
of Ozaukee County.
Wauwatosa Road currently has a rural cross-section
along the entire length of the problem corridor
from W. County Line Road to STH 60, with
a 22-foot-wide pavement adequate to provide for
two moving lanes of traffic. The cross-section has
six- to eight-foot-wide gravel shoulders within
a right-of-way which varies in width from 66 to
120 feet. The problem segment of STH 57 from
W. County Line Road to Bridge Street in the City
of Cedarburg has a pavement varying in width from
22 to 40 feet, adequate to provide for two moving
lanes of traffic throughout, and alternates between

a rural and urban cross-section. The right-of-way
width along this entire segment of STH 57 is
66 feet. From W. County Line Road to Mequon
Road (STH 167), with the exception of that portion at the intersection with Mequon Road which
has a 48-foot-wide urban cross-section with rightturn lanes, STH 57 consists of a 24- to 30-footwide pavement with 5- to 10-foot-wide shoulders.
From Mequon Road (STH 167) to the Village of
Thiensville, STH 57 has a 46-foot-wide pavement
with 10-foot-wide shoulders. Through the Village
of Thiensville, STH 57 has a 22- to 36-foot-wide
pavement with curb and gutter. Between the Village of Thiensville and the City of Cedarburg, the
arterial has a 22-foot-wide pavement with six-foot
shoulders. And, through the City of Cedarburg,
STH 57 has a 30- to 40-foot-wide pavement with
a rural cross-section, with limited segments having
eight-foot parking lanes.

The congestion within this central portion of
Ozaukee County, including congestion along
Highland Road, could be alleviated through the
provision of four lanes for moving traffic on either
STH 57 or Wauwatosa Road (STH 181, CTH N,
and STH 143). However, the only practical alternative for the provision of these additional lanes
is to improve Wauwatosa Road. The improvement of STH 57 was dismissed as impractical
because this arterial traverses the historic central
business districts of both the Village of Thiensville
and the City of Cedarburg. The widening of
STH 57 through these two central business districts
to provide two additional through lanes of traffic
would involve considerable disruption of existing
development through the taking of the necessary
right-of-way. The prohibition of on-street parking
in those areas where it currently exists along
STH 57-specifically in the these historic central
business districts-was also not considered feasible,
as no off-street parking or convenient replacement
on-street parking would be available to serve commercial land uses in these areas.
Two roadway improvement alternatives were developed for Wauwatosa Road from W. County Line
Road to STH 60. The first alternative considered
widening the arterial to a minimum suburban crosssection, and involved the provision of a 48-footwide four-lane undivided roadway with eight-footwide shoulders and 18-foot-wide ditch areas on
a 100-foot right-of-way along the entire length of
Wauwatosa Road from W. County Line Road to
STH 60. A typical cross-section for this alternative
is shown in Figure 97. No parking lanes would be
provided under this alternative, and, in order to
maintain four through lanes of traffic, on-street
parking would be prohibited. The location for the
widened right-of-way which would result in the
least cost and disruption was determined to be
centered on the existing roadway for its entire
length. This conclusion was dictated in part by the
fact that considerable right-of-way has previously
been dedicated during the subdivision and development of land adjacent to Wauwatosa Road.
The prohibition of all on-street parking along Wauwatosa Road under this first widening alternative
holds certain implications for future land use
development along Wauwatosa Road in Ozaukee
County. In order to negate any future need for
on-street parking, future residential development
should be encouraged to back onto facilities like
Wauwatosa Road. Residential development which
directly fronts Wauwatosa Road will need to be
discouraged. Traffic generated by future develop-

ments which necessarily will front Wauwatosa Road
should be collected by frontage roads wherever
possible. Excessive direct access to Wauwatosa
Road may be expected to cause the traffic lanes
of the arterial to be used as deceleration and
storage lanes for left and right turns at midblock
locations, thereby reducing its ability to carry
through traffic. Assuming such restriction of future
land use development, this alternative could be
expected to eliminate all remaining overdesigncapacity operation, and most of the atdesigncapacity operation, along the arterials in this
central north-south corridor.
The second alternative considered along Wauwatosa
Road, widening the arterial to a desirable suburban
cross-section, involved the provision of a pair of
24-foot roadways divided by a 24-foot-wide median,
eight-foot-wide shoulders, and 16-foot-wide ditch
areas to be constructed on a 120-foot right-of-way.
A typical cross-section for this alternative is shown
in Figure 97. As in the first alternative, no parking
lanes would be provided under this alternative and
on-street parking would be prohibited. Also like
the first alternative, the location for the widened
right-of-way which would result in the least cost
and disruption was determined to be centered on
the existing roadway for the entire length of the
project. Given the same constraints on future land
use development as those described under the first
alternative, this alternative could also be expected
to eliminate all remaining overdesign-capacity
operation and most of the atdesign-capacity operation in this central portion of Ozaukee County.
The provision of the 24-foot-wide median under
this second alternative would result in the separation of opposing traffic flows to improve travel
safety and would supply refuge and deceleration
area for left-turning vehicles at median openings
and intersections, thus further increasing the level
of service on Wauwatosa Road.
The negative impacts of each of these two widening alternatives are indicated in Table 231. The
negative impacts of a "do nothing" alternative,
which would provide that the physical features of
the roadway would remain unchanged except for
future renewal of the pavement surface, are also
included in Table 231. Under the "do nothing"
alternative, only required general summer and
winter maintenance work and two major resurfacings, including base patching, would be accomplished between 1980 and 2000. It should be
pointed out that the implementation of such
a "do nothing" alternative would not serve to
abate any remaining congestion along this north-

Figure 97
TYPICAL CROSS-SECTIONS OF IMPROVEMENT ALTERNATIVES 1 AND 2 FOR WAUWATOSA
ROAD (STH 181, CTH N, AND STH 143) FROM W. COUNTY LlNE ROAD TO STH 60
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south corridor. Also, under each of the alternative
plans, any traffic management actions previously
recommended for the arterial segment under the
short-range plan for the northwest side study area
which would not be precluded by physical roadway dimensions were assumed t o have been implemented. No such actions were recommended under
the short-range plan along this segment of Wauwatosa Road. Cost impacts shown in Table 231 for
each of the three alternatives are expressed in 1980
dollars, and include estimates of the construction
costs; the real estate, relocation, and demolition
costs; and the maintenance costs associated with
each alternative. Indicated also in Table 231 are
the disruption impacts associated with each of the
two widening alternatives plus the "do nothing"
alternative, including the number of single-family,
two-family, and multiple-family residential units
taken by type, as well as the number of commercial units required t o be taken. As shown in
Table 231, the second widening alternative would
have the highest estimated capital and maintenance
cost, $17,281,000, compared with an estimated
$13,467,000 for the first widening alternative, and
an estimated $4,628,000 for the "do nothing"

alternative. As also shown in this table, the second
widening alternative would also result in the greatest disruption, taking seven residential units and
one commercial unit, compared with three residential units and one commercial unit taken under
the first widening alternative and no displacement
required under the "do nothing" alternative.
The special arterial street improvement study conducted by the Wisconsin Department of Transportation also assessed the impacts of widening
alternatives as well as of the "do nothing" alternative on noise levels and air pollutant emissions. In
this analysis, it was found that there would be no
significant differences between the noise levels
generated by the two widening alternatives or
between the noise levels generated by the two
widening alternatives and the "do nothing" alternative. Although greater traffic volumes can be
expected under each of the two widening alternatives, and the outside moving traffic lane under
each alternative would be located closer t o the
affected land use development, noise levels
between the two widening alternatives and the

Table 231
COST AND DISRUPTION IMPACTS OF ALTERNATIVE IMPROVEMENT PLANS FOR
WAUWATOSA ROAD (STH 181, CTH N, AND STH 143) FROM W. COUNTY LINE ROAD TO STH 60

Impact
Cost (in 1980 dollars)a
Construction . . . . . . . . . . . . . . . . . . . .
Real Estate Acquisition,
Relocation, and Demolition . . . . . . . . . .
Maintenance . . . . . . . . . . . . . . . . . . . .
Total

Alternative 1
(48-foot roadway

Alternative 2
(24foot roadway
pairs with median)

$10,450,000

$13,775,000

1,145,000

731,000
2,286,000

1,220,000
2,286,000

$4,628,000

$13,467,000

$17,281,000

"Do Nothing"
Alternative

$3,483,000

--

Disruption
Residential Units Taken
Single Family. . . . . . . . . . . . . . . . . . .
Two Family. . . . . . . . . . . . . . . . . . . .
Multiple Family . . . . . . . . . . . . . . . . .
Total
Commercial Units Taken.

.............

-----

---

7
---

3

7

--

1

1

3

a~onstructioncosts for each alternative include estimates of the roadway construction, attendant traffic signalization, and engineering costs.
New roadway construction projects were assumed to have a useful life of 25 years. In order t o facilitate economic comparisons between the
new roadway construction projects and the "do nothing" alternative, under the "do nothing" alternative two roadway resurfacings were
assumed to be required during the 20-year plan design period. The first of these resurfacings was assumed to have a useful life of 15 years, and
the second a useful life of 10 years. Thus, the total effective useful life of resurfacing under the "do nothing"a1ternative would be 2 5 years,
equivalent to the useful life of a new roadway construction project. Right-of-way acquisition costs for each alternative include estimates of
the value of the required real property, the cost of relocation, the cost of demolition, i f any, and the attendant administrative costs. Maintenance cost estimates include estimates of the costs of winter maintenance over the 20year plan period based on the number and length of
pavement lanes, as well as general maintenance costs, also based on the number and length of roadway lanes except that no general maintenance costs were assumed to be incurred in the-first eight years following the construction of a new Portland cement concrete pavement,
and in the first four years following the construction of a new bituminous pavement.
Source: Wisconsin Department of Transportation and SEWRPC.

"do nothing" alternative were found to be about
equal due to the fact that traffic congestion would
still occur under the "do nothing" alternative and
would not occur under each of the widening alternatives. It was also found in this analysis that there
would be no significant differences in air pollutants
emitted between the two widening alternatives or
between the two widening alternatives and the "do
nothing" alternative. It is important to recognize
that, although the "do nothing" alternative was
shown to have similar noise and air pollutant
impacts to the two widening alternatives along
Wauwatosa Road, the "do nothing" alternative,
unlike the widening alternative, would have additional negative impacts on arterial streets located
adjacent and parallel to Wauwatosa Road. The
additional traffic volume carried on Wauwatosa
Road under the widening alternatives would necessarily have to be diverted to either STH 57 or Highland Road, thereby increasing noise levels and air
pollutant emissions on these arterials.

Based upon consideration of the additional capacity
afforded and congestion abated by each alternative, and the impacts in terms of the cost,
disruption, and environmental effects of each
alternative, it is recommended that the second
widening alternative--that is, the provision of
two 24-foot-wide roadway pairs, in addition to
a 24-foot-wide median and eight-foot-wide shoulders-proposed
for Wauwatosa Road be implemented. While both the minimal and desirable
cross-section widening alternatives would serve to
eliminate the remaining traffic congestion along
this north-south corridor, and the impacts of each
would be similar and minimal, widening to a desirable cross-section is recommended principally
because the provision of a 24-foot-wide median
under this alternative would effect a separation
of opposing traffic flows, thereby improving travel
safety, and would provide room for refuge and
deceleration lanes for left-turning vehicles at median
openings and intersections.

STH 60 (Washington Street) West of and Through
the Village of Grafton: To resolve the congestion
which may be expected to remain in the plan
design year in the east-west travel corridor through
the northern portion of the Village of Grafton
and to provide arterial street and highway system
network continuity between the north-south Wauwatosa Road corridor (STH 181, CTH N, and
STH 143) and the east-west STH 60 corridor, consideration was given to improving one arterial
through the area-STH 60 (Washington Street
within the Village of Grafton)-from STH 143
to Grafton Avenue (STH 57) in the Village of
Grafton. An increase in the number of moving
traffic lanes provided on this arterial would abate
the traffic flow problems in this portion of
Ozaukee County.
From STH 143 to 1st Avenue in the Village of
Grafton, STH 60 has a rural cross-section with
a 22-foot-wide pavement, adequate t o provide for
two moving lanes of traffic. This cross-section has
six-foot-wide gravel shoulders within a 100-footwide right-of-way. From 1st Avenue to 13th
Avenue in the Village of Grafton, STH 60 (Washington Street) has an urban cross-section with
curbs and gutters and sidewalks within a 66-footwide right-of-way, with a pavement width of 42 to
44 feet curb-to-curb from 1st Avenue to l l t h
Avenue, and a pavement width of 52 feet curb-tocurb from l l t h Avenue to 13th Avenue, adequate
to provide two lanes for moving traffic and two
parking lanes. Between 13th Avenue and 15th
Avenue, STH 60 crosses over the Milwaukee River
on a bridge which has sidewalks and a pavement
width of 27 feet curb-to-curb, adequate t o provide
two moving lanes for traffic. Between 15th Avenue
and STH 57 (Grafton Avenue), STH 60 also has an
urban cross-section with curbs and gutters and
sidewalks. Along this final portion of the problem
segment of STH 60, however, the right-of-way
width expands to 80 feet to accommodate dual
24-foot-wide roadways and a four-foot-wide
median at the intersection of STH 60 (Washington
Street) with STH 57 (Grafton Avenue), adequate
to provide four lanes for moving traffic with
parking prohibited. Along STH 60 (Washington
Street) in the Village of Grafton, parking is permitted from 1st Avenue to 13th Avenue, but is
prohibited on the bridge over the Milwaukee River
and between that bridge and the intersection of
STH 60 (Washington Street) and Grafton Avenue
(STH 57).

In the consideration of roadway improvement
alternatives for STH 60, the western segment of
the arterial-from STH 143 to 1st Avenue--and the
eastern segment of the arterial-from 1st Avenue to
Grafton Avenue (STH 57) through the Village of
Grafton-were examined separately. Two alternatives for the provision of minimum and desirable
suburban roadway cross-sections on STH 60 were
developed for the western segment of STH 60 from
STH 143 to 1st Avenue in the Village of Grafton;
and two alternatives for the provision of minimum and desirable urban roadway cross-sections
on STH 60 (Washington Street) were developed
for the eastern segment of STH 60 from 1st
Avenue to Grafton Avenue (STH 57). Separate
improvement alternatives were designed for each
of these two segments of STH 60 because of the
disparity of land uses adjacent to each segment.
Thus, separate recommended improvement alternatives were selected for the western and eastern
segments of STH 60, with due consideration being
given to the type of land use adjacent to each.
The first alternative considered for the western
segment of the arterial called for widening STH 60
to a minimum suburban cross-sectionfrom STH 1 4 3
to 1st Avenue. This alternative-would entail the
provision of a 48-foot-wide four-lane undivided
roadway with eight-foot-wide shoulders and
18-foot-wide ditch areas on a 100-foot-wide
right-of-way. The second alternative considered
called for widening to a desirable suburban crosssection. This alternative would entail the provision
of a pair of 24-foot-wide roadways divided by
a 24-foot-wide median, having eight-foot-wide
shoulders and 16-foot-wide ditch areas on
a 120-foot-wide right-of-way. This would require
the acquisition of an additional 1 0 feet of right-ofway along the segment. The typical cross-sections
for these two alternatives are shown in Figure 98.
No parking lanes would be provided under these
alternatives and, in order to maintain four through
lanes for traffic movement, on-street parking
would be prohibited. As in the widening alternatives proposed for the Wauwatosa Road corridor,
future development should be encouraged to back
onto STH 60 in order to negate any future need
for on-street parking along this segment of STH 60.
Encouragement of this type of development would
minimize direct access and, as such, minimize the
need for the traffic lanes to also serve as deceleration and storage lanes for left and right turns at
midblock locations, which would reduce the ability

Figure 98
TYPICAL CROSS-SECTIONS OF IMPROVEMENT ALTERNATIVES 1
AND 2 FOR STH 60 FROM STH 143 TO 1ST AVENUE
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of STH 60 to carry through traffic safely. The best
location for the new rightaf-way required under
the second alternative--the location which would
result in the least cost and disruption-was determined to be centered on the existing roadway for
this entire segment. Assuming this restriction of
future land use development, both of these alternatives could be expected to provide highway system
network continuity along this segment of STH 60.
The first alternative considered for the eastern
segment of the arterial called for widening STH 60
(Washington Street) to a minimum urban crosssection from 1st Avenue to 15th Avenue and
involved the provision of a four-lane undivided
roadway with a curb-tocurb pavement width of
48 feet, with sidewalks within the existing 66-footwide right-of-way. A typical cross-section for this
alternative is shown in Figure 99. Under this alternative, no expansion would be necessary from 11th
Avenue to 13th Avenue, or at the intersection of
STH 60 (Washington Street) and STH 57 (Grafton
Avenue) within the Village of Grafton. In order to

maintain two through lanes for moving traffic in
the peak direction during peak periods along this
segment, on-street parking, standing, or stopping
would necessarily be prohibited in the direction of
peak traffic flow during peak periods. Vehicles
accessing businesses or residences during peak
hours which front STH 60 (Washington Street) in
the Village of Grafton would have to park along
nearby intersecting streets or in off-street locations. Such widening would permit four lanes for
moving traffic along the entire length of this
problem segment, with the exception of that
segment of STH 60 carried on the bridge over
the Milwaukee River. This bridge, originally constructed in 1928, is recommended for reconstruction by 1985. At that time, it is recommended that
the structure be reconstructed to provide four lanes
for moving traffic plus sidewalks. Reconstruction
of the surface of this bridge would also need to
provide for pedestrian access across the Milwaukee
River. Under this alternative, no exclusive turn-lane
channelization would be provided at the intersection of STH 60 (Washington Street) with STH 57

Figure 99
TYPICAL CROSS-SECTIONS FOR IMPROVEMENT ALTERNATIVES 1 AND 2 FOR STH 6 0 (WASHINGTON
STREET) FROM 1ST AVENUE T O STH 57 (GRAFTON AVENUE) (EASTERN SEGMENT OF STH 60)
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1

isco cons in Avenue), and the existing left-turn channelization would be provided at the intersection of
STH 60 (Washington Street) and STH 57 (Grafton
Avenue). This alternative could be expected to
eliminate all remaining overdesigncapacity operation and most of the atdesigncapacity operation
in this portion of Ozaukee County.
The second alternative considered for the eastern
segment of the artekial called for widening STH 60
(Washington Street) to a desirable urban crosssection from 1st Avenue to STH 57 (Grafton
Avenue). This would entail the provision of dual
36-foot roadways separated by a 24-foot-wide
median with curb and gutter and sidewalks within
a 120-foot-wide right-of-way. A typical crosssection for this alternative is shown in Figure 99.
Such widening would permit four lanes for moving
traffic in addition to two parking lanes on STH 60
(Washington Street) within the Village of Grafton
from 1st Avenue to STH 57 (Grafton Avenue),
with the exception of that segment of STH 60
carried on the bridge over the Milwaukee River.
The bridge would be reconstructed, as under the
first alternative, to provide four lanes for moving
traffic plus sidewalks. This alternative could also

be expected to eliminate all remaining overdesigncapacity operation and most of the atdesigncapacity operation in this portion of Ozaukee
County. Under this alternative, the provision of
a median along STH 60 (Washington Street) from
1st Avenue to STH 57 (Grafton Avenue) would
permit the construction of any necessary left-turn
lanes at median openings along this arterial segment, and would provide adequate separation of
opposing traffic flows, thereby further increasing
the level of safety and service on STH 60 (Washington Street). The location for the widened right-ofway required under this second alternative which
would result in the least cost and disruption is
centered on the existing roadway from 1st Avenue
to STH 57 (Grafton Avenue).
The negative impacts of the two widening alternatives for both the western and eastern segments of
STH 60 and Washington Street are indicated in
Table 232. The negative impacts of a "do nothing"
alternative for each of these segments, under which
the physical features of the roadway would remain
unchanged except for renewal of the pavement
surface, are also indicated in Table 232. In each
case under the "do nothing" alternative, only

Table 232
COST AND DISRUPTION IMPACTS OF ALTERNATIVE IMPROVEMENT PLANS FOR
STH 60 (WASHINGTON STREET FROM STH 143 TO STH 57-GRAFTON AVENUE)
Eastern Segment of STH 60
(Washington Street) from 1st Avenue
t o STH 57 (Grafton Avenue)

Western Segment of STH 60
from STH 143 t o 1st Avenue

"Do Nothing"
Alternative

Impact
Cost (in 1980 d o ~ l a r s ) ~
Construction. . . . . . . . .
Real Estate Acquisition,
Relocation, and
Demolition . . . . . . . . .
Maintenance . . .

.
.

. . .....

Total

$ 756,000

Alternative 1
(48-foot-wide
suburban
roadway)

Alternative 2
(24-foot-wide
suburban roadway
pairs with median)

$1,575,000

--

-.

"Do Nothing"
Alternative

$1,785,000

$400,000

--

Alternative 1
(48-foot-wide
urban roadway)

Alternative 2
(36-foot-wide
urban roadway
pairs with median)

$1,520,000

$1,945,000

-.

269,000

538,000

14,000
538,000

230,000

230.000

2,900,000
346,000

$1,025,000

$2.1 13,000

$2,337,000

$630,000

$1,750,000

$5.1 91,000

-

Disruption
Residential Units Taken
Commercial Units Taken

...
. ..

---

---

---

--

--

---

20
6

a~onstructioncosts for each alternative include estimates of the roadway construction, utility relocation, and engineering costs. New roadway ~ 0 n s t r ~ ~ tprojects
i0n
were assumed t o have a useful life of 25 years. I n order t o facilitate economic comparisons between the new roadway construction projects and the "do nothing"
alternative, under the "do nothing" alternative two roadway resurfacings were assumed t o be required during the 20year plan design period. The first of these
resurfacings was assumed to have a useful life o f 15 years, and the second a useful life o f 10 years. Thus, the total effective useful life of resurfacing under the
"do nothing"a1ternative would be 2 5 years, equivalent t o the useful life of a new roadway construction project. Rightof-way acquisition costs for each alternative
include estimates of the value o f the required real property, the cost of relocation, the cost of demolition, i f any, and the attendant administrative costs. Maintenance cost estimates include estimates of the costs of winter maintenance over the 20-year plan period based on the number and length of pavement lanes, as
well as general maintenance costs, also based on the number and length of roadway lanes except that no general maintenance costs were assumed t o be incurred
in the first eight years following the construction o f a new Portland cement concrete pavement, and in the first four years following the construction of a new
bituminous pavement.
Source: Wisconsin Department of Transportation and SEWRPC.

required general summer and winter maintenance
work, and two major resurfacings, including base
patching, would be accomplished on each segment
of STH 60 between 1980 and 2000. Also, under
each of the alternative plans any traffic management actions previously recommended for the
arterial segment under the short-range plan for the
northwest side study area which would not be
precluded by physical roadway dimensions were
assumed to have been implemented. In the case of
STH 60, no recommendations were made for either
the western segment of STH 60 from STH 143 to
1st Avenue, or the eastern segment of STH 60
from 1st Avenue to Grafton Avenue (STH 57)
northbound. It should be pointed out that the
implementation of a "do nothing" alternative
would neither serve to abate any remaining congestion along this east-west corridor nor provide
for any additional traffic flow network continuity
between the Wauwatosa Road corridor, STH 60,
and STH 57.

The cost estimates shown in Table 232 are
expressed in 1980 dollars and include estimates of
the construction costs, including utility relocation
costs; the real estate, relocation, and demolition
costs; and the maintenance costs associated with
each alternative. Also indicated in Table 232 is the
disruption which may be expected to be associated
with each of the two widening alternatives plus
the "do nothing" alternative for each segment of
STH 60, including the number of residential and
commercial units required to be taken. As shown
in Table 232, of the alternatives proposed for the
western segment of STH 60 from STH 143 to 1st
Avenue, the second widening alternative would
have the highest estimated capital and maintenance
cost, $2,337,000, compared with an estimated
$1,025,000 for the "do nothing" alternative and
an estimated $2,113,000 for the first widening
alternative. As also shown in this table, neither of
the widening alternatives proposed for the western
segment of STH 60 would require the acquisition

of any residential or commercial units. Of the
alternatives proposed for the eastern segment of
STH 60 (Washington Street) from 1st Avenue t o
STH 57 (Grafton Avenue), the second widening
alternative would have the highest estimated
capital and maintenance cost, $5,191,000, compared with an estimated $630,000 for the "do
nothing" alternative and an estimated $1,750,000
for the first widening alternative. Table 232 shows
that of the widening alternatives proposed for this
eastern segment, only the second would involve
disruption, taking 20 residential units and six
commercial units.
There would be no significant differences in the
environmental impact in terms of air quality and
noise levels between the two widening alternatives
and between the "do nothing" alternative and the
two widening alternatives considered for each segment of STH 60. However, under the "do nothing"
alternative, reduced travel speeds and congestioninduced stop-and-go driving on the eastern segment
of STH 60 would result in increased air pollutant
emissions along that segment.
Based upon consideration of the additional continuity afforded the arterial street and highway
system by each alternative, and the impacts of each
alternative in terms of cost, disruption, and environmental factors, it is recommended that the
second widening alternative-that is, a suburban
cross-section with two 24-foot-wide roadway pairs,
in addition to a 24-foot-wide median and eightfoot-wide shoulders on a 120-foot-wide rightafway-be implemented along the western segment
of STH 60 from STH 143 t o 1st Avenue in the
Village of Grafton. Both the minimum and desirable cross-section widening alternatives would serve
to provide the necessary arterial street and highway
system network continuity between the northsouth Wauwatosa Road corridor and the east-west
STH 60 and STH 57 corridor, and the impacts of
each would be similar and minimal. Nevertheless,
widening to a desirable cross-section is recommended along this segment principally because the
provision of a 24-foot-wide median under this
alternative would effect a separation of opposing
traffic flows, thereby improving travel safety as
well as providing room for refuge and deceleration
lanes for left-turning vehicles at median openings.
Based upon consideration of the additional capacity
afforded and congestion abated by each alternative, and the impacts of each alternative in terms
of cost, disruption, and environmental factors, the
first widening alternative is recommended for the

eastern segment of STH 60 (Washington Street)
from 1st Avenue t o STH 57 (Grafton Avenue) in
the Village of Grafton-that is, a four-lane undivided
48-foot-wide roadway with sidewalks within the
existing right-of-way. This alternative will require
the prohibition of parking in the direction of the
peak traffic flow during peak travel periods. Both
the minimum and desirable cross-section widening
alternatives would serve to eliminate the remaining traffic congestion along the east-west corridor,
and definite benefits would be derived from the
desirable cross-section widening both in terms of
increased travel safety and level of service by the
provision of a median under that alternative, and in
terms of increased access to local businesses and
residences by the provision of on-street parking
under that alternative. However, the severe disruption attendant to the second widening alternative
in terms of displaced residential and commercial
units would probably outweigh the additional
benefits derived. Because on-street parking would
not be permitted during peak periods under this
recommended alternative, vehicles accessing businesses or residences which front STH 60 (Washington Street) would have to seek alternative parking
along intersecting streets or in off-street locations
during peak periods.
Mequon Road (STH 167): To resolve the congestion which may be expected to remain in the plan
design year in the east-west corridor through the
southern portion of Ozaukee County from Wauwatosa Road (STH 181) to the North-South Freeway (IH 43), consideration was given to improving one arterial through the area-Mequon Road
(STH 167j f r o m the Ozaukee/Washington County
line (Wausaukee Road) t o the North-South Freeway (IH 43) within the City of Mequon. This
improvement would also provide arterial street and
highway system network continuity between
STH 167 west of the Ozaukee/Washington County
line (Wausaukee Road), which is recommended
for improvement to four lanes under the adopted
long-range regional transportation plan, and Wauwatosa Road (STH 181). An increase in the
number of moving traffic lanes provided on this
arterial may be expected to abate the traffic flow
problems in this portion of Ozaukee County.
With the exception of the intersections of Mequon
Road with Wauwatosa Road, STH 57 (Cedarburg
Road), the paired driveways t o Homestead High
School, and Port Washington Road (CTH W),
Mequon Road currently has a rural cross-section,
with four-foot-wide gravels shoulders and with
a 22-foot-wide pavement, adequate t o provide for

two moving lanes of traffic. The right-of-way
width along this segment of Mequon Road is
66 feet from Wausaukee Road to Swan Road,
varies from 66 to 88 feet from Swan Road to
Meadowbrook Drive, is 66 feet from Meadowbrook
Drive to Wauwatosa Road, varies from 66 to 98 feet
between Wauwatosa Road and Industrial Drive,
and is 120 feet from Industrial Drive to the NorthSouth Freeway (IH 43). The pavement width of
Mequon Road expands t o 42 feet at its intersection
with Wauwatosa Road; to 48 feet with curbs and
gutters at its intersection with STH 57; to 42 feet
at its intersection with the driveway pairs to Homestead High School; and to 46 feet with curbs and
gutters at its intersection with Port Washington
Road, in each case to accommodate right-turn
lanes. West of its intersection with Swan Road,
Mequon Road crosses over the Little Menomonee
River on a bridge which provides for distress lanes
on either side and has a pavement width of 22 feet,
adequate to provide for two moving lanes of traffic; and between STH 57 and Parkview Drive,
Mequon Road crosses over the Milwaukee River
on a bridge which has a sidewalk on one side and
a curb-tocurb pavement width of 27 feet, adequate to provide two lanes for moving traffic.The
Milwaukee Road railroad intersects Mequon Road
at-grade between Industrial Road and STH 57. No
parking lanes are provided along this problem segment of Mequon Road.
In the consideration of improvement alternatives
for Mequon Road, the western segment of the
arterial-from Wausaukee Road to Swan Roadand the eastern segment of the arterial-from Swan
Road to the North-South Freeway (IH 43)-were
examined separately. Two alternatives for the provision of minimum and desirable suburban roadway cross-sections on Mequon Road were developed
for the western segment of the arterial, and two
alternatives for the provision of minimum and
desirable urban roadway cross-sections on Mequon
Road were developed for the eastern segment of
the arterial. Separate improvement alternatives
were developed for these two segments of Mequon
Road because of the disparity in the existing q d
anticipated land uses adjacent to each segment.
Thus, separate recommended improvement alternatives were selected for the western and eastern
segments of Mequon Road, with due consideration being given to the type of land use adjacent
to each.
The first alternative considered for the western
segment of the arterial involved widening Mequon
Road to a minimum suburban cross-section from

Wausaukee Road to Swan Road. This alternative
would entail the provision of a 48-foot-wide,
four-lane, undivided roadway with eight-foot-wide
shoulders and 18-foot-wide ditch areas on a 100foot-wide right-of-way, adequate to provide for
two moving lanes of traffic in each direction. The
second alternative considered involved widening to
a desirable suburban cross-section. This alternative
would entail the provision of a pair of 24-foot-wide
roadways divided by a 24-foot-wide median, having
eight-foot-wide shoulders and 16-foot-wide ditch
areas on a 120-foot-wide right-of-way, adequate to
provide for two lanes of moving traffic in each
direction. The first alternative would require the
acquisition of 34 feet of additional right-of-way,
and the second alternative would require the
acquisition of an additional 54 feet of right-of-way
along the segment. Under each alternative, the
existing bridge over the Little Menomonee River
would be replaced by a new structure. Under the
first alternative, this bridge would be a single fourlane structure with sidewalks. Under the second
alternative, this bridge would be a dual structure,
providing two lanes and a sidewalk on each structure. The typical cross-sections for these two alternatives are shown in Figure 100. No parking lanes
would be provided under these two alternatives,
and in order to maintain four through lanes for
moving traffic, on-street parking would have to
be prohibited along this segment of Mequon Road.
Also, in order to negate any future need for
on-street parking along this segment of Mequon
Road, future development should be oriented to
access interior streets rather than Mequon Road.
Encouragement of this type of development would
minimize direct access to Mequon Road and, as
such, minimize the need for the traffic lanes t o
also serve as deceleration and storage lanes for left
and right turns at midblock locations, which would
impair the capacity and safety of Mequon Road.
The best location for the new right-of-way required
under these two alternatives-the location which
would result in the least cost and disruption-was
determined to be centered on the existing roadway. Assuming this restriction of future land use
development, both of these alternatives could be
expected to provide highway system network
continuity along this segment of Mequon Road.
Two roadway improvement alternatives were also
developed for Mequon Road from Swan Road to
the North-South Freeway (IH 43). The first alternative considered widening this segment of Mequon
Road to a minimum urban cross-section. This alternative would entail the provision of a four-lane
undivided roadway with a curb-tocurb pavement

Figure 100
TYPICAL CROSS-SECTIONS OF IMPROVEMENT ALTERNATIVES 1 AND 2 FOR MEQUON ROAD
(STH 167) FROM WAUSAUKEE ROAD TO SWAN ROAD (WESTERN SEGMENT OF MEQUON ROAD)
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width of 48 feet and with sidewalks within the
existing right-of-way. A typical cross-section for
this alternative is shown in Figure 101. In order to
maintain two lanes for moving traffic along this
segment of Mequon Road in the peak direction
during peak periods, on-street parking, standing, or
stopping would be prohibited during peak periods
in the direction of peak traffic flow. Such widening
would permit four lanes for moving traffic on the
entire length of this problem segment, with the
exception of that segment of Mequon Road carried
on the bridge over the Milwaukee River. Under this
alternative, this structure, constructed in 1927,
would be replaced, and a new structure would be
built which would provide for four moving lanes of
traffic plus pedestrian access across the Milwaukee
River. Also under this alternative, future development should be oriented t o access interior streets
rather than Mequon Road in order t o negate any
future need for on-street parking along this segment of Mequon Road. Encouragement of this
type of development would minimize direct access
to Mequon Road and, as such, minimize the need
for traffic lanes to also serve as deceleration and
storage lanes for left and right turns at midblock
locations, which would reduce the ability of
Mequon Road to carry through traffic. Assuming
such restriction of future land use development,

this alternative could be expected to eliminate all
remaining overdesign-capacity operation and most
of the atdesign-capacity operation, and provide
necessary highway system continuity, in this
southern portion of Ozaukee County.
The second alternative considered along Mequon
Road (STH 167) called for widening the arterial t o
a desirable urban cross-section from Swan Road
to the North-South Freeway (IH 43). Design plans
for such a cross-section have been completed by
the Wisconsin Department of Transportation in
cooperation with the City of Mequon for that segment of Mequon Road from Industrial Drive to
the North-South Freeway (IH 43). Under this
second widening alternative, the type of roadway cross-section proposed under these design
plans-dual 36-foot-wide roadways separated by
a 24-foot-wide median with curbs and gutters on
a 120-foot-wide right-of-way-would be implemented and would be extended west to Swan
Road. All of the right-of-way required to accommodate this roadway design from the North-South
Freeway (IH 43) to Industrial Drive has been
acquired. The purchase of this right-of-way was
made alternately t o the north and south of the
existing centerline of Mequon Road in order t o
minimize cost and disruption. This alternative

Figure 101
TYPICAL CROSS-SECTIONSOF IMPROVEMENT ALTERNATIVES 1 AND 2 FOR
MEQUON ROAD (STH 167) FROM SWAN ROAD TO THE NORTH-SOUTH FREEWAY (1H 43)
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would require the acquisition of between 22 and
54 feet of additional right-of-way, however,
between Industrial Drive and Swan Road. The
acquisition of this additional right-of-way would
necessarily be made alternately t o the north and
south of the existing centerline of Mequon Road
along this segment in order to minimize cost and
disruption, but would still require the acquisition
of five industrial buildings and one residential unit.
Sidewalks would not be provided from Swan Road
to Wauwatosa Road under this alternative, but
would be provided on one side of the roadway
only from Wauwatosa Road to STH 57 and on
both sides of the roadway from STH 57 t o the
North-South Freeway (IH 43). A typical crosssection for this alternative is shown in Figure 101.
Such widening would permit four lanes for moving
traffic in addition to two parking lanes on Mequon
Road through the City of Mequon from Swan
Road to the North-South Freeway (IH 43), with
the exception of that segment of Mequon Road
(STH 167) carried on the bridge over the Milwaukee River. Under this alternative, the Milwaukee River bridge would be reconstructed as
a dual structure, with each structure carrying two

lanes of moving traffic and providing a sidewalk.
This alternative could also be expected t o eliminate
all remaining overdesign-capacity operation and
most of the atdesign-capacity operation, and to
provide necessary highway system continuity, in
this portion of Ozaukee County. Under this alternative, the provision of a median along Mequon
Road from Swan Road to the North-South Freeway (IH 43) would permit the construction of any
necessary left-turn lanes at median openings along
this arterial segment, and would provide adequate
separation of opposing traffic flows, thereby further increasing the safety and level of service on
Mequon Road.
The negative impacts of the two widening alternatives for both the western and eastern segments of
Mequon Road are indicated in Table 233. The
negative impacts of a "do nothing" alternative for
each of these segments, under which the physical
features of the roadway would remain unchanged
except for renewal of the pavement surface, are
also indicated in Table 233. In each case under the
"do nothing" alternative, only required general
summer and winter maintenance work, and two

Table 233
COST AND DISRUPTION IMPACTS OF ALTERNATIVE IMPROVEMENT PLANS FOR MEQUON ROAD
(STH 167) FROM THE OZAUKEEMIASHINGTON COUNTY LINE TO THE NORTH-SOUTH FREEWAY (IH 43)

Western Segment of Mequon Road from the
OzaukeeIWashington County Line t o Swan Road

"Do Nothing"
Alternative

Impact
Cost (in 1980 d o ~ l a r s ) ~
Construction . . . . . . .
Real Estate Acquisition,
Relocation, and
Demolition . . . . . . . .
Maintenance . . . . . . . .

Alternative 2
(24-foot-wide
suburban roadway
pairs with median)

"Do Nothing"
Alternative

Alternative 1
(48-footwide
urban roadway)

$1,600,000

$1,850,000

$ 941,000

$4,755,000

Alternative 2
(36-foot-wide
urban roadway
pairs with median)

...

$360.000

..
..

256,000

318,000
512,000

505,000
512,000

666,000

1,332,000

845.000
1,998,000

$6 16,000

$2,430,000

$2,867,000

$1,607,000

$6,087,000

$10,529,000

Total
Disruption
Residential Units Taken
Commercial Units Taken
Industrial Units Taken .

Alternative 1
(48-foot-wide
suburban
roadway)

Eastern Segment of Mequon Road from
Swan Road t o the North-South Freeway (IH 4 3 )

...
...
...

--

.-.
..

.-.

--

-.

.-

---

.-

-.

--

--

-.--

$ 7,686,OOO

1

-.
5

a~onstructioncosts for each alternative include estimates of the roadway construction, utility relocation, and engineering costs. New roadway construction projects
were assumed t o have a useful life of 25 years. I n order to facilitate economic comparisons between the new roadway construction projects and the "do nothing"
alternative, under the "do nothing" alternative two roadway resurfacings were assumed t o be required during the 20-year plan design period. The first o f these
resurfacings was assumed to have a useful life of 15 years, and the second a useful life of 10 years. Thus, the total effective useful life of resurfacing under the
"do nothing"a1ternative would be 2 5 years, equivalent t o the useful life of a new roadway construction project. Rightaf-way acquisition costs for each alternative
include estimates of the value of the required real property, the cost o f relocation, the cost of demolition, if any, and the attendant administrative costs. Maintenance cost estimates include estimates of the costs of winter maintenance over the 20-year plan period based on the number and length of pavement lanes, as
well as general maintenance costs, also based on the number and length of roadway lanes except that no general maintenance costs were assumed to be incurred
in the first eight years following the construction of a new Portland cement concrete pavement, and in the first four years following the construction o f a new
bituminous pavement.
Source: Wisconsin Department of Transportation and SEWRPC.

major resurfacings, including base patching, would
be accomplished on Mequon Road between 1980
and 2000. Also, under each of the alternative plans
any traffic management actions previously recommended for the arterial segment under the shortrange plan for the northwest side study area which
would not be precluded by physical roadway
expansion are assumed to have been implemented.
In the case of Mequon Road, the interconnection
of the traffic signal at the intersection of Mequon
Road and STH 57 was recommended under the
short-range plan. The cost of this improvement is
accordingly also included in the cost of each plan
for this segment of Mequon Road. This action was
found to be ineffective, however, in resolving the
long-range problem. It should be pointed out that
the implementation of a "do nothing" alternative
would neither serve to abate any congestion nor
provide for any additional highway network continuity along this important east-west corridor in
southern Ozaukee County.

The costs shown in Table 233 for each of the three
alternatives for each of the western and eastern
segments of Mequon Road are expressed in 1980
dollars and include estimates of the construction
costs, including utility and sewer relocation costs;
the real estate, relocation, and demolition costs;
and the maintenance costs associated with each
alternative. Also indicated in Table 233 is the
disruption which may be expected to be associated
with each of the two widening alternatives, plus
the "do nothing" alternative for each segment of
Mequon Road, including the number of residential
and commercial units required to be taken. As
shown in Table 233, of the alternatives proposed
for the western segment of Mequon Road from
Wausaukee Road to Swan Road, the second widening alternative would have the highest estimated
capital and maintenance cost, $2,867,000, compared with an estimated $2,430,000 for the first
widening alternative and an estimated $616,000
for the "do nothing" alternative. As also shown in

I

I

this table, neither of the alternatives proposed for
the western segment of Mequon Road would
require the acquisition of any residential or commercial units. Of the alternatives proposed for the
eastern segment of Mequon Road from Swan Road
to the North-South Freeway (IH 43), the second
widening alternative would have the highest estimated capital and maintenance cost, $10,529,000,
compared with $6,087,000 for the first widening
alternative and $1,607,000 for the "do nothing"
alternative. Only the second alternative plan would
involve disruption, requiring the taking of one residential and five industrial units.
There would be no significant differences in the
environmental impacts in terms of air quality and
noise levels between the two widening alternatives
proposed for each segment of Mequon Road. However, the difference in environmental impact
between the two widening alternatives and the
"do nothing" alternative would be significant along
each segment. Under the "do nothing" alternative
in each case, reduced travel speeds and congestioninduced stop-and-go driving would result in
increased air pollutant emissions.
For the western segment of Mequon Road from
Wausaukee Road t o Swan Road, it is recommended
that the second widening alternative-that is, a suburban cross-section with two 24-foot-wide roadway
pairs, in addition to a 24-foot-wide median and
eight-foot-wide shoulders on a 120-foot-widerightof-way-be implemented. While both the minimum
and desirable cross-section widening alternatives
would serve to provide the necessary arterial street
and highway system network continuity along
Mequon Road, and the impacts of each would be
similar and minimal, widening to a desirable suburban cross-section is recommended along this
segment because the provision of a 24-foot-wide
median under this alternative would effect a separation of opposing traffic flows, thereby improving
travel safety as well as providing room for refuge
and deceleration lanes for left-turning vehicles at
median openings.
Based upon consideration of the additional
capacity afforded and congestion abated, and additional highway system continuity provided, by
each alternative, and the costs and environmental
impacts of each alternative, it is recommended that
the second widening alternative be implemented
along the eastern section of Mequon Road from
Swan Road to the North-South Freeway (IH 43) in
the City of Mequon. This widening alternative is

consistent with the Wisconsin Department of Transportation design plans for Mequon Road from
Industrial Drive t o the North-South Freeway
(IH 43) and provides for dual 36-foot-wide roadways separated by a 24-foot-wide median, with
curbs and gutters and sidewalks and parking lanes
within a 120-foot right-of-way. Both the minimum
and desirable cross-section widening alternatives
would serve to provide additional roadway continuity and eliminate the remaining traffic congestion along this eastern segment of the east-west
corridor, and it is true that this alternative would
involve the highest capital cost, as well as some
disruption. However, widening to a desirable urban
cross-section is recommended because the provision of a 24-foot-wide median under this alternative would effect a separation of opposing traffic
flows, thereby improving travel safety as well as
providing room for refuge and deceleration lanes
for left-turning vehicles at median openings. This
alternative was also recommended because of its
provision of parking lanes along this entire segment of Mequon Road.
Additional Improvement and Expansion Projects:
In addition to the three arterial street widening
projects proposed for the southern portion of
Ozaukee County after consideration of the second
long-range alternative plan, five other arterial street
improvement and expansion proj'ects were recommended for this area under this final long-range
plan. Although these additional projects would
increase arterial capacity in Ozaukee County, and
in some cases would help abate existing and probable future congestion problems, the principal
reason for recommending these segments for
improvement was to provide continuity of facility
cross-sections, thereby minimizing safety and operational problems; to minimize circuity of travel and
attendant motor fuel utilization and air pollutant
emissions; and to provide a proper spacing of arterials, adequately improved to good municipal
engineering standards, t o promote the sound coordinated development of land and arterial street
facilities. Each of these additional five projects is
described below. Because the precise alignment and
design for each project has not been included in
this study, cost estimates for each project are general. More detailed cost estimates and precise location for the facility would be determined by
subsequent preliminary engineering studies.
Granville Road from Friestadt Road to Highland
Road: As it currently exists, the otherwise direct
north-south alignmeit of ~ranvilleRoad is inter-

rupted by a shift in alignment of about onequarter
mile to the west between Friestadt Road and Highland Road, resulting in discontinuity in that travel
corridor. To provide arterial and highway system
network continuity on Granville Road and to meet
adequate arterial street and highway spacing
requirements in this section of Ozaukee County,
it is recommended that a new arterial segment of
Granville Road be constructed between Friestadt
Road and Highland Road, and that the current
segment of Granville Road between Friestadt Road
and Highland Road revert to collector street status.
This new arterial segment provides for a direct
north-south travel corridor along the entire length
of the roadway in Ozaukee County.
This recommendation would entail the provision of
a 24-foot-wide rural roadway with 10-foot-wide
gravel shoulders on a 100-foot-wide right-of-way
between Friestadt Road and Highland Road t o
provide for two lanes of moving traffic with no
parking lanes. Such a rural roadway cross-section
would represent a direct north-south continuation
of the type of roadway cross-sections which are
proposed for the year 2000 on those segments of
Granville Road immediately north and south of the
proposed new segment. To avoid an existing wetland area, this new segment of Granville Road
would need to follow a reverse curve alignment.

River Road from Mequon Road (STH 167) to
Friestadt Road: As it currently exists, River Road
continues along a north-south corridor through
the southeastern portion of Ozaukee County until
it is interrupted between Mequon Road (STH 167)
and Friestadt Road in the City of Mequon because
there is no bridge to carry the arterial over the
Milwaukee River, resulting in discontinuity in
that travel corridor. River Road currently extends
to Grace Avenue south of the Milwaukee.River and
up to the bank of the river on the north. To provide arterial street and highway system network
continuity and to meet adequate arterial street and
highway spacing requirements in this section of
Ozaukee County, it is recommended that a new
segment of River Road, including a bridge over the
Milwaukee River, be constructed between Grace
Avenue and the existing roadway on the north
side of the river, which would provide for a direct
north-south travel corridor along this segment of
the arterial.

The cost estimates for this recommendation shown
in Table 234 are in 1980 dollars, and include estimates of the construction costs, including any
utility relocation costs; the real estate and relocation costs; and the maintenance costs which would
be associated with this proposal over the 1980 to
2000 design period. Also indicated in Table 234 is
the disruption which may be expected to be associated with this alternative, including the number
of residential structures required t o be taken.
As shown in Table 234, the capital and maintenance costs of this alternative are estimated at
$1,059,000. Two residential structures and one
combination residential and commercial structure
would need to be acquired under this alternative.

This recommendation would entail the provision of
a 48-foot-wide urban roadway with curbs and gutters and sidewalks on a 66-foot-wide rightaf-way
between Grace Avenue and the south bank of the
Milwaukee River, providing two lanes for moving
traffic and two parking lanes and a continuation
of that roadway cross-section over the river on
a structure. Such an urban roadway cross-section
would represent a continuation of the type of
cross-sections which are proposed to exist in the
year 2000 on those segments of River Road north
and south of the proposed new roadway segment
and bridge. This bridge would provide the Village
of Thiensville and the City of Mequon with an
additional crossing of the Milwaukee River for the
provision vital emergency services under those
circumstances when the existing crossway at
Mequon Road (STH 167) is unusable. In addition
to providing arterial street and highway system
network continuity within this portion of Ozaukee
County, the additional roadway capacity provided
by this additional segment of River Road could
relieve congestion on adjacent portions of Mequon
Road (STH 167) and STH 57.

The only alternative to the construction of this
additional segment of Granville Road would be
a "do nothing" alternative, under which the physical features of the roadway would remain
unchanged. The principal negative impact of such
a plan would be that the circuity of travel which
would exist in this section of Ozaukee County as
a result of the misalignment of Granville Road
would not be resolved.

The cost estimates for this recommendation shown
in Table 234 are in 1980 dollars, and include estimates of the construction costs, including any
utility relocation costs; the real estate and relocation costs; and the maintenance costs which would
be associated with this proposal over the 1980 to
2000 design period. Also indicated in Table 234 is
the disruption which may be expected to be associated with this alternative. As shown in Table 234,

Table 234
COST AND DISRUPTION IMPACTS OF RECOMMENDED IMPROVEMENT AND EXPANSION PLANS FOR
ADDITIONAL ROADWAY SEGMENTS WITHIN THE OZAUKEE COUNTY PORTION OF 'THE STUDY AREA
Granville Road
from
Friestadt Road
t o Highland Road

Impact
Cost (in 1980 dollarda
Construction . . . . . . . .
Real Estate Acquislt~on,
Relocation, and
Demol~tion. . . . . . . .
Ma~ntenance. . . . . . . .

River Road
from
Highland Road t o
Bonniwell Road

1st Avenue
from
Rose Street t o
Cedar Creek Road

Interchange at
Highland Road and
the North-South
Freeway (IH 43)

..

$ 528,000

$ 968,000

$576,000

$ 855,000

$3,750,000

..
..

390,000
141,000

164,000
5 1.000

44,000
153,000

348,000
230,000

20.000
44,000

$1,183,000

$773,000

$1,433,000

Total
Disruption
Residential Units Taken
Residential/Commercial
Unlts Taken. . . . . .

Rlver Road
from Mequon Road
fSTH 167) t o
Friestadt Road

$1,059,000

$3,814,000

...

2

1

-.

..

--

...

1

--

--

..

--

a~onstructioncosts for each plan include estimates of the roadway construction, utility relocation, and engineering costs. Rightaf-way acquisition costs include
estimates of the value of the required real property, the cost of relocation and demolition, if any, and the attendant administrative costs. Maintenance cost m i mates include estimates of the costs of winter maintenance over the 20-year plan period based on the number and length of roadway lanes except that no general
maintenance costs were assumed to be incurred in the first eight years following the construction of a new Portland cement concrete pavement, and in the first
four years following the construction of a new bituminous pavement.
Source: Wisconsin Department of Transportation and SEWRPC.

the capital and maintenance costs of this alternative are estimated at $1,183,000. One residential
structure would be required under this alternative.

Bonniwell Road, which would complete the northsouth travel corridor along the entire length of the
roadway in Ozaukee County.

The only alternative to the construction of this
additional segment of River Road would be a "do
nothing" alternative, under which the physical
features of the existing facilities would remain
unchanged. The principal negative impact of such
a plan would be that the circuity of travel which
currently exists within this portion of Ozaukee
County as a result of the interruption of River
Road would not be resolved.

This recommendation would entail the provision of
a 24-foot-wide rural roadway with 10-foot-wide
gravel shoulders on a 100-foot-wide right-of-way
between Highland Road and Bonniwell Road, providing two lanes for moving traffic with no parking
lanes. Such a rural roadway cross-section would
represent a south-to-north continuation of the
urban roadway cross-section of River Road which
would exist south of the new roadway segment
and the rural roadway cross-section of the arterial
which would exist north of the new roadway
segment in the year 2000. In order to avoid an
existing wetland and align properly with the segment of River Road north of Bonniwell Road, this
new segment would need t o be curved t o the east
from Highland Road to Bonniwell Road. In addition to providing arterial street and highway system
network continuity within this portion of Ozaukee
County, the additional roadway capacity provided
by this additional segment of River Road, particularly in conjunction with the recommended completion of that segment of River Road over the Mil-

-

River Road from Highland Road to Bonniwell
Road: As it currently exists, the continuation of
River Road along its north-south corridor through
the southeastern portion of Ozaukee Countyis
further interrupted between Highland Road and
Bonniwell Road in the City of Mequon because
River Road does not continue between these two
arterials. To provide network continuity and meet
adequate arterial street and highway spacing
requirements in this section of Ozaukee County,
it is recommended that a new segment of River
Road be constructed between Highland Road and

-

waukee River between Mequon Road (STH 167)
and Friestadt Road, could also help to relieve the
congestion which is expected to occur on adjacent
portions of Mequon Road (STH 167), STH 57, and
Highland Road.
The cost estimates for this recommendation shown
in Table 234 are in 1980 dollars, and include estimates of the construction costs, including any
utility costs; the real estate and relocation costs;
and the maintenance costs which would be associated with this proposal over the 1980 t o 2000
design period. Also indicated in Table 234 is the
disruption which may be expected to be associated
with this alternative. As shown in Table 234, the
capital and maintenance costs of this alternative
are estimated at $773,000. No structures would be
required to be taken under this alternative.
The only alternative to the construction of this
additional segment of River Road would be a "do
nothing" alternative, under which the physical
features of the roadway would remain unchanged.
The principal negative impact of such a plan would
be that the circuity of travel which would exist
in this section of Ozaukee County as a result
of the discontinuation of River Road would not
be resolved.
To provide adequate arterial street spacing, as well
as adequate access to the arterial street and highway system, under the land use densities for the
residential development anticipated in the Village
of Grafton by the year 2000, it is recommended
that a continuous facility be provided to the west
and north of the Village of Grafton on two arterials-1st Avenue from STH 57 (Wisconsin Avenue)
to Cedar Creek Road and Cedar Creek Road from
1st Avenue to CTH 0.In the year 2000,lst Avenue
in the Village of Grafton would operate as a continuous north-south arterial from STH 57 (Wisconsin Avenue) to Cedar Creek Road, and Cedar
Creek Road would operate as an east-west arterial
from 1st Avenue to CTH 0 north of the Village of
Grafton. To meet adequate arterial street and
highway system spacing requirements and provide
sufficient access and a proper framework for the
land use development planned for in this area of
Ozaukee County, it is recommended that 1st
Avenue be extended as a new north-south arterial
roadway to its intersection with Cedar Creek Road.
This recommendation would entail the provision
of dual 24-foot-wide urban roadways with curbs
and gutters and sidewalks and parking lanes sepa-

rated by a 16-foot-widemedian on an 80-foot-wide
right-of-way between Rose Street and Cedar Creek
Road. Such a cross-section would represent a direct
north-south continuation of the type of urban
roadway cross-section which currently exists and
would exist in the year 2000 on that segment of
1st Avenue immediately south of the proposed
new segment.
The cost estimates for this recommendation shown
in Table 234 are in 1980 dollars and include estimates of the construction costs, including any
utility costs; the real estate and relocation costs;
and the maintenance costs which would be associated with this proposal over the 1980 to 2000
design period. Also indicated in Table 234 is the
disruption which may be expected to be associated
with this alternative. As shown in Table 234, the
capital and maintenance costs of this alternative
are estimated at $1,433,000. There would be no
disruption associated with this alternative.
The only alternative to the construction of this
additional segment of 1st Avenue would be a "do
nothing" alternative, under which the physical
features of the existing facilities would remain
unchanged. The principal negative impacts of such
a plan would be that adequate arterial street and
highway access and adequate arterial street and
highway spacing would not be provided in this
section of Ozaukee County, and that this continuous arterial facility would not be provided.

I
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F r e e l u a y Currently, no freeway interchange to the North-South Freeway (IH 43) is
provided between Pioneer Road (CTH C) and
Mequon Road (STH 167) in Ozaukee County,
a distance of four miles. As a result, no direct
access would be provided to the North-South
Freeway (IH 43) from proposed development in
the northeastern portion of the City of Mequon.
To provide the desirable access, it is recommended
under the third long-range plan alternative that an
interchange be provided between the North-South
Freeway (IH 43) and Highland Road.
This recommendation would entail the provision
of southbound and northbound on- and off-ramp
connections between the North-South Freeway
(IH 43) and Highland Road. To avoid interference
with the existing right-of-way of the Chicago &
North Western Railway east of the freeway, special
provision would be made in the design of the
northbound on- and off-ramps.

The cost estimates for this recommendation shown
in Table 234 are in 1980 dollars, and include estimates of the construction costs, including any
utility costs; the real estate and relocation costs;
and the maintenance costs which would be associated with this proposal over the 1980 to 2000
period. Also indicated in Table 234 is the disruption which may be expected to be associated with
this alternative. As shown in Table 234, the capital
and maintenance costs of this alternative are estimated at $3,814,000.
The only alternative to the construction of this
interchange would be a "do nothing" alternative,
under which physical features of Highland Road
and the North-South Freeway (IH 43) would
remain unchanged. The principal negative effects
of such a plan would be circuity in travel and
inadequate accessibility for proposed development.
Milwaukee County
The analysis indicated that several arterial street
and highway system congestion problems may
be expected to remain within the Milwaukee
County portion of the study area after consideration of a transportation systems management and
transit improvement plan under future land use
and travel demand conditions. Each of these congested travel corridors is considered separately in
the discussion below.

W. Bradley Road from N. 124th Street to N. 91st
Street: T& resolve the congestion which may be
expected to remain in the plan design year in the
east-west travel corridor along W. Bradley Road,
consideration was given to improving the segment
of W. Bradley from N. 124th Street to N. 91st
Street. An increase in the number of traffic lanes
provided on this segment of W. Bradley Road may
be expected to abate the traffic congestion problems in this east-west travel corridor.
A factor bearing on the consideration of alternative
improvements for this east-west travel corridor was
the proposed Trammell Crow development of the
vacant lands located to the northwest of the intersection of W. Good Hope Road and N. 107th
Street, and bordered on the far northwest by
W. Bradley Road immediately east of STH 145.
This proposed development would involve the
creation of a large commercial complex in this
portion of northwest Milwaukee County and, as
such, could result in increased truck traffic through
residential development located along W. Bradley
Road and N. 107th Street. Because of this antici-

pated truck traffic, it is the desire of the City of
Milwaukee to prohibit trucks from both of these
arterials by removing the state trunk highway
designation from N. 107th Street and routing all
truck traffic through this area over STH 145. Such
realignment of the state trunk highway system
would be consistent with the adopted Milwaukee
County jurisdictional highway system plan.
With the exception of its intersection with N. 91st
Street, the existing segment of W. Bradley Road
from N. 124th Street to N. 91st Street currently
has a rural cross-section with a 20-foot-wide pavement and narrow gravel shoulders, adequate to
provide for two lanes of traffic. The cross-section
of this portion of the arterial has a 50-foot-wide
right-of-way between N. 124th Street and N. 107th
Street, with the exception of one very short segment which has an 80-foot-wide right-of-way; and
has a right-of-way width which varies between
50 and 110 feet from N. 107th Street to N. 91st
Street. On the westbound approach to N. 91st
Street, W. Bradley Road is channelized, providing
for dual 32-foot-wide pavements and a 22-footwide median within a 110-foot-wide right-of-way.
W. Bradley Road crosses over the county line
branch of the Little Menomonee River on a concrete culvert at a point immediately east of its
intersection with N. 124th Street, crosses over
the main branch of the Little Menomonee River
on a concrete culvert west of its intersection
with N. 91st Street, and intersects the tracks
of the Wisconsin & Southern Railroad Company
at-grade immediately west of its intersection with
N. 91st Street.
Two alternatives were developed to increase the
capacity of W. Bradley Road between N. 124th
Street and N. 91st Street. The first alternative
called for widening W. Bradley Road to a minimum
urban cross-section with sidewalks, and the second
alternative called for widening W. Bradley Road to
a desirable urban cross-section with sidewalks.
The first alternative would entail the provision of
a four-lane, undivided roadway with a curb-tocurb
pavement width of 48 feet within an 80-foot-wide
right-of-way. Under this alternative, the intersection of W. Bradley Road with N. 91st Street would
be channelized to provide for dual 32-foot-wide
roadways separated by a 22-foot-wide median on
a 110-foot-wide right-of-way, and the intersection
of W. Bradley Road with N. 124th Street and
N. 107th Street would be channelized within the
80-foot-wide right-of-way. A typical cross-section

of-way at the eastbound approach to the intersection of W. Bradley Road with N. 91st Street, the
roadway cross-section could be accommodated
within the existing right-of-way under this alternative and would be offset slightly to the north of
the existing centerline of W. Bradley Road. To
utilize the existing right-of-way while minimizing
disruption to existing properties, the new roadway
would be oriented on the existing centerline at
the eastbound approach to the intersection of
W. Bradley Road and N. gist Street. The transition
from the offset of W. Bradley Road to the south of
the existing roadway centerline west of N. 107th
Street to the north of the existing centerline east
of N. 107th Street would occur immediately west
of N. 107th Street under this alternative. In order
to accommodate this transition, a right-of-way
width of 110 feet would be necessary over a short
segment. In order to maintain two lanes of traffic
in the direction of peak flow during the peak travel
periods, it would be necessary to prohibit on-street
parking in the direction of peak traffic flow during
both the morning and evening peak travel periods.

for this alternative is shown in Figure 102. Under
this alternative, the atgrade crossing of the Wisconsin & Southern Railroad Company tracks would
be provided with crossing protection gates. New
concrete box culverts would be provided at the
locations at which W. Bradley Road crosses over
the county line branch and the main branch of
the Little Menomonee River. While this roadway
cross-section could be accommodated within the
existing right-of-way for much of the length of
W. Bradley Road between N. 107th Street and
N. 91st Street, an additional 30 feet of right-ofway would be required along much of that segment
between N. 124th Street and N. 107th Street. The
location for this additional right-of-way which
would result in the least cost and disruption would
result in the centerline of the new roadway being
offset to the south of the existing centerline of
W. Bradley Road.
Between N. 107th Street and N. 91st Street, except
for that portion of W. Bradley Road which would
be widened to accommodate a 110-foot-wideright-

Figure 102
TYPICAL CROSS-SECTIONS OF IMPROVEMENT ALTERNATIVES 1 A N D 2
FOR W. BRADLEY ROAD BETWEEN N. 124TH STREET A N D N. 91ST STREET
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Because of these restrictions, vehicles accessing any
businesses or residences which front this segment
of W. Bradley Road during the periods of parking
restriction would have to use off-street space in the
area. This alternative may be expected to abate all
remaining traffic congestion along this segment of
W. Bradley Road.
The second alternative considered for the improvement of this segment of W. Bradley Road would
entail the provision of dual 32-foot-wide urban
roadways separated by a 22-foot-wide landscaped
median within a 110-foot-wide right-of-way. A typical cross-section for this alternative is shown in
Figure 102. Such widening would provide for
four lanes of traffic in addition to two parking
lanes. Under this alternative, turn-lane channelization would be provided at the intersections of
W. Bradley Road with N. 124th Street, N. 107th
Street, and N. 91st Street; the at-grade crossing of
the tracks of the Wisconsin & Southern Railroad
Company would be provided with crossing protection gates; and new concrete box culverts would be
provided at the crossings of the main and county
line branches of the Little Menomonee River.
Under this alternative it would be necessary to
acquire an additional 60 feet of right-of-way
between N. 124th Street and N. 107th Street, with
the exception of the short segment immediately
west of N. 107th Street where 30 feet is necessary
on the south side only. The location for this additional right-of-way which would result in the least
cost and disruption was determined to be centered
on the existing centerline of W. Bradley Road.
This alternative would also require the acquisition
of 30 feet of additional right-of-way along certain
segments of W. Bradley Road from N. 107th Street
to N. 91st Street. The best location for this additional 30 feet of right-of-way was determined to be
to the south of the centerline of W. Bradley Road
except with regard to that segment immediately to
the west of N. 91st Street, where 30 feet of rightof-way would be acquired both to the north and to
the south of the existing centerline of W. Bradley
Road. The provision of a 22-foot-wide median along
W. Bradley Road would permit the provision of
necessary left-turn lanes at median openings, and
would provide adequate separation of opposing
traffic flows, thereby increasing the level of service
and safety on W. Bradley Road. This alternative
may also be expected to abate all remaining traffic
congestion along this segment of W. Bradley Road.
The impacts of each of the two alternatives considered for the improvement of W. Bradley Road
are set forth in Table 235. The impact of a "do

nothing" alternative, under which the physical
dimensions of the existing roadway surface would
remain essentially unchanged, are also provided in
Table 235. Under the "do nothing" alternative,
only summer and winter maintenance work and
two major resurfacings would be accomplished
along the arterial over the next two decades. Under
each of the alternative plans, any traffic management actions considered along W. Bradley Road
under the short-range plan for the northwest side
study area which would not be precluded by
physical dimensions were assumed to have been
implemented. In the case of W. Bradley Road, no
such recommendations were made under the
short-range plan. It should be pointed out that
implementation of the "do nothing" alternative
would not serve to abate the probable future
traffic congestion along W. Bradley Road.
The costs shown in Table 235 are expressed in
1980 dollars and include estimates of the construction costs, including utility relocation costs; the
right-of-way acquisition, relocation, and demolition costs; and the maintenance costs associated
with the operation of each alternative over the plan
design period. Also indicated in Table 235 is the
urban disruption which may be expected to be
associated with each of the alternatives, as measured by the number of residential and commercial
properties required to be taken.
As shown in Table 235, of the alternatives proposed for W. Bradley Road, the second improvement alternative-the widening of W. Bradley Road
to a desirable urban cross-section-would have the
highest capital and maintenance cost, estimated at
$5,310,000; while the first widening alternativethe improvement of W. Bradley Road t o a minimum urban cross-section having a 48-foot-wide
pavement from curb to curb-would have estimated
capital and maintenance costs of $3,680,000. The
capital and maintenance costs of the "do nothing"
alternative were estimated at $590,000. One residential structure would need to be acquired under
the second widening alternative. Both widening
alternatives would involve the acquisition of parkland from the Little Menomonee River Parkway,
and the second widening alternative would require
the acquisition of parkland from the Little Menomonee River Parkway and Dretzka Park.
There should be no significant difference in the
environmental impacts in terms of air quality and
noise levels between the two widening alternatives
considered. However, the difference in environmental impacts between the widening alternatives

Table 235
COST AND DISRUPTION IMPACTS OF ALTERNATIVE IMPROVEMENT PLANS
FOR W. BRADLEY ROAD FROM N. 124TH STREET TO N. 91ST STREET

Impact
Cost (in 1980 dollars)a
Construction . . . . . . . . . . . . . . . .
Real Estate Acquisition,
Relocation, and Demolition . . . . . .
Maintenance . . . . . . . . . . . . . . . .
Total

"Do Nothing"
Alternative

Alternative 1
(48-foot-wide
urban roadway)

Alternative 2
(32-foot-wide
roadway pairs
with median)

$290,000

$2,730,000

$3,670,000

300,000

350,000
600,000

790,000
850,000

$590,000

$3,680,000

$5.3 10.000

--

Disruption
Residential Units Taken . . . . . . . . .
Commercial Units Taken . . . . . . . . .
Recreational Land Required
(value in 1980 dollars). . . . . . . . . .

----

--

1

--

--

($40,000)

($180,000)

a~onstructioncosts for each alternative include estimates of the roadway construction costs, including the cost of sewers, sidewalks, driveways,
traffic signals, and lighting; engineering costs; and the cost of railroad grade crossing modifications and two concrete box culverts. New roadway construction projects were assumed to have a useful life of 25 years. In order to facilitate economic comparisons between the new roadway construction projects and the "do nothing"alternative, under the "do nothing"a1ternative two roadway resurfacings were assumed to be
required during the 20-year plan design period. The first of these resurfacings was assumed to have a useful life of 15 years, and the second
a useful life of 10 years. Thus, the total effective useful life of resurfacing under the "do nothing"a1ternative would be 25 years, equivalent
to the useful life of a new roadway construction project. Right-of-way acquisition costs for each alternative include estimates of the value of
the required real property, the cost of relocation, the cost of demolition, if any, and the attendant administrative costs. Maintenance cost
estimates include estimates of the costs of winter maintenance over the 20-year plan period based on the number and length of pavement
lanes, as well as general maintenance costs, also based on the number and length of roadway lanes except that no general maintenance costs
were assumed to be incurred in the first eight years following the construction of a new Portland cement concrete pavement, and in the first
four years following the construction of a new bituminous pavement.
Source: City of Milwaukee and SEWRPC.

and the "do nothing" alternative for W. Bradley
Road may be expected to be significant. Under
the "do nothing" alternative, reduced travel speeds
and congestion-related stop-andgo driving would
result in increased air pollutant emissions.
Because it offers additional capacity and could
abate future congestion, the first widening alternative proposed for the segment of W. Bradley
Road from N. 124th Street to N. 91st Street-the
provision of a 48-foot-wide minimum urban roadway with parking prohibited during the peak
periodsis recommended for implementation. This
alternative also calls for widening W. Bradley Road
at principal intersections, including widening to
dual 32-foot-wide roadways separated by a 22-footwide median at its intersection with N. 91st Street.
While both widening alternatives proposed for this
segment of W. Bradley Road may be expected to
eliminate traffic congestion along this segment,

the first alternative is recommended principally
because, given the costs estimated, the provision of
on-street parking during peak travel hours is not
considered warranted, and because this crosssection would represent a continuation of the existing roadway cross-section of W. Bradley Road t o
the east of N. 91st Street.

W. Brown Deer Road (STH 100) from N. 76th
Street (STH 181) to N. Green Bay Avenue (STH
To resolve the congestion which may be
expected to remain in the plan design year in the
east-west travel corridor along W. Brown Deer
Road, improving that segment of W. Brown Deer
Road (STH 100) from N. 76th Street (STH 181) to
N. Green Bay Avenue (STH 57) was considered.
An increase in the number of traffic lanes provided
on this arterial segment may be expected to abate
the traffic congestion in this corridor.

W. Brown Deer Road is improved to a desirable
urban cross-section from the Waukesha/Milwaukee
County line to IH 43, the North-South Freeway.
Because congestion is expected to occur under
the transportation systems management and transit
improvement plan only along that segment of
W. Brown Deer Road between N. 76th Street and
W. Green Bay Avenue, improvement alternatives
were considered only for this segment of the
arterial. From the point at which the on- and
off-ramps t o and from the northbound lanes of
N. 76th Street intersect with W. Brown Deer Road
to the point at which the on- and off-ramps t o
and from the southbound lanes of N. Green Bay
Avenue intersect with the arterial, W. Brown Deer
Road has an urban cross-section with curbs and
gutters. This segment consists of dual 40-foot-wide
roadways separated by a 30-foot-wide median, all
within a 150-foot-wide rightaf-way, adequate t o
provide two lanes for moving traffic in each direction, with parking permitted. On-street parking is
currently permitted along this segment of W. Brown
Deer Road except along the north side of two
segments of the arterial; the first, for a distance of
350 feet east of the northbound on-ramp entrance
to N. 76th Street, and the second, for a distance
of 550 feet east of the intersection of W. Brown
Deer Road with N. 60th Street. The tracks of the
Chicago, Milwaukee, St. Paul & Pacific Railroad
Company intersect W. Brown Deer Road at-grade
at a point about 600 feet west of its intersection
with W. Green Bay Avenue.
Only one alternative-the prohibition of on-street
parking-was
considered for this segment of
W. Brown Deer Road. Because W. Brown Deer
Road is already widened to a desirable urban
cross-section, any further widening of the arterial
would jeopardize safe pedestrian movement and
result in excessive neighborhood disruption.
On-street parking prohibition along W. Brown Deer
Road would mean that vehicles accessing commercial and residential land uses along the arterial
would have to seek parking space on nearby intersecting streets, or use off-street parking space in
the area.
The existing development along W. Brown Deer
Road between N. 76th Street and W. Green Bay
Avenue consists of a combination of commercial
and residential land uses. Because adequate offstreet parking locations are provided along this
segment of W. Brown Deer Road, on-street parking
is currently not used regularly along this segment,
and the prohibition of on-street parking in the

direction of peak traffic flow during both the
morning and evening peak periods t o alleviate the
remaining traffic congestion is considered an implementable alternative. This prohibition may be
expected to eliminate all remaining traffic congestion along this segment.
The impacts of the alternatives considered for
W. Brown Deer Road are set forth in Table 236.
The impacts of a "do nothing" alternative for this
arterial segment, under which the physical dimensions of the roadway surface and the existing parking regulations would remain essentially unchanged,
are also provided in Table 236. In each case under
the "do nothing" alternatives, only summer and
winter maintenance work and two major resurfacings would be accomplished where necessary
along both of these arterial segments between 1980
and 2000. Because the segment of W. Brown Deer
Road between N. 76th Street and W. Green Bay
Avenue was fully reconstructed in 1969, only one
resurfacing would be required along this segment
during the design period. Also, any traffic management actions previously recommended for this
segment of W. Brown Deer Road under the shortrange plan for the northwest side study area which
would not be precluded by physical roadway
dimensions are assumed to have been implemented.
No recommendations were made for W. Brown
Deer Road under the short-range plan. Implementation of the "do nothing" alternative would not
serve t o abate any of the remaining congestion
along this arterial corridor.
The costs shown in Table 236 for each of the alternatives are expressed in 1980 dollars and include
estimates of any construction costs, including
utility relocation costs; the real estate acquisition,
relocation, or demolition costs; and the maintenance costs associated with the operation of each
alternative over the plan design period. Also indicated in Table 236 is any urban disruption which
may be expected to be associated with each of
the alternatives.
As shown in Table 236, the alternative which calls
for prohibiting all on-street parking in the direction
of peak traffic flow during the morning and evening peak hours on the segment of W. Brown Deer
Road between N. 76th Street and W. Green Bay
Avenue would have a capital and maintenance cost
of about $2,052,000, while the estimated capital
and maintenance cost of the "do nothing" alternative is $2,046,000. The difference in these costs
represents the estimated capital cost of the signing

Table 236
COST AND DISRUPTION IMPACTS OF ALTERNATIVE IMPROVEMENT PLANS FOR W. BROWN
DEER ROAD (STH 100) FROM N. 76TH STREET (STH 181) TO N. GREEN BAY AVENUE (STH 57)
W. Brown Deer Road (STH 100)
from N. 76th Street (STH 181
to N. Green Bay Avenue (STH 57)

"Do Nothing"
Alternative

Impact
Cost (in 1980 d o ~ l a r s ) ~
Construction . . . . . . . . . .
Real Estate Acquisition,
Relocation, and Demolition
Maintenance . . . . . . . . . .

........

$1,054,000

........
........

--

--

992,000

992,000

$2,046,000

$2,052,000

Total
Disruption
Residential Units Taken
Commercial Units Taken

On-Street Parking
Ptohibition Alternative

...........
...........

---

$1,060,000

---

a~onstructioncosts for each alternative include estimates of the roadway construction costs and engineering costs. New roadway construction
projects were assumed to have a useful life of 2 5 years. In order to facilitate economic comparisons between the new roadway construction
projects and the "do nothing" alternative, under the "do nothing" alternative two roadway resurfacings were assumed t o be required during
the 20-year plan design period. The first of these resurfacings was assumed to have a useful life of 15 years, and the second a useful life of
10 years. Thus, the total effective useful life of resurfacing under the ''do nothing"a1ternative would be 25 years, equivalent to the useful life
of a new roadway construction project. Because W. Brown Deer Road from N. 76th Street to N. Green Bay Avenue was reconstructed in
1969, only one resurfacing would be required under each of the alternatives for that segment during the design period. Right-of-way acquisition costs for each alternative include estimates of the value of the required real property, the cost of relocation, the cost of demolition, i f
any, and the attendant administrative costs. Maintenance cost estimates include estimates of the costs of winter maintenance over the 20-year
plan period based on the number and length of pavement lanes, as well as general maintenance costs, also based on the_numberand length of
roadway lanes except that no general maintenance costs were assumed to be incurred in the first eight years following the construction of
a new Portland cement concrete pavement, and in the first four years following the construction of a new bituminous pavement.
Source: Wisconsin Department of Transportation and SEWRPC.

necessary to regulate parking. Neither of the alternatives proposed for this segment of W. Brown
Deer Road would involve any urban disruption.
The difference in environmental impacts between
the improvement alternative and the "do nothing"
alternative for W. Brown Deer Road would be
significant. Under the "do nothing" alternative,
reduced travel speeds and congestion-induced
stopandgo driving would result in increased air
pollutant emissions.
Based upon the additional capacity afforded and
congestion abated by each alternative, and the cost
of environmental impacts of the alternatives, it is
recommended that the alternative which provides
for the prohibition of all on-street parking in the
direction of peak traffic flow during both peak
periods along this segment of W. Brown Deer Road
be implemented. While such prohibition would

mean that vehicles accessing residences along this
segment would have to seek parking space on
nearby intersecting streets or use off-street parking space, the availability of such alternative parking makes this recommendation implementable.
This action was also recommended because it
would involve little additional capital and maintenance costs.

W. Good Hope Road from the Milwaukee/Waukesha
County Line to N. 76th Street (STH 181): To
resolve the congestion which may be expected to
remain in the plan design year in the east-west
travel corridor along W. Good Hope Road between
the Milwaukee/Waukesha County line and N. 76th
Street (STH 181), consideration was given to
improving that segment of W. Good Hope Road
from N. 124th Street to N. 76th Street (STH 181).
Such improvement would also provide appropriate
continuity along the arterial with the segment of

W. Good Hope Road west of the Milwaukee1
Waukesha County line-N. 124th Street-which is
recommended for improvement to four lanes under
the adopted long-range regional transportation
plan. An increase in the number of moving traffic
lanes provided on this arterial segment may be
expected to abate the traffic congestion in this
corridor, and provide necessary arterial street
and highway system continuity.

As in the consideration of the problem segment of
W. Bradley Road, a factor bearing on the consideration of alternative improvements for this eastwest travel corridor was the proposed Trammel1
Crow development of the vacant land located t o
the northwest of the intersection of W. Good Hope
Road and N. 107th Street. Although this project
would have an impact on each arterial facility
adjacent to it, it would particularly affect the
segments of W. Good Hope Road, STH 145, and
N. 107th Street as ingress to and egress from
the proposed development would be provided on
each of these arterials. Major driveway access to
the development would be provided on W. Good
Hope Road between STH 145 and N. 107th Street.
From N. 124th Street to N. 115th Street, W. Good
Hope Road currently has a rural cross-section with
a 22-foot-wide pavement and six-foot-wide gravel
shoulders, adequate to provide two lanes for
moving traffic. The right-of way width along this
segment of W. Good Hope Road is 66 feet. Between
N. 115th Street and its intersection with the southbound on- and off-ramps to and from the Zoo
Freeway (USH 45), W. Good Hope Road widens
into a mediandivided desirable urban roadway
cross-section with curbs and gutters. From this
transitional point to N. 107th Street, W. Good
Hope Road consists of dual roadways, which vary
in width from 28 to 36 feet curb-tocurb, separated
by a 30-foot-wide median. This entire segment can
accommodate only two moving lanes of traffic, as
merge lanes onto USH 45 and STH 145 are provided within the 36-foot-wide sections. The rightof-way width along this segment is 160-feet with
the exception of those portions of W. Good Hope
Road which are accommodated on structures.
From N. 107th Street t o N. 76th Street, W. Good
Hope Road consists of dual 40-foot-wide roadways
separated by a 28-foot-wide median, adequate to
provide three lanes for moving traffic in each direction with parking prohibited. The right-of-way
width along this segment is 160 feet. On-street
parking is currently permitted along this segment
of W. Good Hope Road from 107th Street to

N. 76th Street, except on the approaches to the
intersection of W. Good Hope Road and N. 76th
Street during the evening peak hour. This segment
of W. Good Hope Road intersects the tracks of the
Wisconsin & Southern Railroad Company at-grade
approximately 950 feet west of its intersection
with N. 76th Street; crosses over the Menomonee
River on a bridge which has a pavement width of
22 feet at a point approximately 900 feet east of
its intersection with N. 124th Street; and crosses
over both the Zoo Freeway and the Fond du Lac
Freeway ( S W 145) on dual structures between
N. 115th Street and N. 107th Street. These structures have dual pavement widths of 40 feet each.
In the consideration of improvement alternatives
for W. Good Hope Road, the western segment of
the arterial-from N. 124th Street to N. 115th
Street--and the eastern segment of the arterialfrom N. 115th Street to N. 76th Street-were
examined separately. Two alternatives for the
improvement of W. Good Hope Road to minimum
and desirable urban cross-sections were developed
for the western segment of W. Good Hope Road,
and two alternatives-the prohibition of on-street
parking and the prohibition of on-street parking
in addition t o traffic lane reconstruction-were
developed for the eastern segment of the arterial.
Separate improvement alternatives were developed
for each of these two segments of W. Good Hope
Road because of the disparity in existing roadway
cross-sections between the two segments. Thus,
separate recommended improvement alternatives
were selected for the western and eastern segments
of W. Good Hope Road.
The first alternative considered for the western
segment of W. Good Hope Road called for widening the arterial t o a minimum urban cross-section.
This alternative would entail the provision of
a four-lane, undivided roadway with sidewalks with
a curb-tocurb pavement width of 48 feet within an
80-foot-wide right-of-way. Under this alternative,
right-turn and left-turn lanes could be provided as
necessary at the intersections of W. Good Hope
Road with N. 124th Street and N. 115th Street.
A typical cross-sedion for this alternative is shown
in Figure 103. This alternative would require the
acquisition of an additional 1 4 feet of right-of-way
along W. Good Hope Road between N. 124th
Street and the point at which W. Good Hope Road
mosses over the Menomonee River. To utilize the
existing right-of-way while minimizing disruption
to existing properties, the widened right-of-way
would be centered on the existing centerline of

Figure 103

TYPICAL CROSS-SECTIONS OF IMPROVEMENT ALTERNATIVES 1 AND 2 FOR THE SEGMENT OF
W. GOOD HOPE ROAD FROM THE MILWAUKEElWAUKESHA COUNTY LINE TO N. 115TH STREET
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W. Good Hope Road from N. 124th Street to the
point at which W. Good Hope Road crosses over
the Menomonee River, and then veered south of
the existing roadway centerline of W. Good Hope
Road to the point at which W. Good Hope Road
merges with the existing divided s e c t i o n ~ rat
about N. 115th Street. This southbound shift in
the alignment of W. Good Hope Road is necessary
in order to eliminate a sharp curve in the roadway which currently exists immediately west of
N. 115th Street.
In order to maintain two lanes of traffic in the
direction of peak flow during the peak travel
periods, it would be necessary to prohibit on-street
parking in the direction of peak traffic flow during
both the morning and evening travel periods under
this alternative. Because of these restrictions,
vehicles accessing any residences which front this
segment of W. Good Hope Road during the period
of parking restriction would have to use off-street
parking space in the area. Assuming such on-street

parking restriction, such widening of this segment
of W. Good Hope Road would permit four lanes of
moving traffic on the entire length of this problem
segment, with the exception of the segment of
W. Good Hope Road carried on the bridge over the
Menomonee River. Under this alternative plan, this
structure would be replaced with a new structure
which would provide four lanes for moving traffic
plus pedestrian ways across the Menomonee River.
Also under this alternative, in order to negate any
future need for on-street parking along this segment of W. Good Hope Road, future development
should be encouraged to access interior streets
rather than W. Good Hope Road. Encouragement
of this type of development would minimize direct
access to W. Good Hope Road and, as such, minimize the need for traffic lanes to also serve as
deceleration and storage lanes. Assuming such
restriction of on-street parking and future land use
development, this alternative could be expected t o
abate any remaining congestion and provide necessary highway system continuity in this portion of
northwest Milwaukee County.

The second alternative considered for the western
segment of W. Good Hope Road called for widening the arterial to a desirable urban cross-section.
This alternative would entail the provision of dual
36-foot-wide urban roadways with sidewalks, separated by a 24-foot-wide landscaped median within
a 120-foot-wideright-of-way. Such widening would
provide four lanes for moving traffic and two parking lanes. A typical cross-section for this alternative
is shown in Figure 103. Under this alternative, turnlane channelization would be provided at the intersections with N. 124th Street and N. 115th Street.
An additional 54 feet of right-of-way would be
required between N. 124th Street and the point at
which W. Good Hope Road crosses over the Menomonee River, and minor additional rights-of-way
would also be required to merge this proposed
desirable urban cross-section with the existing desirable urban cross-section east of N. 115th Street.
The location for this additional right-of-way which
would result in the least cost and disruption was
determined to be centered on the existing rightof-way from N. 124th Street to the point at which
W. Good Hope Road crosses over the Menomonee
River, and then veered south of the existing roadway centerline of the arterial to the point at which
W. Good Hope Road intersects with the existing
desirable urban cross-section. As under the first
alternative, this southbound shift in the alignment
of W. Good Hope Road is necessary in order to
eliminate a sharp curve in the roadway immediately
west of N. 115th Street. Such widening would
permit four lanes of moving traffic in addition
to two parking lanes on this western segment of
W. Good Hope Road, with the exception of that
segment of the arterial which is carried on the
bridge over the Menomonee River.
Under this alternative, the Menomonee River
bridge would be reconstructed as a dual structure,
with each structure carrying two lanes of moving
traffic, a refuge lane, and a sidewalk. This alternative could also be expected to eliminate all remaining congestion and provide necessary highway
system continuity in this portion of northwest
Milwaukee County. Under this alternative, the
provision of a median on this western segment of
W. Good Hope Road would permit the adequate
separation of opposing traffic flows, thereby further increasing safety and level of service on
the arterial.
As already noted, the first alternative called for the
prohibition of on-street parking where it currently
exists along this segment of W. Good Hope Road,

or from N. 107th Street to N. 76th Street. On-street
parking prohibition along this segment would mean
that vehicles accessing commercial and residential
land uses along the segment would have to seek
parking space on nearby intersecting streets, or
use off-street parking in the area. The existing
development along W. Good Hope Road between
N. 107th Street and N. 76th Street consists primarily of residential and industrial land uses except
for that portion of the segment adjacent to the
east- and westbound approaches to the intersection of W. Good Hope Road with N. 76th Street,
where the existing land uses are principally commercial. Because adequate off-street parking is
provided along this segment of W. Good Hope
Road, on-street parking is currently not used
regularly along the majority of this segment and
is only infrequently utilized along that portion of
W. Good Hope Road adjacent to its intersection
with N. 76th Street. The prohibition of all remaining on-street parking in the direction of peak traffic flow during both the morning and evening peak
periods along this eastern segment of W. Good
Hope Road, or from approximately N. 107th
Street to N. 76th Street, is an implementable alternative for alleviating the remaining traffic congestion along this segment. Such prohibition, however,
may be expected to eliminate those remaining traffic congestion problems only along W. Good Hope
Road between N. 107th Street and N. 76th Street.
Along those segments of W. Good Hope Road
between N. 115th Street and N. 107th Street,
where the pavement width would permit only two
traffic lanes in each direction with parking prohibited, traffic congestion could not be abated.
The second alternative considered called for the
prohibition of all on-street parking, in addition t o
traffic lane reconstruction, along segments of the
arterial. Under this alternative, on-street parking
where it is currently permitted along W. Good
Hope Road, or from N. 107th Street to N. 76th
Street, would be prohibited, as in the first alternative. Also, under this alternative the east- and
westbound roadways between the point at which
W. Good Hope. Road passes over USH 45 and
a point approximately 400 feet west of N. 107th
Street would be reconstructed to a pavement width
adequate to provide for three traffic lanes in each
direction with on-street parking prohibited. Such
widening would be necessary to accommodate the
additional traffic volumes and serve the anticipated
increases in traffic flow and variations in traffic
flow patterns associated with a new driveway
entrance to the Trammel1 Crow development t o

the north of W. Good Hope Road. Under this
alternative, the portion of W. Good Hope Road
which crosses over USH 45 on a structure would
need to be widened. This reconstruction, in conjunction with the prohibition of all on-street parking along this segment of W. Good Hope Road,
may be expected to eliminate all remaining traffic
congestion along this segment of the arterial. The
physical widening of this segment of W. Good
Hope Road t o provide three traffic lanes and
a parking lane in each direction was not considered, as any further widening of the arterial would
jeopardize safe pedestrian movement and result in
excessive neighborhood disruption.
The impacts of the alternatives considered for
each of the segments of W. Good Hope Road are
set forth in Table 237. The impacts of a "do

nothing" alternative for each of these segments,
under which the physical dimensions of the roadway surface and any existing parking regulations
would remain essentially unchanged, are also
provided in Table 237. In each case under the "do
nothing" alternatives, only summer and winter
maintenance work and necessary resurfacings
would be accomplished along both of these arterial segments between 1980 and 2000. Because
a portion of the eastern segment of W. Good Hope
Road between N. 107th Street and N. 76th Street
was fully reconstructed in 1975, no resurfacings
would be required along this portion of W. Good
Hope Road during the design period. One resurfacing would be required along the eastern segment
of W. Good Hope Road from N. 115th Street
to N. 107th Street because this segment was
reconstructed in 1967. Also, under each of the

Table 237
COST AND DISRUPTION IMPACTS OF ALTERNATIVE IMPROVEMENT PLANS FOR
W. GOOD HOPE ROAD FROM N. 124TH STREET TO N. 76TH STREET (STH 181)
Segment of W . Good Hope Road from
N. 124th Street to N. 115th Street

Impact
Costs (in 1980 dollarda
Construction. . . . . . . . . . . . . . .
Real Estate Acquisition,
Relocation, and Demolition . . . . .
Maintenance . . . . . . . . . . . . . . .
Total
Disruption
Residential Units Taken .
Commercial Units Taken .
Recreational Land Taken
(value in 1980 dollars). .

Segment of W . Good Hope Road from
N. 115th Street to N. 76th Street (STH 181)

"Do Nothing"
Alternative

Alternative 1
(48-foot-wide
roadway with
widened
intersections)

Alternative 2
(36-foot-wide
roadway pairs
with median)

"Do Nothing"
Alternative

$ 76,000

$636,000

$ 842,000

$ 526,000

$ 532,000

$1,277,000

61,000

115,000
121,000

438,000
182,000

150,000
1,093,000

150,000
1,093,000

150,000
1,238,000

$137,000

$872,000

$1,426,000

$1,769,000

$1,775,000

$2,665,000

--

.......
.......

-.-

..
.-

.......

--

($87,000)

Alternative 1
(on-street
parking
prohibition)

Alternative 2
(onstreet parking
prohibition and
traffic lane
reconstruction)

2

--

--

-.

1

1

.-

.-

-.

..

($131,000)

--

a~onstructioncosts for each alternative include estimates of the roadway construction costs, including the cost of sewers, sidewalks, driveways, and lighting; utility
relocation costs; and engineering costs. New roadway construction projects were assumed to have a useful life of 25 years. In order to facilitate economic comparisons between the new roadway construction projects and the "do nothing" alternative, under the "do nothing" alternative two roadway resurfacings were assumed
to be required during the 2Oyear plan design period. The first of these resurfacings was assumed to have a useful life of 15 years, and the second a useful life o f
10 years. Thus, the total effective useful life of resurfacing under the "do nothing" alternative would be 25 years, equivalent to the useful life of a new roadway
construction project. Because much of W. Good Hope Road between N. 107th Street and N. 76th Street was reconstructed in 1975, there would be no construction costs for roadway resurfacings under any alternative for that segment; and because the interchange at W. Good Hope Road and the Zoo Freeway (USH 451
was reconstructed in 1967, only one resurfacing would be required under each of the alternatives for that segment during the design period. Right-of-way acquisition costs for each alternative include estimates of the value of the required real property, the cost of relocation, the cost o f demolition, i f any, and the attendant
administrative costs. Right-of-way costs indicated for the segment of W. Good Hope Road between N. 115th Street and N. 76th Street include those right-ofway costs which would be incurred at the intersection of W. Good Hope Road and N. 76th Street under recommended actions of the short-range plan for the
study area. The indicated cost of $150,000 represents the upper limit of the right-of-way cost range given under that plan. Maintenance cost estimates include
estimates of the Costs of winter maintenance over the 20year plan period based on the number and length of pavement lanes, as well as general maintenance costs,
also based on the number and length of roadway lanes except that no general maintenance costs were assumed to be incurred in the first eight years following the
construction of a new Portland cement concrete pavement, and in the first four years following the construction of a new bituminous pavement.
Source: Wisconsin Department of Transportation, City of Milwaukee, and SEWRPC

alternative plans for these two segments of
W. Good Hope Road, any traffic management
actions previously recommended for either of
the segments under the short-range plan for the
northwest side study area which would not be
precluded by physical roadway dimensions were
assumed t o have been implemented.
In the case of the eastern portion of W. Good Hope
Road, it was recommended that, at the intersection of W. Good Hope Road and N. 107th Street,
a double left-turn lane on the eastbound approach
be lengthened at a cost of $15,000; and that at the
intersection of W. Good Hope Road and N. 76th
Street, six additional signal phases and a separate
red indication be added, that parking be prohibited
during the evening peak period on all approaches,
that exclusive right-turn lanes be constructed on
the north- and southbound approaches, that the
existing right lane on the westbound approach be
reconstructed to provide an exclusive right-turn
lane, and that double left-turn lanes be constructed
on the south-, east-, and westbound approaches at
an estimated cost of $122,500. Additional rightsof-way required under the recommendations at
N. 76th Street could add $150,000 to this cost.
The cost of these improvements are accordingly
also included in the cost of each plan for the
eastern segment of W. Good Hope Road. These
actions, while effective in the short term, were
found to be ineffective as a means of resolving
the long-term problems along this segment. The
remaining congestion along this travel corridor
would not be abated by the implementation of
either of the "do nothing" alternatives.
The costs shown in Table 237 are expressed in
1980 dollars and include estimates of any construction costs, including engineering and utility
relocation costs; any real estate acquisition, relocation, or demolition costs; and the maintenance
costs associated with the operation of each alternative over the plan design period. Also indicated
in Table 237 is any urban disruption which may be
expected to be associated with each of the alternatives for each of the arterial segments.
As shown in Table 237, of the alternatives proposed for the western segment of W. Good Hope
Road, the second widening alternative--the widening of this segment of W. Good Hope Road to
a desirable urban cross-section-would have the
highest capital and maintenance costs, estimated
at $1,426,000. The widening of this segment of
W. Good Hope Road to a minimum urban crosssection would have capital and maintenance costs

of about $872,000. The capital and maintenance
costs of a "do nothing" alternative for this segment
were estimated at $137,000. As also shown in
Table 237, the second alternative, which provides
for the widening of this western segment of
W. Good Hope Road to a desirable urban crosssection, would be the most disruptive of the
alternatives considered, requiring the taking of two
residential units. Both widening alternatives would
involve the taking of land from the MRnomonee
River Parkway.
As shown in Table 237, the second alternative-the
prohibition of all remaining on-street parking in
the direction of peak traffic flow during the
morning and evening peak hours where it exists on
the eastern segment of W. Good Hope Road, or
between N. 107th Street and N. 76th Street, as
well as the reconstruction of segments of W. Good
Hope Road between N. 115th Street and N. 107th
Street in order to provide for three traffic lanes in
each direction with on-street parking prohibitedwould have the highest estimated capital and
maintenance costs, $2,665,000, compared with an
estimated $1,775,000 for the first alternative-the
prohibition of all remaining on-steet parking in the
direction of peak traffic flow during both the
morning and evening peak periods-and an estimated $1,769,000 for the "do nothing" alternative
for this segment. The difference-in cost between
the "do nothing" alternative and the first alternative represents the capital cost of the signing
required to prohibit parking. Under each of the
alternatives for the eastern segment of W. Good
Hope Road under the short-range plan for the
study area, one commercial unit would need to
be acquired at the intersection of W. Good Hope
Road and N. 76th Street.
There would be no significant difference in the
environmental impacts in terms of air quality and
noise levels between the improvement alternatives
considered for each segment of W. Good Hope
Road. However, the difference in these impacts
between the improvement alternatives and the "do
nothing" alternative for each of these segments
would be significant. Along each of the segments
under the "do nothing" alternative, reduced travel
speeds and congestion-induced stop-and-go driving
would result in increased air pollutant emissions.
For the western segment of W. Good Hope Road,
based upon the additional capacity afforded and
congestion abated by each alternative, the continuity afforded the arterial street system, and the
cost and environmental impacts of each of the

alternatives, it is recommended that the first
alternative be implemented-the widening of this
segment of W. Good Hope Road to a minimum
urban cross-section having a 48-foot-wide pavement, with additional widening at principal intersections and with parking prohibited during peak
periods in the direction of peak traffic flow. Both
widening alternatives would serve to eliminate the
remaining congestion along this east-west corridor
and both would provide arterial street and highway
system continuity along this corridor, and the
second alternative would provide definite additional benefits in terms of travel safety and level of
service by the provision of a median. However, the
cost and disruption of the second widening alternative would outweigh the additional benefits to be
derived from this alternative. Furthermore, the
benefits that would be derived from the provision
of on-street parking during the peak hour along
this segment, which would be provided only under
the second widening alternative, would not be
significant enough to outweigh the cost and disruption of that alternative, as adequate off-street
parking space would be available along this segment of W. Good Hope Road.
For the easternmost segment of W. Good Hope
Road from N. 115th Street to N. 76th Street,
based upon the additional capacity afforded and
congestion abated by each alternative, and the cost
and environmental impacts of the alternatives
proposed for this segment, it is recommended
that the second alternative be implemented-the
prohibition of on-street parking in the direction of
peak traffic flow during both peak periods along
those segments where it is not currently prohibited, as well as the reconstruction of segments
of W. Good Hope Road between N. 115th Street
and N. 107th Street in order to provide for three
lanes of traffic in each direction with on-street
parking prohibited. While such prohibition of
on-street parking would mean that vehicles accessing businesses and residences along W. Good Hope
Road, particularly between N. 107th Street and
N. 76th Street, would have to seek parking space in
off-street parking locations in the area, the availability of such alternative parking makes this recommendation implementable. This action was also
recommended because it would accommodate the
additional traffic volumes and serve the traffic flow
patterns associated with a new driveway entrance
to the Trammell Crow development.

N. 124th Street Extension from W. Fond du Lac
Avenue (STH 145) to W. County Line Road: To
resolve the congestion which may be expected to

remain in the plan design year along STH 145 in
northwest Milwaukee County, and to provide
north-south arterial street and highway system
network continuity, consideration was given t o
improving the existing segments of both STH 145
and N. 124th Street and to providing a new northsouth arterial segment connecting the existing
segments of STH 145 and N. 124th Street. Such
improvement would also provide an adequate
framework for access to the arterial street and
highway system for planned urban development
in the area between W. Fond du Lac Avenue and
W. County Line Road in this portion of Milwaukee
County. The resulting north-south facility, from
W. Fond du Lac Avenue to W. County Line Road,
will be referred to herein as the N. 124th Street
extension. This improvement and expansion in
the arterial street and highway system may be
expected to abate the traffic problems in this
portion of northwestern Milwaukee County.
As in the consideration of the problem segments of
W. Bradley Road and W. Good Hope Road, a factor
bearing on the consideration of alternative improvements for this north-south corridor was the proposed Trammell Crow development. As indicated
previously, in order to avoid an increase in truck
traffic on segments of W. Bradley Road and
N. 107th Street, it is the desire of the City of
Milwaukee to route all traffic through this area
over STH 145. Driveway access to the Trammel1
Crow Development would be provided from
STH 145 to W. Leon Terrace.
Except at its intersection with W. Fond du Lac
Avenue, the existing segment of STH 145 currently
has a rural cross-section with a 22-foot-wide pavement, adequate to provide two lanes for moving
traffic with no parking lanes from W. Fond du Lac
Avenue to the point at which the arterial curves
northwesterly into Waukesha County. The crosssection of this portion of the arterial has four-footwide shoulders within a 100-foot-wideright-of-way
from W. Fond du Lac Avenue to W. Leon Terrace
with the exception of the horizontal clearance
under the three structures which carry USH 41
over this segment of STH 145, which is only
43 feet wide; is 130 feet wide from W. Leon
Terrace to W. Bradley Road; and is 66 feet wide
between W. Bradley Road to the point at which
the arterial curves northwesterly. At its intersection with W. Fond du Lac Avenue, STH 145 is
channelized to accommodate both northwest-tonorthbound and southeast-to-northbound merge
lanes from W. Fond du Lac Avenue to STH 145,
and to accommodate a separate lane for south-
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to southeast-bound traffic movements. From
W. Brown Deer Road t o W. County Line Road,
N. 124th Street currently also has a rural crosssection with a 22-foot-wide pavement, adequate to
provide two lanes for moving traffic. The crosssection of N. 124th Street has two-foot-wide gra.vel
shoulders within a 50-foot-wide right-of-way for
the entire length of the segment. At its intersection
with USH 41 (the Fond du Lac Freeway), between
W. Fond du Lac Avenue and W. Bradley Road,
STH 145 passes under three structures. N. 124th
Street intersects the Wisconsin & Southern Railroad Company tracks at-grade midway between
W. Brown Deer Road and W. County Line Road,
and intersects the Wisconsin & Southern and the
Chicago & North Western Transportation Company
tracks at a point immediately south of W. County
Line Road.
In the consideration of roadway improvement and
expansion alternatives for the N. 124th Street
extension, the arterial was divided into two segments: a southerly segment from W. Fond du Lac
Avenue to the point at which STH 145 curves
northwesterly into Waukesha County, and a northerly segment between the point at which STH 145
curves northwesterly into Waukesha County and
W. County Line Road. Two alternatives were
developed for the southerly segment of the extension, one with a minimum and one with a desirable
urban roadway cross-section. One alternative was
developed for the expansion or improvement of
the northerly segment t o a minimum urban crosssection. Separate improvement and expansion
alternatives were considered for each of these two
segments because of the differing traffic flow
problems and arterial functions associated with
each segment. Thus, a separate recommended
alternative was selected for each of these segments.
The first alternative considered for the southerly
segment of the N. 124th Street extension called for
widening this segment of STH 145 t o a minimum
urban cross-section, and would entail the provision
of a four-lane, undivided roadway with sidewalks
with a curb-to-curb pavement width of 52 feet
within an 80-foot-wide right-of-way. While this
roadway cross-section could be accommodated
within the existing right-of-way from W. Fond du
Lac Avenue to W. Bradley Road, an additional
1 2 feet of right-of-way would be required between
W. Bradley Road and the point at which STH 145
curves northwesterly. The location for the additional right-of-way which would result in the least
cost and disruption was determined to be centered

on the existing centerline of STH 145. Because of
the provision of an 80-foot-wide right-of-way under
this alternative, left- and/or right-turn lanes could
be provided as necessary along this segment of
STH 145, and the intersections of STH 145 with
W. Fond du Lac Avenue, with W. Leon Terrace,
and with W. Bradley Road could be widened.
Right-turn channelization would be necessary on
the northbound approach at the intersection of
STH 145 and W. Leon Terrace in order t o accommodate the use of W. Leon Terrace as an access
road t o the proposed Trammell Crow development.
A typical cross-section for this alternative is shown
in Figure 104. In order to maintain two lanes of
traffic in the direction of the peak traffic flow
during peak travel periods under this alternative, it
would be necessary t o prohibit on-street parking in
the direction of peak traffic flow during both
the morning and evening peak periods. Because of
these restrictions, vehicles accessing any businesses
or residences which front this segment of STH 145
during the periods of parking restrictions would
have to use off-street parking space in the area.
This alternative would require the replacement of
each of the three structures provided t o carry USH
41 over STH 145. This alternative may be expected
to abate all remaining traffic congestion along this
segment of STH 145.
A second alternative considered for the southerly
segment of the N. 124th Street extension called
for widening STH 145 t o a desirable urban crosssection. This alternative would entail the provision
of dual 36-foot-wide urban roadways with sidewalks separated by a 24-foot-wide landscaped
median within a 120-foot-wide right-of-way. Such
widening would provide for four lanes of moving
traffic in addition to two parking lanes on this
segment of STH 145. A typical cross-section for
this alternative is shown in Figure 104. Under this
alternative, the provision of a 24-foot-wide median
along STH 145 would permit the construction of
any necessary left-turn lanes at median openings,
and would provide adequate separation of opposing traffic flows, thereby increasing the level of
service and safety on STH 145. Also, under this
alternative, turn-lane channelization could be
provided as necessary at the intersections of
STH 145 with W. Fond du Lac Avenue, W. Leon
Terrace, and W. Bradley Road. At the intersection
of STH 145 with W. Leon Terrace, right- and leftturn channelization could be provided t o access the
Trammell Crow development. On those sections of
STH 145 where it would be necessary to acquire
additional rights-of-way--or between W. Fond du

Figure 104
TYPICAL CROSS-SECTIONS OF IMPROVEMENT ALTERNATIVES 1 AND 2
FOR STH 145 FROM W. FOND D U LAC AVENUE TO THE MILWAUKEEJWAUKESHA
COUNTY LlNE (SOUTHERN SEGMENT OF THE N. 124TH STREET EXTENSION)
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Lac Avenue and W. Leon Terrace, and between
W. Bradley Road and the point at which STH 145
curves northwesterly-the location for the widened
right-of-way which would result in the least cost
and disruption was determined to be centered on
the existing centerline of STH 145. This alternative
would also require the replacement of each of the
three structures provided to carry USH 41 over
STH 145. This alternative may also be expected to
eliminate all remaining traffic congestion along this
segment of STH 145.
In order to provide arterial street and highway
system network continuity along the entire length
of the N. 124th Street extension in this portion of
Milwaukee County, and adequate access to the arterial street and highway system from planned urban
development in the area, consideration was given
to providing a new arterial segment between
STH 145 and W. Brown Deer Road along a direct
north-south alignment along the Milwaukee1
Waukesha County line, and to improving the existing segment of N. 124th Street between W. Brown
Deer Road and W. County Line Road. These expan-

sion and improvement projects were considered in
conjunction with one another so that a continuous,
similar roadway cross-section would be provided
along the length of this northerly segment of the
N. 124th Street extension.
As previously mentioned, one alternative was
considered for the expansion and improvement
of the northerly segment of the N. 124th Street
extension, and called for the provision of a fourlane, undivided, minimum urban cross-section with
sidewalks, with a curb-to-curb pavement width
of 52 feet within an 80-foot-wide right-of-way.
Because of the provision of an 80-foot-wide rightof-way under this alternative, left- or right-turn
lanes could be provided as necessary along this
expanded and improved arterial segment, and the
intersections of the new segment of N. 124th Street
with STH 145 and W. Brown Deer Road could be
widened, as could the intersection of N. Boundary
Road with W. County Line Road. A typical crosssection for this alternative is shown in Figure 105.
Under this alternative on-street parking could be
permitted on both sides of the arterial facility.

1

Figure 105
TYPICAL CROSS-SECTION OF IMPROVEMENT ALTERNATIVE FOR THE
NORTHERN SEGMENT OF THE N. 124TH STREET EXTENSION (NEW N. 124TH
STREET AND N. BOUNDARY ROAD FROM STH 145 TOW. COUNTY LlNE ROAD)
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This alternative would require the acquisition of
an 80-foot-wide right-of-way between that point
at which STH 145 curves northwesterly and
W. Brown Deer Road, and would require the
acquisition of 30 feet of additional right-of-way15 feet on both sides of the roadway-between
W. Brown Deer Road and N. 124th Street. In those
locations where it would be necessary to acquire
additional right-of-way, the location for the
right-of-way which would result in the least cost
and disruption was determined to be centered on
the existing centerline of N. 124th Street extended
between STH 145 and W. Brown Deer Road, and
on the existing centerline of N. 124th Street
between W. Brown Deer Road and W. County Line
Road. Because of the provision of an 80-foot-wide
right-of-way under this alternative, left- and/or
right-turn lanes could be provided at the intersections of N. 124th Street with W. Brown Deer
Road and W. County Line Road.
An alternative which would provide for a desirable
urban cross-section with dual 36-foot-wide urban
roadways and a median on a 120-foot-wide rightof-way, adequate to provide two through lanes
in each direction with parking permitted, was
not considered for this northern segment of the
N. 124th Street extension because the additional
roadway capacity and the provision of on-street
parking which would be afforded under such an
alternative were not considered warranted along
this segment.
The impacts of each of the alternatives considered
for both the northerly and southerly segments of
the N. 124th Street extension are set forth in
Table 238. The impact of a "do nothing" alternative for each of these segments, under which the
physical dimensions of the existing roadway sur-

face or the landscape would remain essentially
unchanged, are also provided in Table 238. In each
case under the "do nothing" alternative, only
summer and winter maintenance work and two
major resurfacings would be accomplished along
the existing arterials within the N. 124th Street
extension between 1980 and 2000. Under each of
the alternative plans, any traffic management
actions previously recommended for the existing
arterial segments within this extension under the
short-range plan for the northwest side study area
which would not be precluded by physical roadway dimensions were assumed to have been implemented. In the case of this arterial extension, no
recommendations were made for either STH 145
or N. 124th Street. It should be pointed out that
the implementation of the "do nothing7' alternative would neither serve to abate any remaining
traffic congestion along STH 145 nor provide any
additional arterial street and highway system network continuity along the N. 124th Street extension in this portion of Milwaukee County.
The costs shown in Table 238 for each of the alternatives for the northerly and southerly segments
of the N. 124th Street extension are expressed in
1980 dollars and include estimates of the construction costs, including utility and relocation
costs; the right-of-way acquisition, relocation, and
demolition costs; and the maintenance costs associated with the operation of each alternative over
the plan design period. Also indicated in Table 238
is the urban disruption which may be expected to
be associated with each of the alternatives as measured by the number of residential or commercial
properties required to be taken.
As shown in Table 238, of the alternatives proposed
for the segment of STH 145 between W. Fond du
Lac Avenue and the point at which the arterial
691

Table 238
COST AND DISRUPTION IMPACTS OF ALTERNATIVE IMPROVEMENT AND EXPANSION
PLANS FOR THE N. 124TH STREET EXTENSION (STH 145 AND EXPANDED 124TH STREET, AND
N. BOUNDARY ROAD) FROM W. FOND DU LAC AVENUE (S'TH 145) TOW. COUNTY LINE ROAD
Northerly Segment of
N. 124th Street Extension
(extended N. 124th Street
and N. 124th Street
from STH 145 to
W. County Line Road)

Southerly Segment of
N. 124th Street Extension
(improved STH 145 from
W. Fond du Lac Avenue t o
Waukesha County Line)

"Do Nothing"
Alternative

Impact
Cost (in 1980 d o ~ l a r s ) ~
Construction . . . . . . . . . .
Real Estate Acquisition,
Relocation, and Demolition
Maintenance . . . . . . . . . .

Alternative 1
(52-foot-wide

I

(36-foot-wide
urban roadway

....

I
"Do Nothing"
Alternative

Alternative 1
(52-foot-wide
urban roadway)

....

....

Total
Disruption
Residential Units Taken
Commercial Units Taken

.......
.......

---

---

---

a~onstructioncosts for each alternative include estimates of the roadway construction costs, including !he cost of driveways, sidewalks, lighting, and traffic signals; utility relocation costs; and engineering costs. New roadway construction p ojects were assumed to have a useful
life of 25 years. In order to facilitate economic comparisons between the new roadway construction rrojects and the "do nothing"a1ternafive, under the "do nothing" alternative two roadway resurfacings were assumed to be required during the 20-year plan design period. The
first of these resurfacings was assumed to have a useful life of 15 years, and the second a useful life of 10 years. Thus, the total effective
useful life of resurfacing under the "do nothing" alternative would be 25 years, equivalent to the useful life of a new roadway construction
project. Right-of-way acquisition costs for each alternative include estimates of the value of the required real property, the cost of relocation,
the cost of demolition, i f any, and the attendant administrative costs. Maintenance cost estimates include estimates of the costs of winter
maintenance over the 20-year plan period based on the number and length of pavement lanes, as well as general maintenance costs, also based
on the number and length of roadway lanes except that no general maintenance costs were assumed to be incurred in the first eight years
following the construction of a new Portland cement concrete pavement, and in the first four years following the construction of a new
bituminous pavement.
Source: Wisconsin Department of Transportation and SEWRPC.

curves northwesterly, the second widening alternative--the widening of STH 145 to a desirable urban
cross-section-would have the highest capital and
maintenance costs, estimated at $3,179,000. The
widening of STH 145 to a minimum urban crosssection having a 52-foot-widepavement from curbtocurb would have estimated capital and maintenance costs of $2,390,000; and the capital and
maintenance costs of the "do nothing" alternative
were estimated at $211,000. Neither of the two
alternatives proposed for this segment of STH 145
would require the acquisition of any residential or
commercial units.
As also shown in Table 238, the alternative proposed for the northerly segment of the N. 124th
Street extension from STH 145 to W. County

Line Road-the provision of a new roadway from
STH 145 to W. Brown Deer Road having a 52-footwide urban cross-section, and the improvement of
N. 124th Street to a similar urban cross-sectionwould have capital and maintenance costs of about
$2,882,000. The capital and maintenance costs of
the "do nothing" alternative for this segment of
the N. 124th Street extension are estimated at
$351,000. Neither of these alternatives would
involve any disruption.
Although there would be no significant difference
in the environmentalimpacts in terms of air quality
and noise levels between the two widening alternatives considered for this segment of the N. 124th
Street extension, the difference in environmental
impacts between the widening alternatives and
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the "do nothing" alternative would be significant.
In the case of the southerly segment of this arterial extension, the unresolved congestion along
STH 145 under the "do nothing" alternative may
be expected to result in increased stop-and-go
driving and interrupted traffic flow, and attendant
increased air pollutant emissions and noise levels.
Air pollution and noise levels may be expected
to increase under the recommended improvement
and expansion alternative for the northerly segment of this arterial corridor since, under the "do
nothing" alternative, no roadway at all would exist
along a portion of the corridor. A principal negative impact of a "do nothing" alternative for the
northerly segment of the N. 124th Street extension would be the lack of arterial street and highway system network continuity in the area, and
the attendant lack of an arterial framework for
planned urban development in this portion of
Milwaukee County.
For the southerly segment of the N. 124th Street
extension, based upon consideration of the additional capacity afforded and congestion abated by
each alternative, and the cost and environmental
impacts of each of the alternatives, it is recommended that the second alternative be implemented-the widening of this segment of STH 145
to a desirable urban cross-section having dual
36-foot-wide roadways separated by a 24-foot-wide
median. While both widening proposals for this
segment of STH 145 may be expected to eliminate
the remaining traffic congestion along this segment, the second widening alternative would offer
increased travel safety and improved traffic flow
by providing a median, and under this alternative
all necessary turn-lane channelization could be provided at the intersection of STH 145 and W. Leon
Terrace in order to better accommodate access to
the proposed Trammel1 Crow development.
For the northerly portion of the N. 124th Street
extension between STH 145 and W. County Line
Road, based upon the additional continuity of the
arterial street and highway system offered by each
alternative and the cost and environmental impacts
of the alternatives, it is recommended that the
widening and expansion alternative proposed for
this segment be implemented-that is, the provision
of a new 52-foot-wide minimum urban roadway
from STH 145 to W. Brown Deer Road and the
improvement of the existing segment of N. 124th
Street to a similar urban roadway cross-section
from W. Brown Deer Road to W. County Line

Road, both with peak-period parking permitted.
This alternative would also provide for the additional widening of this arterial segment at principal
intersections. The recommended provision of
a new arterial roadway along a direct north-south
alignment between STH 145 and W. Brown Deer
Road is consistent with the adopted long-range
regional transportation plan.

N. 91st Street from W. Mill Road t o W. Bradley
Road: To resolve the congestion which may be
expected to remain in the plan design year in the
north-south travel corridor- along N. 9 l s t Street,
consideration was given to improving N. 91st
Street from W. Mill Road to W. Bradley Road. By
increasing the number of moving traffic lanes
provided along this segment of N. 91st Street, the
traffic congestion problems along this travel corridor could be abated.
From W. Mill Road to W. Bradley Road, N. 91st
Street currently has two different roadway crosssections. That segment of N. 91st Street between
W. Mill Road and W. Good Hope Road was
improved in 1981 to an urban cross-section having
dual 32-foot-wide pavements curb-to-curb separated
by a 22-foot-wide median within a 110-foot-wide
right-of-way, adequate to provide four lanes for
moving traffic and two parking lanes with sidewalks. Because this improvement was not programmed for completion in the 1980 annual
element of the regional transportation improvement program, it was not included in the design
year 2000 simulation of the traffic flows under
the transportation systems management/transit
improvement plan for the northwest side study
area. Instead, N. 91st Street between W. Mill Road
and W. Good Hope Road was simulated as providing two lanes for moving traffic plus two parking
lanes. The 1981 improvement of this section of
N. 91st Street to a desirable urban cross-section,
and the consequent addition of two additional
lanes for moving traffic, may be expected to abate
existing arld probable future traffic congestion
problems along this segment of N. 91st Street.
On-street parking is currently permitted along that
segment of N. 91st Street between W. Mill Road
and W. Good Hope Road. Except for its intersection with W. Good Hope Road, N. 91st Street currently has a rural cross-section with gravel shoulders
between W. Good Hope Road and W. Bradley Road.
The pavement is 20 feet wide within a right-of-way
which varies in width from 66 to 88 feet, adequate

to provide two traffic lanes. At its intersection
with W. Good Hope Road, N. 91st Street is channelized to provide right- and left-turn lanes at the
southbound W. Good Hope Road approach. This
channelization is extended north from the intersection to also provide a left-turn lane on the northbound approach of the intersection of N. 91st
Street and W. Granville Road. Parking is currently
permitted along the segment of N. 91st Street
between W. Mill Road and W. Good Hope Road.
Immediately south of its intersection with W. Bradley Road, N. 91st Street intersects the tracks of the
Wisconsin & Southern Railroad Company.

urban cross-section. The second alternative called
for improving this segment to a desirable urban
cross-section.
The first alternative would provide for a four-lane
undivided urban roadway with a curb-to-curb
pavement width of 48 feet, with sidewalks within
an 80-foot-wide right-of-way. This cross-section
would be adequate to provide for two traffic lanes
and two parking lanes. A typical cross-section
for this alternative is shown in Figure 106. Under
this alternative, the right-of-way width would be
expanded to 110 feet at the intersection of N. 91st
Street and W. Good Hope Road to provide dual
32-foot-wide roadways in addition to a 22-footwide median, and the intersections of N. 91st
Street with W. Calumet Road and W. Bradley Road
would be channelized within the 80-foot-widerightof-way. At the intersection of N. 91st Street and
the tracks of the Wisconsin & Southern Railroad
Company, crossing protection gates would be provided. In those locations along N. 91st Street
between W. Good Hope Road and W. Bradley Road

Since the segment of N. 91st Street between W. Mill
Road and W. Good Hope Road was improved in
1981, improvement alternatives designed to increase
the capacity of this segment were developed only
for that segment of N. 91st Street from W. Good
Hope Road to W. Bradley Road. Two alternatives
were developed for increasing the arterial street
capacity of this segment. The first alternative
called for improving this segment to a minimum

Figure 106
TYPICAL CROSS-SECTIONS OF IMPROVEMENT ALTERNATIVES 1 A N D 2
FOR N. 91ST STREET FROM W. M I L L ROAD TO W. BRADLEY ROAD
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where it would be necessary to acquire up to
1 4 feet of additional right-of-way, the location for
the widened right-of-way which would result in
the least cost and disruption was determined to
be along the east side of the roadway. Immediately
north of the intersection of N. 91st Street and
W. Good Hope Road, however, where it would be
necessary to acquire an additional 44 feet of rightof-way, the location for the widened right-of-way
which would result in the least cost and disruption
was determined to be centered on the existing
centerline of N. 91st Street. In order to maintain
two lanes for moving traffic along this segment of
N. 91st Street in the direction of peak flow during
the peak periods, on-street parking would have to
be prohibited during both the morning and evening
peak periods in the direction of peak flow. In order
to negate any future need for on-street parking
along this segment of N. 91st Street under this
alternative, future development would need to be
oriented to access interior streets rather than t o
N. 91st Street. Encouragement of this type of
development would eliminate, or minimize, the
need for direct access to this segment of N. 91st
Street and, as such, minimize the need for traffic
lanes to also serve as deceleration and storage lanes
for left and right turns at midblock locations, which
would reduce the ability of this segment of N. 91st
Street to carry through traffic. Assuming such
orientation of future land use development and
the elimination of on-street parking, this alternative may be expected to eliminate all remaining
traffic congestion problems along this segment.
The second alternative considered for this segment
of N. 91st Street would involve widening N. 91st
Street to a desirable urban cross-section. This alternative would entail the provision of dual 32-footwide roadways separated by a 22-foot-wide landscaped median within a 110-foot-wideright-of-way
with sidewalks. Such widening would provide four
traffic lanes and two parking lanes and would provide a cross-section identical t o that along N. 91st
Street between W. Mill Road and W. Good Hope
Road, constructed in 1981. A typical cross-section
for this alternative is shown in Figure 106.
Under this alternative, it would be necessary to
acquire between 22 and 44 feet of additional
right-of-way along N. 91st Street between W. Good
Hope Road and W. Bradley Road. For the entire
length of this segment, the new roadway would
be centered on the existing roadway. The location
for the widened right-of-way which would result
in the least cost and disruption was determined to

be centered on the existing roadway from W. Good
Hope Road to a point south of W. Dogwood Street;
to the west side of the arterial from south of
W. Dogwood Street to a point north of W. Calumet
Street; centered on the existing roadway from
a point north of W. Calumet Street to the intersection of N. 91st Street with the Wisconsin &
Southern Railroad Company tracks; and to the
west side of the arterial from the railroad tracks
to W. Bradley Road. Under this alternative, the
provision of a 22-foot-wide median along N. 91st
Street would permit the construction of necessary
left-turn lanes at median openings and would provide adequate separation of opposing traffic flow,
thereby further increasing the level of service and
safety on N. 91st Street. This alternative would
also eliminate all remaining traffic congestion along
this segment of N. 91st Street.
The impacts of each of the two alternatives considered for the improvement of N. 91st Street are set
forth in Table 239. The impact of a "do nothing"
alternative, under which the physical dimensions
of the roadway surface would remain essentially
unchanged, are also provided in Table 239. Under
the "do nothing" alternative, only summer and
winter maintenance work would be accomplished
along N. 91st Street between W. Mill Road and
W. Bradley Road between 1980 and the year 2000.
Under this alternative, two major resurfacings
would be accomplished on that segment of N. 91st
Street between W. Good Hope Road and W. Bradley Road. No major resurfacing work would be
required on that segment of N. 91st Street between
W. Mill Road and W. Good Hope Road during this
period because this roadway surface was newly
constructed in 1981 and should have an adequate
life of about 25 years. Also, under each of the
alternative plans, any traffic management actions
previously recommended for the arterial segment
under the short-range plan for the northwest side
study area which would not be precluded by physical roadway dimensions were assumed to have
been implemented. No such actions were recommended under the short-range plan for this segment of N. 91st Street. Implementation of the "do
nothing" alternative would not serve to abate the
existing or probable future traffic congestion along
N. 91st Street between W. Good Hope Road and
W. Bradley Road.
The costs shown in Table 239 are expressed in
1980 dollars and include estimates of the construction costs, including utility relocation costs, and
the real estate acquisition, relocation, and demoli-

Table 239
COST AND DISRUPTION IMPACTS OF ALTERNATIVE IMPROVEMENT PLANS
FOR N. 91ST STREET FROM W. MILL ROAD TO W. BRADLEY ROAD

Impact
Cost (in 1980 do~lars)~
Construction . . . . . . . . . . . . .
Real Estate Aquisition,
Relocation, and Demolition . . .
Maintenance . . . . . . . . . . . . .
Total
Disruption
Residential Units Taken
Commercial Units Taken

"Do Nothing"
Alternative

Alternative 1
(48-foot-wide
urban roadway)

Alternative 2
(32-foot-wide
roadway pairs
with median)

$185,000

$1,420,000

$1,785,000

86.000
765,000

273,000
890,000

-610,000
$795,000

......
......

---

$2,271,000

---

$2,948,000

---

a~onstructioncosts for each alternative include estimates of the cost o f roadway construction, including the cost of sewers, sidewalks, driveways, traffic signals, and lighting; engineering costs; and the cost o f railroad grade crossing modifications. New roadway construction projects
were assumed t o have a useful life of 2 5 years. I n order t o facilitate economic comparisons between the new roadway construction projects
and the "do nothing" alternative, under the "do nothing" alternative two roadway resurfacings were assumed t o be required during the
20-year plan design period. The first o f these resurfacings was assumed t o have useful life o f 15 years, and the second a useful life o f
10 years. Thus, the total effective useful life of resurfacing under the "do nothing" alternative would be 2 5 years, equivalent t o the useful
life of a new roadway construction project. Because N. 91st Street between W. Mill Road and W. Good Hope Road was reconstructed in 1981,
construction costs under the "do nothing" alternative include resurfacing costs only for that segment o f N. 91st Street between W. Good
Hope Road and W. Bradley Road. Right-of-way acquisition costs for each alternative include estimates of the value of the required realproperty, the cost o f relocation, the cost of demolition, if any, and the attendant administrative costs. Maintenance cost estimates include estimates of the costs of winter maintenance over the 20-year plan period based on the number and length of pavement lanes, as well as general
maintenance costs, also based on the number and length of roadway lanes except that no general maintenance costs were assumed t o be
incurred in the first eight years following the construction o f a new Portland cement concrete pavement, and in the first four years following
the construction o f a new bituminous pavement.
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Source: City of Milwaukee and SEWRPC.
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tion costs for that segment of N. 91st Street
between W. Good Hope Road and W. Bradley
Road. These costs also include the maintenance
costs associated with the operation of each alternative over the plan design period. Also indicated
in Table 239 is the urban disruption which may be
expected to be associated with each of the alternatives, as measured by the number of residential
and commercial properties required to be taken.
The construction-related and displacement costs
entailed in the 1981 improvement of that segment
of N. 91st Street from W. Mill Road to W. Good
Hope Road to a desirable urban cross-section
totaled about $1,200,000.
As shown in Table 239, of the alternatives proposed for the improvement of N. 91st Street, the
second alternative, which proposes widening the
segment of N. 91st Street between W. Good Hope
Road and W. Bradley Road to a desirable urban
cross-section with a dual 32-foot-wideroadway and
a 22-foot-wide median, would have the highest

capital and maintenance cost, $2,948,000; while
the first widening alternative, which proposes
widening the segment of N. 91st Street from
W. Good Hope Road to W. Bradley Road to
a minimum urban cross-section with a 48-foot-wide
pavement curb-tocurb, would have the second
highest capital and maintenance cost, $2,271,000.
The capital and maintenance cost of a "do nothing"
alternative was estimated at $795,000. None of the
alternatives would involve any urban disruption.
There would be no significant difference in the
environmental impacts in terms of air quality and
noise levels between the two widening alternatives
considered. However, the environmental impacts
between the widening alternatives and the "do
nothing" alternative may be expected to be significant. Under the "do nothing" alternative,
reduced travel speeds and congestion-induced stopand-go driving would result in increased air pollutant emissions.

Because of the additional capacity afforded and
congestion abated, and the cost and environmental
impacts entailed, it is recommended that the
second alternative, which provides for the widening
of N. 91st Street from W. Mill Road to W. Bradley
Road to a desirable urban cross-section with dual
32-foot-wide roadways separated by a 22-foot-wide
median, be implemented. This action is recommended because it provides for a continuation of
the existing roadway cross-sectionon N. 91st Street
south of W. Good Hope Road, and because the
provision of a 22-foot-wide median under this
alternative would increase the safety and operating
efficiency of this segment of N. 91st Street.
N. 43rd Street from W. Mill Road to W. Bradley
Road: To resolve the congestion
which mav
"
" be
expected to remain in the plan design year in the
north-south travel corridor along N. 43rd Street,
consideration was given to improving the segment
of N. 43rd Street from W. Mill Road to W. Bradley
Road. An increase in the number of traffic lanes
provided on this segment of N. 43rd Street may be
expected to abate the traffic congestion problems
in this travel corridor.
With the exception of its intersections with W. Mill
Road, W. Good Hope Road, and W. Bradley Road,
the existing segment of N. 43rd Street from W. Mill
Road to W. Bradley Road has a rural cross-section
with a 20-foot-wide pavement and narrow gravel
shoulders, adequate to provide for two lanes of
traffic. This segment has a right-of-way which is
120 feet wide at the widened southbound approach
to W. Mill Road; is between 66 and 105 feet wide
between the widened southbound approach to
W. Mill Road and the widened northbound
approach to W. Good Hope Road; is 120 feet
wide at the north- and southbound approaches
to W. Good Hope Road; is between 66 and 9 3 feet
wide between the southbound approach to W. Good
Hope Road and W. Calumet Road; and is 120 feet
wide between W. Calumet Road and W. Bradley
Road. At its intersection with W. Mill Road,
N. 43rd Street is channelized to provide for dual
34-foot-wide roadways, with a median and arightturn bypass on the southbound approach; at its
intersection with W. Good Hope Road, N. 43rd
Street is channelized to provide for dual 36-footwide roadways with a median and a southbound
right-turn bypass; and at its intersection with
W. Bradley Road, N. 43rd Street is channelized
to provide for dual 36-foot-wide roadways with
a median. On-street parking is prohibited on these
improved sections of N. 43rd Street. N. 43rd Street

intersects the tracks of the Chicago & North
Western Transportation Company at-grade approximately 300 feet north of W. Green Tree Road.
Two alternatives were developed for increasing the
capacity of N. 43rd Street between W. Mill Road
and W. Bradley Road. The first alternative consists of widening N. 43rd Street to a minimum
urban cross-section, and the second alternative
involves widening N. 43rd Street to a desirable
urban cross-section.
The first alternative considered for the improvement of this segment of N. 43rd Street involved
widening the arterial to a minimum urban crosssection with sidewalks, and would entail the provision of a four-lane undivided roadway with
a curb-to-curb pavement width of 48 feet within an
80-foot-wide right-of-way. Under this alternative,
the existing channelization would be retained at
the intersections of N. 43rd Street with W. Mill
Road, W. Good Hope Road, and W. Bradley Road,
and new channelization would be provided at
the intersection of N. 43rd Street and W. Green
Tree Road. Also under this alternative, the at-grade
crossing of the Chicago & North Western Transportation Company tracks would be provided with
crossing protection gates. A typical cross-section
for this alternative is shown in Figure 107. This
roadway cross-section could be accommodated
within the existing right-of-way for much of the
length of this segment of N. 43rd Street, with
no additional right-of-way being required along
N. 43rd Street between W. Mill Road and W. Green
Tree Road and between two and 1 4 feet of additional right-of-way being required between W. Green
Tree Road and W. Bradley Road. In order to utilize
the existing right-of-way and minimize disruption
under this alternative, the location for the new
roadway would be centered on N. 43rd Street
between W. Mill Road and W. Green Tree Road;
would be offset five feet to the west of the existing
centerline of N. 43rd Street between W. Green
Tree Road and W. Good Hope Road; and would be
offset seven feet to the east of the existing centerline of N. 43rd Street between W. Good Hope
Road and W. Bradley Road. In order to maintain
two lanes of moving traffic in the direction of peak
flow during peak travel periods, it would be necessary to prohibit on-street parking in the direction
of peak traffic flow during both morning and
evening travel periods under this alternative.
Because of these restrictions, vehicles accessing any
businesses or residences which front this segment
of N. 43rd Street during the periods of parking

Figure 107
TYPICAL CROSS-SECTIONS OF IMPROVEMENT ALTERNATIVES 1 AND 2
FOR N. 43RD STREET FROM W. M I L L ROAD TOW. BRADLEY ROAD
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restriction would have to use off-street parking
space in the area. This alternative may be expected
to abate any remaining traffic congestion along this
segment of N. 43rd Street.
The second alternative considered for the improvement of this segment of N. 43rd Street involves
widening the arterial to a desirable urban crosssection with sidewalks. This alternative would provide dual 34-foot-wide urban roadways separated
by a 21-foot-wide median within a 105-foot-wide
right-of-way between W. Mill Road and W. Green
Tree Road and between W. Good Hope Road and
W. Calumet Road; and would provide dual 34-foot-

wide urban roadways separated by a 24-foot-wide
median within a 120-foot-wide right-of-way
between W. Green Tree Road and W. Good Hope
Road and between W. Calumet Road and W. Bradley Road. On those segments of the new roadway with a 105-foot-wide right-of-way between
W. Mill Road and W. Green Tree Road and between
W. Good Hope Road and W. Calumet Road, no
sidewalks would be constructed on the west side of
the roadway in order t o avoid taking land from
three cemeteries and from the Tripoli Country
Club. Under this alternative, an additional 1 5 t o
27 feet of right-of-way would be required between
W. Mill Road and W. Good Hope Road; an addi-
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Table 240
COST AND DISRUPTION IMPACTS OF ALTERNATIVE PLANS FOR
N. 43RD STREET FROM W. MILL ROAD TO W. BRADLEY ROAD
Alternative 2
(34-footuride
roadway pairs
with median)

$2,230,000

$3,160,000

400,000

11,000
639,000

247,000
873,000

$989,000

$2,880,000

$4,280,000

"Do Nothing"
Alternative

Impact
Cost (in 1980 dollars)a
Construction . . . . . . . . . . . . . . . .
Real Estate Acquisition,
Relocation, and Demolition . . . . . .
Maintenance . . . . . . . . . . . . . . . .
Total
Disruption
Residential Units Taken
Commercial Units Taken

Alternative 1
(48-foot-wide
urban roadway)

$589,000

--

.........

.........

---

---

--

--

a~onstructioncosts for each alternative include estimates of the roadway construction costs, including the cost of sewers, sidewalks, driveways,
traffic signals, and lighting; utility relocation and engineering costs; and the cost of railroad grade crossing modifications. New roadway construction projects were assumed t o have a useful life of 25 years. In order t o facilitate economic comparisons between the new roadway
construction projects and the "do nothing" alternative, under the "do nothing" alternative two roadway resurfacings were assumed t o be
required during the 20-year plan design period. The first of these resurfacings was assumed t o have a useful life of 15 years, and the second
a useful life of 10 years. Thus, the total effective useful life of resurfacing under the "do nothing"a1ternative would be 25 years, equivalent
to the useful life of a new roadway construction project. Right-of-way acquisition costs for each alternative include estimates of the value
of the required real property, the cost of relocation, the cost of demolition, if any, and the attendant administrative costs. Maintenance cost
estimates include estimates of the costs of winter maintenance over the 20-year plan period based on the number and length of pavement
lanes, as well as general maintenance costs, also based on the number and length of roadway lanes except that no general maintenance costs
were assumed to be incurred in the first eight years following the construction of a new Portland cement concrete pavement, and in the first
four years following the construction of a new bituminous pavement.
Source: City of Milwaukee and SEWRPC.

tional 39 feet of right-of-way would be required
between W. Good Hope Road and W. Calumet
Road; and up to 12 feet of additional right-of-way
would be required between W. Calumet Road and
W. Bradley Road. The location for the new roadway which would result in the least cost and disruption was determined to be centered on the
existing centerline of N. 43rd Street between
W. Mill Road and W. Good Hope Road; t o be
offset 15 feet t o the east of the centerline of
N. 43rd Street between W. Good Hope Road and
W. Calumet Road; and to be centered on the
existing centerline of N. 43rd Street between
W. Calumet Road and W. Good Hope Road. Under
this alternative, the existing channelization would
be retained at the intersections of N. 43rd Street
with W. Mill Road, W. Good Hope Road, and
W. Bradley Road, and new channelization would
be provided at W. Green Tree Road. The at-grade
crossing of the Chicago & North Western Transportation Company tracks would be provided with
new crossing protection gates. The provision of

a 21- to 24-foot-wide median along N. 43rd Street
under this alternative would permit the provision
of necessary left-turn lanes at median openings and
would provide adequate separation of opposing
traffic flows, thereby increasing the level of service
and safety on N. 43rd Street. This alternative may
also be expected to abate all remaining traffic congestion along this segment of N. 43rd Street.
The impacts of each of the two alternatives considered for the improvement of N. 43rd Street are set
forth in Table 240. The impact of a "do nothing"
alternative, under which the physical dimensions of
the existing roadway surface would remain essentially unchanged, are also provided in Table 240.
Under the "do nothing" alternative, only summer
and winter maintenance work and two major resurfacings would be accomplished along the arterial in
the next two decades. Under each of the alternatives, any traffic management actions previously
recommended for N. 43rd Street in the short-range
plan for the northwest side study area which would

not be precluded by physical dimensions were
assumed to have been implemented. No such
actions were recommended under the short-range
plan for this segment of N. 43rd Street. Implementation of the "do nothing" alternative would not
serve to abate the probable future traffic congestion along N. 43rd Street.
The costs shown in Table 240 for each of the alternatives for N. 43rd Street are expressed in 1980
dollars and include estimates of the construction
costs, including utility relocation costs; the rightof-way acquisition, relocation, and demolition
costs; and the maintenance costs associated with
the operation of each alternative over the plan
design period. Also indicated in Table 240 is the
urban disruption which may be expected to be
associated with each of the alternatives as measured by the number of residential and commercial properties required to be taken.
As shown in Table 240, of the alternatives for
N. 43rd Street, the second improvement alternative-which provides for the widening of N. 43rd
Street to a desirable urban cross-section-would
have the highest capital and maintenance costs,
estimated at $4,280,00; while the first widening
alternative--which provides for the improvement
of N. 43rd Street to a minimum urban crosssection-would have an estimated capital and maintenance cost of $2,880,000. The capital and
maintenance costs of the "do nothing" alternative
were estimated at $989,000. No structures would
be required t o be taken under either of the
improvement alternatives for N. 43rd Street.
There would be no significant difference in the
environmental impacts in terms of air quality and
noise levels between the widening alternatives
considered. However, the difference in environmental impacts between the widening alternatives
and the "do nothing" alternative may be expected
to be significant. Under the "do nothing" alternative, reduced travel speeds and congestion-related
stop-and-go driving would result in increased air
pollutant emissions.
Based upon the additional capacity afforded and
congestion abated by the second widening alternative proposed for the segment of N. 43rd Street
from W. Mill Road to W. Bradley Road-that is,
the provision of dual 34-foot-wide urban roadways
separated by a median which ranges in width from
21 t o 24 feet with on-street parking permitted-it
is recommended that this alternative be imple-

mented. While both the first and the second
widening alternatives proposed for this segment
of N. 43rd Street may be expected to eliminate
congestion along this segment, the second widening alternative is recommended principally because
of the enhanced safety provided by the median,
and because the desirable urban cross-section
would represent a continuation of the existing
roadway cross-section to the south of this section
of N. 43rd Street.
N. Green Bay Avenue (STH 57) from W. Capitol
Drive (STH 190) to N. Teutonia Avenue: It is anticipated that two segments of N. Green Bay Avenue
(STH 57), the first between W. Capitol Drive
(STH 190) and W. Congress Street, and the second
between W. Silver Spring Drive and W. Mill Road,
will remain congested in the plan design year. To
abate this congestion and to provide appropriate
continuity along the entire length of N. Green Bay
Avenue between W. Capitol Drive and N. Teutonia
Avenue within the northeastern portion of Milwaukee County, consideration was given to improving
N. Green Bay Avenue (STH 57) from W. Capitol
Drive to N. Teutonia Avenue through the City of
Milwaukee, the City of Glendale, the Village of
River Hills, and the Village of Brown Deer. An
increase in the number of moving traffic lanes
provided along these segments of N. Green Bay
Avenue may be expected to abate the congestion
and traffic flow problems in this portion of Milwaukee County.
From W. Capitol Drive (STH 190) t o W. Silver
Spring Drive in the City of Milwaukee, N. Green
Bay Avenue (STH 57) has an urban cross-section
with curbs and gutters and sidewalks. This segment
consists of dual 34-foot-wide roadways separated
by a 26-foot-wide median all within a 120-footwide right-of-way, adequate to provide two lanes
for moving traffic in each direction with parking
permitted. With the exception of its intersection
with W. Silver Spring Drive, N. Green Bay Avenue
from W. Silver Spring Drive to W. Westview Drive
in the City of Glendale has an urban cross-section
with curbs and gutters. The pavement is 40 feet
wide from curb to curb along this segment within
a right-of-way which varies in width from 70 t o
100 feet, generally adequate to provide two lanes
for moving traffic and two parking lanes. With the
exception of at its intersections with W. Good
Hope Road and with N. Teutonia Avenue, between
W. Westview Drive and N. Teutonia Avenue,
N. Green Bay Avenue currently has a rural crosssection through the City of Glendale, the Village
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of River Hills, and the Village of Brown Deer.
The pavement along this segment is 30 feet wide
with six-foot-wide gravel shoulders, generally adequate to provide two lanes for moving traffic.
The rightaf-way width along this segment varies
from 70 t o 100 feet from W. Westview Drive t o
W. Green Tree Road and from 90 t o 120 feet
between W. Green Tree Road and W. Good Hope
Road, and is 120 feet between W. Good Hope
Road and N. Teutonia Avenue.
N. Green Bay Avenue passes over W. Silver Spring
Drive on a grade separation structure which provides for dual 36-foot-wide roadways separated by
a six-foot-wide median. On- and off-ramps are provided t o accommodate traffic movement between
the two arterials at this structure. At its intersection with W. Good Hope Road, N. Green Bay
Avenue has dual 36-foot-wide urban roadways
separated by a 36-foot-wide median. South of its
intersection with N. Teutonia Avenue, the roadway
cross-section of N. Green Bay Avenue has dual
36-foot-wide urban roadways which merge at-grade
with the north- and southbound lanes of N. Teutonia Avenue. The Milwaukee Road Railroad tracks
intersect N. Green Bay Avenue at-grade between
W. Cornell Street and W. Ruby Street, and the
Chicago & North Western Transportation Company
tracks cross over N. Green Bay Avenue on structures between W. Silver Spring Drive and W. Westview Drive and between W. Bender Road and
W. Mill Road. Currently, only minimal parking
restrictions are in effect along this length of
N. Green Bay Avenue, and no peak-hour parking
restrictions exist along the segment except at
the intersections of N. Green Bay Avenue with
W. Capitol Drive, W. Silver Spring Drive, W. Good
Hope Road, and N. Teutonia Avenue.
Separate roadway improvement alternatives were
designed for each of three segments of N. Green
Bay Avenue because of the variation in crosssection between the segments and because traffic
congestion may be expected t o occur only on two
segments of N. Green Bay Avenue, one between
W. Capitol Drive and W. Congress Street and the
other between W. Silver Spring Drive and W. Mill
Road. The first segment considered extends from
W. Capitol Drive t o W. Silver Spring Drive, the
second from W. Silver Spring Drive to W. Mill Road,
and the third from W. Mill Road t o N. Teutonia
Avenue. Only one improvement alternative-the
removal of on-street parking-was considered for
the first segment between W. Capitol Drive and
W. Silver Spring Drive. A total of three alternatives,

two for the improvement of N. Green Bay Avenue
to minimum and intermediate urban cross-sections
and one for the improvement of N. Green Bay
Avenue t o a desirable urban cross-section, were
developed for the second segment of N. Green Bay
Avenue between W. Silver Spring Drive and W. Mill
Road. Two alternatives were developed for the
improvement of the remaining segment of N. Green
Bay Avenue, one for a minimum urban crosssection and one for an intermediate cross-section.
Thus, a separate recommended improvement alternative was selected for each of these segments of
N. Green Bay Avenue.
As already noted, only one alternative-the prohibition of on-street parking-was considered for
the segment of N. Green Bay Avenue between
W. Capitol Drive and W. Silver Spring Drive. This
alternative would entail the prohibition of onstreet parking along the portion of this segment
of N. Green Bay Avenue from W. Capitol Drive t o
W. Hampton Avenue in the direction of peak
traffic flow during both the morning and evening
peak periods. Such parking prohibition would
mean that vehicles accessing commercial and
residential land uses along N. Green Bay Avenue
between W. Capitol Drive and W. Hampton Avenue
would have t o seek parking space on nearby intersecting streets, or use off-street parking space in
the area.
The existing development along N. Green Bay
Avenue between W. Capitol Drive and W. Hampton
Avenue consists principally of commercial land uses
interspersed with residential land uses. Development on the segment of N. Green Bay Avenue
between W. Hampton Avenue and W. Silver Spring
Drive consists principally of residential, recreational, and institutional land uses. Although onstreet parking is currently used regularly along
N. Green Bay Avenue only between W. Capitol
Drive and W. Congress Street, the prohibition of
on-street parking in the direction of peak traffic
flow during both the morning and evening peak
periods along N. Green Bay Avenue from W. Capitol Drive t o W. Hampton Avenue t o alleviate the
remaining traffic congestion along that segment is
considered implementable because of the availability of alternate parking space on both nearby
intersecting streets and in off-street locations along
this segment. It would not be necessary t o prohibit
on-street parking between W. Hampton Street and
W. Silver Spring Drive under this alternative because
an increase in roadway capacity is not required
along this segment. The physical widening of

N. Green Bay Avenue between W. Capitol Drive
and W. Hampton Avenue to provide three traffic
lanes and a parking lane in each direction was not
considered. The roadway is already widened to
a desirable urban cross-section, and any further
widening could jeopardize safe pedestrian movement and result in excessive neighborhood disruption. Such prohibition of on-street parking during
the peak periods in the direction of peak traffic
flow along the segment of W. Green Bay Avenue
between W. Capitol Drive and W. Hampton Avenue
could be expected to eliminate all remaining traffic congestion along this segment. Efficient highway system network continuity would be provided
along the segment of N. Green Bay Avenue between
W. Capitol Drive and W. Silver Spring Drive by the
existing roadway cross-section.
The first alternative action considered for the segment of N. Green Bay Avenue between W. Silver
Spring Drive and W. Mill Road called for widening
this segment to a minimum urban cross-section.
This alternative would entail the provision of
a four-lane undivided roadway with a curb-tocurb
pavement width of 48 feet within the existing
rightuf-way. Under this alternative, the right-ofway would be expanded to 80 feet at the intersections of N. Green Bay Avenue with W. Florist
Avenue, W. Bender Road, and W. Mill Road to
accommodate the addition of exclusive left-turn
lanes. A typical cross-section for this alternative is
shown in Figure 108. In order to maintain two
through lanes of traffic in the peak direction during
peak periods under this alternative, it would be
necessary to prohibit on-street parking in the
direction of peak traffic flow during both the
morning and evening peak periods. Because of
these restrictions, vehicles accessing businesses and
residences which front N. Green Bay Avenue
between W. Silver Spring Drive and W. Mill Road
during the periods of parking restrictions would
have to seek parking space on nearby intersecting
streets or use off-street parking space in the area.
This alternative could be expected t o eliminate all
remaining traffic congestion along this segment of
N. Green Bay Avenue.
The second alternative considered for the segment
of N. Green Bay Avenue between W. Silver Spring
Drive and W. Mill Road called for widening N. Green
Bay Avenue to an urban cross-section consisting of
a five-lane undivided urban roadway with a curbtocurb pavement width of 64 feet within an
80-foot-wide right-of-way. Such widening would

provide four lanes for moving traffic in addition t o
a center lane, which would be used as a continuous
left-turn lane for both directions of traffic flow
along N. Green Bay Avenue. A typical cross-section
for this alternative is shown in Figure 108. On those
segments of N. Green Bay Avenue where it would
be necessary t o acquire additional right-of-way, the
location for the widened right-of-way which would
result in the least cost and disruption was determined to be centered on the existing rightaf-way.
Under the provisions of a 1926 zoned-width law,
an effort has been made to reserve sufficient land
adjacent to this segment of N. Green Bay Avenue
for the provision of a 120-foot-wide rightaf-way.
Accordingly, considerable land has been reserved
along the arterial to provide such a right-of-way
during land subdivision and development and/or
redevelopment. In order to maintain two through
lanes of traffic in the direction of peak traffic flow
during peak periods under this alternative, it would
be necessary to prohibit on-street parking in the
direction of peak traffic flow during both the
morning and evening peak hours. Because of these
restrictions, vehicles accessing businesses and residences which front N. Green Bay Avenue during
periods of parking restriction would have to seek
parking space along nearby intersecting streets or
use off-street parking space in the area. Under this
alternative, both structures along N. Green Bay
Avenue which provide overpasses for the Chicago &
North Western Railway would have to be reconstructed. This alternative could be expected to eliminate all remaining traffic congestion along this
segment of N. Green Bay Avenue.
The third alternative considered for the segment of N. Green Bay Avenue between W. Silver
Spring Drive and W. Mill Road involved widening
N. Green Bay Avenue t o a desirable urban crosssection. This alternative would entail the provision
of dual 36-foot-wide urban roadways separated by
a 24-foot landscaped median within a 120-footwide right-of-way. Such widening would provide
four lanes for moving traffic in addition to parking
lanes on N. Green Bay Avenue within the City of
Glendale from W. Silver Spring Drive to W. Mill
Road. A typical cross-section for this alternative is
shown in Figure 108. Under this alternative, the
provision of a 24-foot-wide median along N. Green
Bay Avenue would permit the construction of any
necessary left-turn lanes at median openings and
would provide adequate separation of opposing
traffic flows, thereby further increasing the level
of service and safety on N. Green Bay Avenue. On
those segments of N. Green Bay Avenue where it

Figure 108
TYPICAL CROSS-SECTIONS OF IMPROVEMENT ALTERNATIVES 1,2, AND 3
FOR THE SEGMENT OF N. GREEN BAY AVENUE (STH 57)
FROM W. SILVER SPRING DRIVE TOW. MILL ROAD
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would be necessary to acquire additional right-ofway, the location for the widened right-of-way
which would result in the least cost and disruption
was determined to be centered on the existing
right-of-way from W. Silver Spring Drive to W. Mill
Road. This alternative would also require the
replacement of both Chicago & North Western Railway structures over this segment of the arterial.
This alternative would eliminate all remaining
traffic congestion along this segment of W. Green
Bay Avenue.
The prohibition of all on-street parking along the
urban cross-section of N. Green Bay Avenue from
W. Silver Spring Drive to W. Mill Road was not

considered to be a viable alternative for this segment because the existing curb-tocurb pavement
width of 40 feet would not be adequate to safely
provide four lanes for moving traffic.
The first alternative considered for the segment of
N. Green Bay Avenue between W. Mill Road and
N. Teutonia Avenue called for widening N. Green
Bay Avenue to a minimum urban cross-section.This
alternative would entail the provision of a four-lane
undivided urban roadway with a curb-tocurb pavement width of 48 feet. Under this alternative, the
right-of-way would be expanded to 80 feet to
accommodate the addition of left-turn lanes at
the intersections of- N. Green Bay Avenue with

Figure 109
TYPICAL CROSS-SECTIONS OF IMPROVEMENT ALTERNATIVES 1 AND 2
FOR THE NORTHERN SEGMENT OF N. GREEN BAY AVENUE (STH 5 7 )
FROM W. M I L L ROAD TO N. TEUTONIA AVENUE
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W. Green Tree Road, N. Range Line Road, and
W. Bradley Road. A typical cross-section for this
alternative is shown in Figure 109. Since this segment of N. Green Bay Avenue is not anticipated to
be congested, it would be necessary to provide
only one through lane of traffic in each direction
under this alternative. Consequently, on both sides
of the arterial facility, on-street parking can be permitted along this segment. This alternative could
be expected to provide the necessary highway
system network continuity along this segment of
N . Green Bay Avenue.
The second alternative considered for the segment
of N. Green Bay Avenue between W. Mill Road and
W. Teutonia Avenue called for widening N. Green
Bay Avenue to an intermediate urban cross-section.
This alternative would entail the provision of a fivelane undivided urban roadway with a curb-to-curb
pavement width of 64 feet within an 80-foot-wide
right-of-way. Such widening would provide for
a center lane which would be used as a continuous
left-turn lane for both directions of traffic flow
along this segment of the N. Green Bay Avenue
corridor. A typical cross-section for this alterna-

tive is shown in Figure 109. On those segments of
N. Green Bay Avenue where it would be necessary
to acquire additional right-of-way, the location for
the widened right-of-way which would result in the
least cost and disruption was determined to be
centered on the existing right-of-way. Like the first
alternative improvement considered for this segment, this alternative would be designed to provide
roadway cross-section continuity rather than to
provide additional capacity. Accordingly, it would
be necessary to maintain only one through lane of
traffic in each direction under this alternative, and
on-street parking could be permitted on both sides
of the facility.
As already indicated, the right-of-way width along
the segment of N. Green Bay Avenue from W. Mill
Road to N. Teutonia Avenue varies from 70 to
120 feet, and land adjacent to this segment of
N. Green Bay Avenue has been reserved to provide
for a 120-foot-wide right-of-way. Nevertheless, an
alternative which would improve this segment of
N. Green Bay Avenue to a desirable urban crosssection with dual 36-foot-wide urban roadway
pairs and a median on a 120-foot-wide right-of-

~
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way, adequate to provide two through lanes in
each direction with parking permitted, was not
considered. Because of the comparatively low
traffic volumes anticipated along this segment of
N. Green Bay Avenue, the additional roadway
capacity which would be afforded by two through
lanes in each direction was not considered warranted. Also, in order to obtain a continuous
120-foot-wide right-of-way along this segment of
the arterial, it would be necessary to acquire significant segments of additional park and industrial
land for highway purposes.
The impacts of each of the alternatives considered
for each of the segments of N. Green Bay Avenue
are set forth in Table 241. The impact of a "do
nothing" alternative for each of these segments,
under which the physical dimensions of the roadway surface would remain essentially unchanged,
are also provided in Table 241. In each case under
the "do nothing" alternative, only summer and
winter maintenance work and two major resurfacings would be accomplished along N. Green Bay
Avenue between 1980 and 2000. Also under each
of the alternative plans, any traffic management
actions previously recommended for the arterial
segment under the short-range plan for the northwest side study area which would not be precluded
by physical roadway dimensions were assumed to
have been implemented. In the case of N. Green
Bay Avenue, it was recommended that the exclu-

sive northwest- to westbound left-turn lane at
the intersection of N. Green Bay Avenue and
W. Hampton Avenue be reconstructed to a double
left-turn lane. The cost of this improvement is
accordingly included in the cost of each plan for
the southern segment of N. Green Bay Avenue.
While effective in abating the short-range problem at this intersection, this action was found
to be ineffective as a means of resolving the longrange problem along this segment. It should be
pointed out that implementation of the "do
nothing" alternative would neither serve to abate
any remaining congestion along the first and
second segments of this north-south corridor,
nor provide for continuity of roadway section
along N. Green Bay Avenue from W. Capitol
Drive to N. Teutonia Avenue.
The costs shown in Table 241 are expressed in
1980 dollars and include estimates of the construction costs, including utility relocation costs; the
real estate acquisition, relocation, and demolition
costs; and the maintenance costs associated with
the operation of each alternative over the plan
design period. Also indicated in Table 241 is the
urban disruption which may be expected to be
associated with each of the alternatives as measured by the number of residential or commercial
properties and the quantities of recreational land
required to be taken.

As shown in Table 241, the alternative which
proposed prohibition of all on-street parking in
the direction of peak traffic flow during the
morning and evening peak hours on that segment
of N. Green Bay Avenue between W. Capitol
Drive and W. Hampton Avenue would have capital
and maintenance costs of about $2,932,000, while
the total cost of a "do nothing" alternative for this
segment of N. Green Bay Avenue would be about
$2,926,000, the additional costs representing the
regulatory signing necessary to prohibit on-street
parking. Neither of these alternatives would involve
any urban disruption.
As shown in Table 241, of the alternatives proposed
for the segment of N. Green Bay Avenue between
W. Silver Spring Drive and W. Mill Road, the third
widening alternative-which provides for the widening of N. Green Bay Avenue to a desirable urban
cross-section-would have the highest capital and
maintenance costs, estimated at $7,313,000. The
widening of N. Green Bay Avenue t o an intermediate urban cross-section having a 64-foot-wide
pavement and a continuous left-turn lane would
involve capital and maintenance costs of about
$5,334,000, while the widening of this segment of
N. Green Bay Avenue to a minimum urban crosssection having a 48-foot-wide pavement with additional widening at principal intersections would
involve capital and maintenance costs of about
$2,205,000. The capital and maintenance costs
of a "do nothing" alternative were estimated at
$830,000. As also shown in Table 241, the alternative which provides for the widening of this
segment of N. Green Bay Avenue to a desirable
urban cross-section would be the most disruptive
of the alternatives considered, requiring the taking
of three residential units and two commercial
units. Some disruption would also be entailed in
implementing those two alternatives which provide
for the improvement of this segment of N. Green
Bay Avenue t o minimum and intermediate urban
cross-sections. Of these two alternatives, that
which provides for improving the arterial facility to
a 64-foot-wide pavement and a continuous leftturn lane would be the second most disruptive,
requiring the taking of one residential and two
commercial units; and that alternative which provides for the widening of this segment of N. Green
Bay Avenue t o a 48-foot-wide pavement with additional widenings at principal intersections along the
arterial would require the taking of only two commercial units.

As shown in Table 241, of the alternatives proposed for the northern segment of N. Green Bay
Avenue from W. Mill Road to N. Teutonia Avenue,
that alternative which would provide for the
widening of the arterial to an intermediate urban
cross-section having a 64-foot-wide pavement and
a continuous left-turn lane would have the highest
capital and maintenance cost, estimated at
$5,7 15,000, while the alternative which would
provide for the widening of the arterial t o a minimum urban cross-section having a 48-foot-wide
pavement with additional widenings at principal
intersections would have capital and maintenance
costs of about $4,239,000. The capital and maintenance costs of the "do nothing" alternative are
estimated at $1,886,000. As also indicated in
Table 241, of the alternatives proposed for the
northern segment of N. Green Bay Avenue, only
that alternative which would provide for the
widening of N. Green Bay Avenue to a 64-footwide pavement with a continuous left-turn lane
would involve any disruption. This alternative
would involve the taking of one commercial unit
together with land from two parks, that land
being valued at $43,000.
There would be no significant difference in the
environmental impacts in terms of air quality and
noise levels between the widening alternatives considered for each of the segments of N. Green Bay
Avenue. However, the difference in environmental
impacts between the widening alternatives and the
"do nothing" alternative for each segment of
N. Green Bay Avenue would be significant. Under
the "do nothing" alternatives, reduced travel
speeds and congestion-induced stop-and-go driving
would result in increased air pollutant emissions.
For the southernmost segment of N. Green Bay
Avenue from W. Capitol Drive t o W. Silver Spring
Drive through the City of Milwaukee, based upon
the additional capacity afforded and congestion
abated by the alternatives, the additional continuity afforded the arterial street and highway
system by the alternatives, and the cost and environmental impacts of the two alternatives proposed for this segment, it is recommended that
that alternative which provides for the prohibition
of all on-street parking in the direction of peak
traffic flow during both peak periods along that
segment between W. Capitol Drive and W. Hampton Avenue be implemented. While such prohibition would mean that vehicles accessing businesses

and residences along W. Green Bay Avenue between
W. Capitol Drive and W. Hampton Avenue would
have t o seek parking space on nearby intersecting
streets or use off-street parking space in the area,
the availability of such parking makes this recommendation implementable. This action was also
recommended because it would involve little additional capital and maintenance costs.
For the segment of N. Green Bay Avenue from
W. Silver Spring Drive t o W. Mill Road in the City
of Glendale, it is recommended that the first
widening alternative be implemented. This alternative would provide for the widening of this
segment of N. Green Bay Avenue t o a minimum
urban cross-section having a 48-foot-wide pavement with sidewalks, with additional widening at
principal intersections with parking prohibited
during peak periods. All three widening alternatives
for this segment of N. Green Bay Avenue would
serve t o eliminate the remaining traffic congestion
along this north-south corridor, and additional
benefits would be derived under the second alternative by the provision of the continuous left-turn
lane, and under the third alternative by the provision of a median, which would offer increased
travel safety and level of service. However, even
though portions of the land adjacent t o N. Green
Bay Avenue have been reserved to provide for
a 120-foot-wide right-of-way, the cost and disruption of both the second and third widening proposals, especially regarding the reconstruction of
both of the Chicago & North Western Railway
overpasses, would probably outweigh the additional
benefits derived from each alternative. The benefits
derived from the provision of on-street parking
during peak periods along this segment, which
would be provided only under the third widening
alternative, would not be significant enough t o outweigh the cost and disruption of that alternative.
For the third segment of N. Green Bay Avenue
from W. Mill Road t o N. Teutonia Avenue through
the City of Glendale, the Village of Brown Deer,
and the Village of River Hills, it is recommended
that the first widening alternative be implementedthat is, the widening of N. Green Bay Avenue t o
a 48-foot-wide urban roadway with additional
widening at principal intersections along the arterial and parking permitted during peak periods.
While both of the minimum urban cross-section
alternatives proposed for this segment of N. Green
Bay Avenue would provide the necessary arterial
street and highway system network continuity
along this north-south corridor, the first alter-

native is recommended principally because it
would involve less disruption and because it
would provide a continuation of the type of
roadway cross-section recommended along that
segment of N. Green Bay Avenue immediately
south of W. Mill Road.
N. 107th Street (STH 100) Between W. Fond du
Lac -Avenue
and W. Brown Deer Road fSTH 100)
and Related Segments of W. Fond du Lac Avenue:
To resolve the congestion which may be expected
to remain in the plan design year in the northsouth travel corridor along N. 107th Street, consideration was given t o improving the segment of
N. 107th Street from W. Fond du Lac Avenue to
W. Brown Deer Road. STH 100 is routed on that
part of this segment between W. Good Hope Road
and W. Brown Deer Road. Also considered as
a part of this segment was a 600-foot-long segment
of W. Fond du Lac Avenue between its intersection with N. 107th Street and the southeast-bound
on- and off-ramps to and from the Fond du Lac
Freeway (STH 145). An increase in the number of
traffic*lanes provided on these arterial segments
may be expected t o abate the traffic congestion in
this north-south travel corridor.
As in the consideration of the problem segments
of W. Bradley Road, W. Good Hope Road, and
N. 124th Street, a factor bearing on the consideration of alternative improvements for this northsouth travel corridor was the proposed Trammell
Crow development. As indicated previously, this
development would result in increased traffic
volumes on N. 107th Street, as well as increased
truck traffic through residential development
adjacent to N. 107th Street north of W. Calumet
Road. As discussed previously, because of this,
it is the desire of the City of Milwaukee t o prohibit
trucks from this segment of N. 107th Street, and,
by designation of this segment of N. 107th Street
from state trunk highway status, t o route all truck
traffic through this area onto STH 145. In order t o
accommodate the increased volume of traffic on
N. 107th Street, changes in the current configuration of the interchange between the Zoo Freeway
(USH 45), W. Good Hope Road, and the Fond du
Lac Freeway (STH 145) have also been proposedspecifically, that the existing eastbound on-ramp
from W. Good Hope Road to the Fond du Lac
Freeway be closed and that the existing westbound off-ramp from the Fond du Lac Freeway
to W. Good Hope Road be reconstructed to divert
traffic into the proposed Trammell Crow project
and then onto W. Good Hope Road. The proposed

changes to these interchange ramps may be
expected to affect access patterns to and from the
Fond du Lac Freeway in that vicinity, and may be
expected, in particular, to increase traffic volumes
on the northwest-bound off-ramp from the Fond
du Lac Freeway to N. 107th Street, and on the
on- and off-ramps to and from the southeast-bound
lanes of the freeway to W. Fond du Lac Avenue.
Because of these expected changes in traffic
volumes, it was necessary to consider the additional segment of W. Fond du Lac Avenue between
its intersection with N. 107th Street and the
southeast-bound ramps to and from the Fond du
Lac Freeway in conjunction with the improvement
alternatives proposed for N. 107th Street.
N. 107th Street from W. Fond du Lac Avenue t o
W. Good Hope Road currently has a rural crosssection with a 24-foot-wide pavement, adequate to
provide for two lanes of traffic, except at its intersection with W. Fond du Lac Avenue, on that section of the arterial carried on a structure over
the Fond du Lac Freeway, and at its intersection
with W. Good Hope Road. At its intersection with
W. Fond du Lac Avenue, N. 107th Street has
a pavement width of 44 feet. This pavement width
continues northward on the structure which carries
N. 107th Street over the Fond du Lac Freeway.
At its intersection with W. Good Hope Road,
N. 107th Street is widened to an urban crosssection with a 48-foot-wide pavement curb to curb,
with a right-turn bypass lane provided on the southbound approach. N. 107th Street from W. Good
Hope Road to N. Granville Road consists of a rural
roadway with a 30-foot-wide pavement, adequate
to provide for two lanes of traffic, except on that
segment of N. 107th Street between W. Good Hope
Road and W. Juniper Street, which has a 30-footwide urban roadway with curbs and gutters. North
of its intersection with N. Granville Road, N. 107th
Street consists of dual 24-foot-wide urban roadways
separated by an 18-foot-widemedian; and the intersection of N. 107th Street with W. Brown Deer
Road is channelized to provide for a left-turn
lane and a right-turn bypass on the northbound
approach. Between the ramps to and from the
southeast-bound lanes of the Fond du Lac Freeway and N. 107th Street, W. Fond du Lac Avenue
consists of a 24-foot-wide rural cross-section.
N. 107th Street intersects the tracks of the Wisconsin & Southern Railroad Company and the
Chicago & North Western Transportation Company
at-grade immediately south of its intersection with
W. Brown Deer Road. Curb parking is currently
prohibited on all urban roadway segments along
N. 107th Street.

The cross-section for this portion of N. 107th
Street has a right-of-way which is 66 feet wide
between W. Fond du Lac Avenue and the structure
over the Fond du Lac Freeway, and varies between
93 and 120 feet wide between that structure and
W. Good Hope Road; is between 9 3 and 120 feet
wide between W. Good Hope Road and W. Calumet Road; is 66 feet wide for a distance of 200 feet
north of W. Calumet Road; is between 93 and
120 feet wide from a point 200 feet north of
W. Calumet Road to a point 240 feet north of
W. Fountain Avenue; is 58 to 69 feet wide from
a point 240 feet north of W. Fountain Avenue to
W. Bradley Road; is between 85 and 120 feet wide
from W. Bradley Road to W. Heather Avenue; is
between 50 and 93 feet wide from W. Heather
Avenue to a point 150 feet north of the tracks
of the Wisconsin & Southern Railroad Company;
and is 130 feet wide from a point 150 feet north of
the tracks of the Wisconsin & Southern railroad t o
W. Brown Deer Road. The right-of-way width along
the segment of W. Fond du Lac Avenue varies from
93 feet at its intersection with N. 107th Street to
120 feet at its intersection with the on- and offramps to and from the Fond du Lac Freeway.
In the consideration of alternatives for these segments of W. Fond du Lac Avenue and N. 107th
Street, a southern segment was considered separately from a northern segment. The southern
segment is comprised of W. Fond du Lac Avenue
between the ramps to and from the southeastbound lanes of the Fond du Lac Freeway and
N. 107th Street, and the segment of N. 107th
Street from W. Fond du Lac Avenue t o W. Good
Hope Road. The northern segment is comprised
of N. 107th Street (STH 100) from W. Good Hope
Road to W. Brown Deer Road. Three alternatives
were considered for the improvement of the
southern segment, and two alternatives were
considered for the improvement of the northern
segment. Separate improvement alternatives were
developed for each of these two segments because
of the differing land use and traffic flow characteristics adjacent to and associated with each.
The first alternative considered for the two arterial
segments which constitute the southern segment
called for widening these arterials to minimum
urban cross-sections. This alternative would entail
the provision of a four-lane, undivided urban
roadway, with a curb-tocurb pavement width of
48 feet and sidewalks within an 80-foot-wide
right-of-way except on that portion of N. 107th
Street which is carried on the bridge over the Fond
du Lac Freeway, which would have a pavement
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Figure 110
TYPICAL CROSS-SECTIONS OF IMPROVEMENT ALTERNATIVES 1,2, AND 3 FOR THE SOUTHERN
SEGMENT OF 'THE PROBLEM ARTERIAL REACH OF N. 107TH STREET AND W. FOND DU LAC AVENUE
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width of 44 feet. Under this alternative, the intersection of W. Fond du Lac Avenue with the ramps
to and from the Fond du Lac Freeway and the
intersection of N. 107th Street with W. Good Hope
Road would be channelized. No channelization
would be provided under this alternative at the
intersection of N. 107th Street and W. Fond du
Lac Avenue because of the proximity t o the north
of the structure over the Fond du Lac Freeway.
A typical cross-section for this alternative is shown
in Figure 110. This alternative would require the
acquisition of seven-foot-wide strips of rightafway along the north side of W. Fond du Lac
Avenue; on both sides of the southbound N. 107th
Street approach to W. Fond du Lac Avenue; and
along the west side of N. 107th Street at its intersection with W. Good Hope Road.
In order to maintain two lanes of traffic in the
direction of peak traffic flow during the peak
travel periods, it would be necessary under this
alternative to prohibit on-street parking in the
direction of peak traffic flow during both the
morning and evening travel periods. Because of
these restrictions, vehicles accessing any residences

which front these segments of W. Fond du Lac
Avenue or N. 107th Street during the period of
parking restriction would have to use off-street
space in the area. Assuming such on-street parking
restrictions, such widening of these segments of
W. Fond du Lac Avenue and N. 107th Street would
permit four lanes of moving traffic along the
entire length of this segment. An analysis of this
segment revealed, however, that, even assuming
such restriction of on-street parking during both
peak periods, the segment of N. 107th Street north
of the structure over the Fond du Lac Freeway to
W. Good Hope Road would remain congested in
the northbound direction during the evening peak
period under this alternative.
The second alternative considered for the southern
segment called for widening t o urban cross-sections
W. Fond du Lac Avenue between the on- and offramps to and from the southeast-bound lanes of
the Fond du Lac Freeway and N. 107th Street, as
well as N. 107th Street between its intersection
with W. Fond du Lac Avenue and its intersection
with the northwest-bound off-ramp from the Fond
du Lac Freeway; and widening to a desirable urban

cross-section N. 107th Street between its intersection with this northwest-bound off-ramp and
W. Good Hope Road. This alternative would
involve the provision of a four-lane, undivided
roadway with a curb-tocurb pavement width of
48 feet and sidewalks within an 80-foot-wide rightof-way along the segment of W. Fond du Lac
Avenue concerned, as well as along the segment
of N. 107th Street between W. Fond du Lac
Avenue and its intersection with the northwestbound off-ramp from the Fond du Lac Freeway to
N. 107th Street. This alternative would also involve
the provision of dual 36-foot-wide urban roadways
separated by a 24-foot-wide median and sidewalks
within a 120-foot-wideright-of-way along N. 107th
Street between its intersection with the northwestbound off-ramp from the Fond du Lac Freeway
and W. Good Hope Road. At a point approximately
175 feet north of the intersection of N. '107th
Street with the northwest-bound off-ramp from
the Fond du Lac Freeway, the desirable urban
roadway cross-section would taper from dual
36-foot-wide pavements on a 120-foot-wide rightof-way to the 44-foot-wide urban roadway pavement carried on the bridge over the Fond du Lac
Freeway. Under this alternative, right-turn and
left-turn lanes would be provided as necessary at
the intersection of W. Fond du Lac Avenue and the
ramps to and from the southeast-bound lanes of
the Fond du Lac Freeway, at the intersection of
N. 107th Street with W. Good Hope Road, and
at the intersection of N. 107th Street with the
northwest-bound off-ramp from the Fond du Lac
Freeway. A typical cross-section for this alternative
is shown in Figure 110.
Under this alternative, the new roadway would be
centered on the existing roadway. This alternative
would require the acquisition of seven-foot-wide
strips of new right-of-way in the vicinity of the
intersection of N. 107th Street and W. Fond du
Lac Avenue, as well as a strip of right-of-way varying in width from seven to 27 feet in the area north
of the intersection of N. 107th Street with the
northwest-bound off-ramp from the Fond du Lac
Freeway. To utilize the existing rights-of-way while
minimizing disruption t o existing properties, the
widened right-of-way would be acquired on the
north side of W. Fond du Lac Avenue in the vicinity
of the intersection of N. 107th Street and W. Fond
du Lac Avenue; would be taken equally on both
sides of N. 107th Street immediately north of its
intersection with W. Fond du Lac Avenue; and
would be taken from the west side of the arterial
north of its intersection with the northwest-bound
off-ramp from the Fond du Lac Freeway.

In order to maintain two lanes of traffic in the
direction of peak flow during the peak travel
periods, it would be necessary under this alternative to prohibit on-street parking in the direction
of peak traffic flow during both the morning and
the evening travel periods along those portions of
this southern segment of the problem reach which
would be widened to minimum urban roadway
cross-sections. Parking could be permitted on the
segment of N. 107th Street north of the northwestbound freeway off-ramp to W. Good Hope Road.
Because of these restrictions, vehicles accessing any
residences which front the segments of W. Fond du
Lac Avenue and N. 107th Street which would
have on-street parking restrictions would have to
use off-street space in the area during the periods
of on-street parking prohibition. Assuming these
on-street parking restrictions, such widening of
these segments of W. Fond du Lac Avenue and
N. 107th Street would permit four lanes of moving
traffic along this entire segment, and could be
expected to abate any remaining congestion in this
portion of northwest Milwaukee County. Also, the
provision of a median on a portion of this segment
under this alternative would permit the adequate
separation of opposing traffic flows, as well as
provide room for refuge and deceleration lanes for
left-turning vehicles at median openings, thereby
increasing safety and level of service on the arterial.
The third alternative considered for the southern
segment called for widening both W. Fond du Lac
Avenue and N. 107th Street over the length of
this segment to a desirable urban cross-section.
This alternative would entail the provision of
dual 36-foot-wide urban roadways, separated by
a 24-foot-wide median and sidewalks within
a 120-foot-wideright-of-way. Such widening would
provide for four lanes of traffic and two parking lanes along the entire length of this segment.
A typical cross-section for this alternative is shown
in Figure 110. Under this alternative, turn-lane
channelization would be provided at the intersection of W. Fond du Lac Avenue and the southeast-bound ramps to and from the Fond du Lac
Freeway, at the intersection of N. 107th Street
and W. Fond du Lac Avenue, at the intersection
of N. 107th Street and W. Good Hope Road,
and at the intersection of N. 107th Street with
the northwest-bound off-ramp from the Fond
du Lac Freeway.
The new roadway under this alternative would
again be centered on the existing roadway. Under
this alternative, it would be necessary to acquire an
additional seven to 27 feet of right-of-way along

W. Fond du Lac Avenue, including its approaches
to N. 107th Street; and t o acquire between seven
and 27 feet of additional right-of-way along
N. 107th Street from W. Fond du Lac Avenue to
W. Good Hope Road, except at the intersection of
N. 107th Street and W. Fond du Lac Avenue,
where it would be necessary to acquire an additional 54 feet of right-of-way. The locations for the
additional right-of-way which would result in the
least cost and disruption were determined to be
along the north side of the segment of W. Fond du
Lac Avenue; t o be centered on the existing rightof-way of N. 107th Street at its intersection with
W. Fond du Lac Avenue; and to be the west side of
N. 107th Street between W. Fond du Lac Avenue
and W. Good Hope Road. Such widening would
provide four lanes for moving traffic in addition t o
two parking lanes along the southern segment of
the W. Fond du Lac Avenue and N. 107th Street
problem reach, with the exception of on that
segment of the arterial which is carried on the
bridge over the W. Fond du Lac Freeway. Under
this alternative, the bridge would be reconstructed
as a dual structure, with each structure carrying
two lanes of moving traffic, a refuge lane, and
a sidewalk. This alternative could also be expected
to eliminate all remaining congestion along this
southern segment. Also, the provision of a median
on this segment would permit the adequate separation of opposing traffic flows under this alternative, as well as provide room for refuge and deceleration lanes for left-turning vehicles at median
openings, thereby further increasing safety and
level of service on the arterial.
Two alternatives were developed for increasing the
capacity of N. 107th Street between W. Good
Hope Road and W. Brown Deer Road. The first
alternative considered would widen this segment
to a minimum urban cross-section consisting of
a four-lane, undivided roadway with sidewalks
having a curb-to-curb pavement width of 52 feet
within a 120-foot-wide right-of-way. Under this
alternative, right-turn and left-turn lanes could
be provided as necessary within the right-of-way
at the intersections with W. Calumet Road and
W. Bradley Road, and the existing widening of
the intersection with W. Good Hope Road and
W. Brown Deer Road could be retained. Under
this alternative, N. 107th Street would be channelized north of its intersection with W. Good
Hope Road to provide for dual 36-foot-wide roadways divided by a 24-foot-wide median, with the
added provision of any necessary left- and rightturn lanes. This channelization would be extended

northward for a distance of approximately onequarter mile in order to accommodate anticipated
traffic flow from a proposed driveway entrance to
the Trammel1 Crow development, located to the
northwest of the intersection of N. 107th Street
and W. Good Hope Road. A typical cross-section
for this alternative is shown in Figure 111. Under
this alternative, the at-grade crossings of the
Wisconsin & Southern Railroad Company and Chicago & North Western Transportation Company
tracks would be provided with crossing protection gates.
The new ro'adway would be centered on the
existing roadway under this alternative. The
segment of N. 107th Street (STH 100) from
W. Good Hope Road to W. Brown Deer Road has
a building setback adequate t o provide 120 feet of
right-of-way. As such, much of the required rightof-way has been reserved during the land subdivision and development process. Therefore, under
this alternative, the Wisconsin Department of
Transportation currently proposes t o acquire the
full 120-foot-wide right-of-way from W. Good
Hope Road to W. Brown Deer Road. In order to
provide this right-of-way width, it would be necessary to acquire only an additional 1 5 to 20 feet
of right-of-way along much of this segment of
N. 107th Street. However, it would be necessary
to acquire an additional 54 feet of right-of-way
along a short segment of N. 107th Street north of
W. Calumet Road, an additional 62 feet of right-ofway between W. Fountain Avenue and W. Bradley
Road, and between 5 4 and 70 feet of additional
right-of-way along that segment of N. 107th Street
which traverses the residential and commercial
area south of its intersection with W. Granville
Road. The location for the additional right-of-way
which would result in the least cost and disruption
was determined to be centered on the existing
centerline along the entire segment. If the additional parcels required to provide the full 120-footwide right-of-way were not taken and an 80-footwide right-of-way, adequate to accommodate this
roadway cross-section, were utilized instead, rightof-way costs would be reduced from an estimated
$691,000 to minimal costs, and no structures
would be taken.
In order to maintain two lanes of traffic in the
direction of peak flow during the peak travel
periods, it would be necessary t o prohibit on-street
parking in the direction of peak traffic flow during
both the morning and the evening travel periods
along the length of this segment. Because of these
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restrictions, vehicles accessing any businesses or
residences which front this segment of N. 107th
Street during the periods of parking restriction
would have to use off-street space in the area.
This alternative may be expected to abate all
remaining traffic congestion on this segment of
N. 107th Street.
The second alternative considered for the improvement of this segment of N. 107th Street called for
widening the arterial to a desirable urban crosssection with sidewalks. This alternative would
entail the provision of dual 36-foot-wide urban
roadways separated by a 24-foot-wide landscaped
median within a 120-foot-wide right-of-way. Such
widening would provide for four lanes of traffic in
addition to two parking lanes. A typical crosssection for this alternative is shown in Figure 111.
Under this alternative, tum-lane channelization
would be provided at the intersections of N. 107th
Street with W. Good Hope Road, W. Calumet
Road, and W. Bradley Road, and would be retained
at the intersection of N. 107th Street with W.
Brown Deer Road. Necessary channelization could

also be provided at the proposed driveway entrance

to the Trammel1 Crow development. The at-grade
crossings of N. 107th Street with the Wisconsin &
Southern Railroad Company and the Chicago &
North Western Transportation Company tracks
would be provided with crossing protection gates.
This alternative would have the same right-of-way
requirements as the first alternative. The provision
of a 24-foot-wide median along N. 107th Street
under this alternative would permit the provision
of left-turn lanes, as necessary, at median openings and would provide adequate separation of
opposing traffic flows, thereby increasing the
level of service and safety provided by the arterial.
This alternative may be expected to abate all
remaining traffic congestion along this segment
of N. 107th Street.
The impacts of each of the two alternatives considered for improving the southern and northern
segments of N. 107th Street and W. Fond du Lac
Avenue are summarized in Table 242. The impact
of a "do nothing" alternative, under which the

Table 242
COST AND DISRUPTION IMPACTS OF ALTERNATIVE IMPROVEMENT PLANS
FOR N. 107TH STREET AND RELATED SEGMENTS OF W. FOND DU LAC AVENUE
FROM W. FOND DU LAC AVENUE TOW. BROWN DEER ROAD (STH 100)
Northern Segment of Arterial Problem
Reach: N. 107th Street from W. Good Hope
Road t o W. Brown Deer Road

Southern Segment of Arterial Problem Reach:
W. Fond du Lac Avenue and N. 107th Street;
Fond du Lac Freeway Interchange t o W. Good Hope Road

"Do Nothing"
Alternative

Impact
Cost (in 1980 dollars)a
Construct ion . . . . . . . . . .
Real Estate Acquisition,
Relocation, and Demolition
Maintenance . . . . . . . . . .

...
...
...

Total
Disruption
Residential Units Taken . . . . . .
Commercial Units Taken . . . . . .
Transportation, Commun~cation,
and Utility Structures Taken . . .

$1 36,000
..

Alternative 1
148-foot-wide
urban roadway)

Alternative 2
(48-foot-wide and
dual 36-foot-wide
urban roadways)

5610.000

$700.000

Alternative 3
(36footuvide
urban roadways)

"Do Nothing"
Alternative

Alternative 1
(52-foot-wide
urban roadway)

Alternative 2
(36-foot-wide
urban roadways)

$2,650,000

$488,000

$2,747,000

$3,649,000
691.000
930,000
$5.270.000

..

88,000

1 1,000
134,000

34.000
159.000

84.000
223,000

310,000

69 1.000
620,000

$224,000

$755,000

$893.000

$2,957,000

$798.000

$4,058,000

..
..

..

..

..

..

..

1
2

1
2

..

..

..

..

..

1

1

..

..

..

a~onstruction
costs for each alternative include estimates o f the roadway construction costs, including the cost o f sewers, sidewalks, driveways, traffic signals, and lighting; and engineering costs. New roadway construction projects were assumed t o have a useful l i f e of 2 5 years. I n order t o facilitate economic comparisons between the new roadway construction
Projects and the "do nothingr'alternative. under the " d o nothing"a1ternative two roadway resurfacings were assumed t o be required during the 20-year plan design period. The first o f
these resurfacings was assumed to have a useful life o f 15 years, and the second a useful life o f 10 years. Thus, the total effective useful life o f resurfacing under the "do nothing"a1ternative would be 2 5 years, equivalent t o the useful life o f a new roadway construction project. Right-of-way acquisition costs for each alternative include estimates o f the value o f the
required redl Property, the cost o f relocation, the cost o f demolition, i f any, and the attendant administrative costs. Maintenance cost estimates include estimates o f the costs o f Winter
maintenance over the 20-year plan period based on the number and length o f pavement lanes, as well as general maintenance costs, also based on the number and length o f roadway
lanes except that n o general maintenance costs were assumed to be incurred i n the first eight years following the construction o f a new Portland cement concrete Pavement, and i n
the first four Years following the construction o f a new bituminouspavement.
Source: Wisconsin Department o f Transportation, C ~ t o
y f Milwaukee, and SEWRPC.

physical dimensions of the existing roadway surface would remain essentially unchanged, are also
provided in Table 242. Under the "do nothing"
alternative, only summer and winter maintenance
and two major resurfacings would be accomplished
along the arterial over the next two decades. Under
each of the alternative plans, any traffic management actions considered for N. 107th Street under
the short-range plan for the northwest side study
area which would not be precluded by the physical
dimensions of the improvement, and which were
not accounted for under the long-range improvement alternatives for any other arterial segment,
were assumed to have been implemented. In the
case of N. 107th Street, the reconstruction of
the existing west- to southbound left-turn lane
to a double lane at the intersection of N. 107th
Street and W. Brown Deer Road was recommended, at an estimated capital cost of $20,000.
The cost of this action is accordingly included in
the cost of each plan for the northern segment.
This action, while effective in the short term, was

found to be ineffective in abating the long-range
problems along this segment. Implementation of
the "do nothing" alternative would not serve to
abate the probable future traffic congestion along
either the southern or the northern segment.
The costs shown in Table 242 are expressed in
1980 dollars and include estimates of the construction costs, including utility relocation costs; the
right-of-way acquisition, relocation, and demolition costs; and the maintenance costs associated
with the operation of each alternative over the plan
design period. Also indicated in Table 242 is the
urban disruption which may be expected to be
associated with each of the alternatives, as measured by the number of structures and properties
required to be taken.
As shown in Table 242, of the alternatives considered for the southern segment of this problem
arterial reach the third improvement alternativethe widening of this entire segment to a desirable

urban cross-section-would have the highest capital
and maintenance costs, estimated at $2,957,000.
The second widening alternative-the improvement
of the segment of W. Fond du Lac Avenue, as
well as the segment of N. 107th Street between
W. Fond du Lac Avenue and the northwest-bound
off-ramp from the Fond du Lac Freeway, to a minimum urban cross-section, and the improvement of
the segment of N. 107th Street from the northwest-bound off-ramp from the Fond du Lac Freeway to W. Good Hope Road-would have a capital
and maintenance cost of about $893,000. The
first widening alternative for the southern segment, which would provide for the widening of
the entire segment to a minimum urban crosssection, would have capital and maintenance costs
of about $755,000. The capital and maintenance
costs of the "do nothing" alternative were estimated at $224,000. No disruption would be incurred under any of the alternatives considered for the
southern segment.
As shown in Table 242, of the alternatives proposed for the northern segment, the second
improvement alternative-the widening of N. 107th
Street to a desirable urban cross-section-would
have the highest capital and maintenance costs,
estimated at $5,270,000. The first widening alternative--the improvement of N. 107th Street to
a minimum urban cross-section-would have capital
and maintenance costs of about $4,058,000. The
capital and maintenance costs of the "do nothing"
alternative for this segment were estimated at
$798,000. While no disruption would be incurred
under the "do nothing" alternative, one residential
structure, two commercial units, and one transportation, communication, and/or utility-related structure would need to be acquired under both the
first and second widening alternatives.
There would be no significant difference in the
environmental impacts in terms of air quality and
noise levels between the widening alternatives considered for each segment. However, the difference
in environmental impacts between the widening
alternatives and the "do nothing" alternative for
each of these segments may be expected to be
significant. In each case under the "do nothing"
alternative, reduced travel speeds and congestionrelated stop-and-godriving would result in increased
air pollutant emissions.
As previously noted, an important factor to be
considered in the recommendation of improvement
plans for the northern and southern segments of
N. 107th Street and W. Fond du Lac Avenue is the

proposed Trammel1 Crow development northwest
of the intersection of W. Good Hope Road and
N. 107th Street. The Wisconsin Department of
Transportation is concerned that the high volume
of traffic expected to be generated by this development would adversely impact those arterials which
would provide ingress to and egress from the
proposed development, including particularly
N. 107th Street and W. Good Hope Road. In order
to accommodate this anticipated increase in traffic,
it was recommended by the Department that consideration be given to improving N. 107th Street.
In particular, it was recommended by the Department that the segment of N. 107th Street north
of its intersection with W. Good Hope Road be
widened to provide a minimum of four traffic
lanes, separated by a median, in order to serve, in
effect, as a major driveway access from N. 107th
Street to the proposed development. As also
previously noted, changes in the geometries of
the freeway interchange between the Zoo Freeway (USH 45) and the Fond du Lac Freeway
(STH 145), proposed to be made in conjunction
with this new project, will have important implications for the southeast-bound off- and on-ramps
between the Fond du Lac Freeway and W. Fond
du Lac Avenue and the northwest-bound off-ramp
between the freeway and N. 107th Street.
Based on the additional capacity afforded and
future congestion abated by each alternative, and
the cost and environmental impacts of each alternative, it is recommended that the second widening
alternative considered for the southern segment of
the W. Fond du Lac Avenue and N. 107th Street
problem arterial reach be implemented-that is,
the provision of a minimum urban cross-section
with on-street parking prohibited during peak
periods along the segment of W. Fond du Lac
Avenue from the on- and off-ramps to and from
the southeast-bound lanes of the Fond du Lac Freeway to N. 107th Street, and along the segment
of N. 107th Street between W. Fond du Lac
Avenue and the northwest-bound off-ramp from
the Fond du Lac Freeway; and the provision of
dual 36-foot-wide urban roadways separated by
a median with on-street parking permitted along
the segment of N. 107th Street between the
northwest-bound off-ramp from the Fond du Lac
Freeway to W. Good Hope Road. While both the
second and the third widening alternatives proposed for this southern segment may be expected
to abate remaining traffic congestion along this
segment, and to provide adequate roadway crosssections to accommodate the anticipated increase
in traffic flow, the second alternative was recom-

mended principally because it does not require
the reconstruction of the overpass structure on
N. 107th Street over the Fond du Lac Freeway,
and thereby has comparatively less capital and
maintenance cost.
For the northern segment of N. 107th Street from
W. Good Hope Road to W. Brown Deer Road,
based upon the additional capacity afforded and
future congestion abated by each alternative, and
the costs and environmental impacts of each alternative, it is recommended that the first widening
alternative be implemented-that is, the provision
of a four-lane undivided urban roadway having
a curb-to-curb pavement width of 52 feet, with onstreet parking prohibited during the peak periods.
This alternative would provide for additional
channelization at the intersections of N. 107th
Street with W. Calumet Road and W. Bradley Road,
extended channelization at W. Good Hope Road,
and the retention of the existing channelization at
W. Brown Deer Road. While both the first and the
second widening alternatives proposed for this
segment may be expected to abate anticipated
traffic congestion, the first widening alternative
is recommended because it would serve and accommodate the traffic anticipated to be generated by
the proposed Trammel1 Crow industrial and commercial development, and would, by means of
the extended channelized intersection of N. 107th
Street and W. Good Hope Road, provide continuity with the roadway cross-section recommended for the southern segment of N. 107th
Street and W. Fond du Lac Avenue at comparatively less cost than would the second widening
alternative proposed for this segment.
The proposed improvement of N. 107th Street was
considered at an interagency staff meeting held on
April 23, 1982, and attended by representatives of
the Wisconsin Department of Transportation, the
Regional Planning Commission, and the City of
Milwaukee Departments of City Development and
Public Works. It was the consensus of the agencies
concerned that, although the staff-recommended
improvement to a 52-foot-wide roadway would
provide adequate capacity on that segment of
N. 107th Street between W. Good Hope Road
and W. Greenwood Terrace in the design year, the
52-foot-wide roadway should be considered the
minimum section to be provided, and the specific
roadway cross-section should be reconsidered at
the time of implementation by the implementing
agency. A final determination with respect to the
cross-section to be provided should be made at that
time on the basis of whether the provision of

on-street parking during peak periods, as well as
the improved safety characteristics and enhanced
aesthetics which would be provided by the construction of dual 36-foot-wide urban roadways
separated by a 24-foot-wide median within a
120-foot-wide rightaf-way along the entire length
of the segment of N. 107th Street from W. Good
Hope Road to W. Brown Deer Road, would warrant the additional construction cost. Such determination would also be made in view of the types
and probable interaction of adjacent land uses
along this segment of N. 107th Street in the design
year, as well as the characteristics of marginal access
control to be afforded these land uses.
N. 76th Street and Wauwatosa Avenue and Related

congestion which may be expected to remain in
the plan design year in the north-south travel corridor along the routing of STH 181 through central
Milwaukee County, consideration was given to
improving the four arterial street segments which
comprise the routing of STH 181 through this
corridor-namely, the segments of W. Harwood
Avenue, Harmonee Avenue, and Wauwatosa
Avenue in the City of Wauwatosa, and the segment
of N. 76th Street in the City of Milwaukee from
Glenview Avenue to W. Brown Deer Road. An
increase in the number of traffic lanes provided on
these arterial segments may be expected to abate
the remaining traffic congestion in this north-south
travel corridor.
From Glenview Avenue to Harmonee Avenue in
the central business district of the City of Wauwatosa, W. Harwood Avenue has an urban crosssection with curb and gutters and sidewalks. This
segment has a 44-foot-wide pavement curb-tocurb
within a 66-foot-wide right-of-way, adequate to
provide for one traffic lane in each direction with
parking permitted. k o m W. Harwood Avenue to
Wauwatosa Avenue, Harmonee Avenue also has an
urban cross-section with curbs and gutters and sidewalks. This arterial segment, constructed in 1981,
has a 48-foot-wide pavement curb-tocurb, and is
comprised, in part, of a bridge over the tracks of
the Chicago, Milwaukee, St. Paul & Pacific Railroad Company and the Menomonee River. This
segment is adequate t o provide for two traffic lanes
in each direction with parking prohibited. Except
at its intersection with W. North Avenue, the segment of Wauwatosa Avenue between Harmonee
Avenue and W. North Avenue has an urban crosssection with curbs and gutters and sidewalks, and

has a pavement which ranges in width from 34 t o
36 feet curb-to-curb, adequate t o safely provide
only one traffic lane in each direction, even with
parking prohibited. Immediately south of its intersection with W. North Avenue for a distance of
about 200 feet, Wauwatosa Avenue consists of dual
34-foot-wide roadways separated by a 12-foot-wide
median, adequate t o provide for two traffic lanes
in each direction with parking permitted. Except
at its intersections with W. North Avenue and
W. Center Street, the segment of Wauwatosa
Avenue between W. North Avenue and W. Center
Street also has an urban cross-section with curbs
and gutters and sidewalks. The pavement width
along this segment is 52 feet from curb-tocurb,
adequate t o provide for two traffic lanes in each
direction with parking prohibited. Immediately
north of its intersection with W. North Avenue for
a distance of about 250 feet and immediately south
of its intersection with W. Center Street for a distance of about 200 feet, Wauwatosa Avenue consists of dual 34-foot-wide pavements separated by
a 14-foot-wide median. The right-of-way width
along these segments of W. Harwood Avenue, Harmonee Avenue, and Wauwatosa Avenue in the City
of Wauwatosa is 66 feet except at the intersections
of Wauwatosa Avenue with W. North Avenue and
W. Center Street, where the right-of-way expands
to 120 feet t o accommodate the mediandivided
dual pavements. From W. Center Street t o W. Brown
Deer Road (STH l o o ) , N. 76th Street-the extension of Wauwatosa Avenue-has a desirable urban
cross-section with curbs and gutters and sidewalks.
With the exception of one 300-foot-long segment of
the northbound roadway, this segment of N. 76th
Street consists of dual 34- to 36-foot-wide roadways separated by a median which varies in width
from 18 to 24 feet, adequate t o provide two lanes
for moving traffic in each direction with parking
permitted. On the 300-foot-long segment of the
northbound roadway of N. 76th Street between
the on and off-ramps t o and from the Fond du Lac
Freeway (STH 145) westbound, the pavement is
only 28 feet wide, adequate to provide only two
lanes for moving traffic with parking prohibited.
The right-of-way along the segment of N. 76th
Street from W. Center Street t o W. Brown Deer
Road is 120 feet wide.
Along these segments of STH 181, parking is currently permitted on W. Harwood Avenue from
Glenview Avenue to Harmonee Avenue; is prohibited on Harmonee Avenue from W. Harwood
Avenue t o the Menomonee River Parkway; is permitted on Harmonee Avenue between the Meno-

monee River Parkway and Wauwatosa Avenue; is
prohibited on Wauwatosa Avenue between Harmonee Avenue and W. North Avenue; is permitted
on Wauwatosa Avenue between W. North Avenue
and W. Center Street; and is permitted on N. 76th
Street between W. Center Street and W. Brown
Deer Road, except on the structures which carry
N. 76th Street over STH 145 and W. Silver Spring
Drive, along the segment of N. 76th Street from
W. Mill Road t o W. Acacia Street, on the structures
which carry N. 76th Street over the tracks of the
Chicago & North Western Transportation Company
between W. Florist Avenue and W. Mill Road, and
on the structure which carries N. 76th Street over
W. Brown Deer ~ o a .d
As noted previously, Harmonee Avenue passes
over the tracks of the Milwaukee Road Railroad
and the Menomonee River on a single structure;
and N. 76th Street passes over STH 145, W. Silver
Spring Drive, and the tracks of the Chicago & North
Western Railroad Company on structures, and
passes under the tracks of the Wisconsin & Southern
Railroad Company immediately south of its intersection with W. Good Hope Road.
Separate roadway improvement alternatives were
designed for each of the four segments of this
north-south corridor because of the variation in
cross-section between the segments and the varying
land uses adjacent to each segment. The first segment considered is comprised of the segments
of W. Harwood Avenue and Harmonee Avenue
between Glenview Avenue and Wauwatosa Avenue;
the second segment consists of Wauwatosa Avenue
from Harmonee Avenue t o W. North Avenue; the
third segment consists of Wauwatosa Avenue from
W. North Avenue t o W. Center Street; and the
fourth segment consists of N. 76th Street from
W. Center Street t o W. Brown Deer Road. Only
one improvement alternative was considered for
each of these segments. The removal of on-street
parking was considered for three of these segments,
and widening the roadway t o a minimum urban

The on-street parking restrictions indicated above
reflect base year inventories conducted by the
Wisconsin Department o f Transportation. Current
parking restrictions prohibit on-street parking
during both peak periods on the segment o f
W. Harwood Avenue between Glenview Avenue
and Harmonee Avenue and on the segment of
Harmonee Avenue between the Menomonee River
Parkway and Wauwatosa Avenue.

cross-section was considered for the improvement
of the other segment. Thus, a separate recommended improvement alternative was selected for
each of these segments.
Only one alternative-the prohibition of on-street
parking-was
considered for the segments of
W. Harwood and Harmonee Avenues between
Glenview Avenue and Wauwatosa Avenue. This
alternative would entail the prohibition of all
on-street parking in the direction of peak traffic
flow during both the morning and evening peak
periods along that segment of W. Harwood Avenue
between Glenview Avenue and its intersection with
Harmonee Avenue, and along that segment of
Harmonee Avenue between the Menomonee River
Parkway and Wauwatosa Avenue. Such parking
prohibition may be politically sensitive and may be
difficult to implement based on local opposition
because it would mean that vehicles accessing
commercial and residential land uses along these
segments of W. Harwood Avenue and Harmonee
Avenue would have to seek parking space on
nearby intersecting streets or use off-street parking in the area. These segments of W. Harwood
Avenue and Harmonee Avenue traverse the central
business district of the City of Wauwatosa, and the
development adjacent to the arterial therefore consists principally of commercial land uses interspersed with residential land uses. The prohibition
of on-street parking in the direction of peak traffic
flow during both the morning and evening peak
periods where it exists along this segment, as an
alternative for alleviating the remaining traffic congestion along this segment, is considered implementable because parking space is available on
nearby intersecting streets and in off-street locations. Such prohibition of on-street parking may be
expected to eliminate all remaining traffic congestion along the entire segment of W. Harwood and
Harmonee Avenues between Glenview Avenue and
Wauwatosa Avenue, as four traffic lanes are already
provided on Harmonee Avenue between W. Harwood Avenue and the Menomonee River Parkway
through the prohibition of on-street parking.
One improvement alternative was considered for
the segment of Wauwatosa Avenue between Harmonee Avenue and W. North Avenue. This alternative called for widening this segment of Wauwatosa
Avenue to a minimum urban cross-section with
sidewalks, and would entail the provision of a fourlane, undivided roadway with a curb-to-curb pavement width of 48 feet within the existing right-ofway. A typical cross-section for this alternative is
shown in Figure 112.

In order t o maintain two traffic lanes in the peak
direction during peak periods under this alternative, it would be necessary to prohibit on-street
parking in the direction of peak traffic flow during
both the morning and evening peak periods.
Because of these restrictions, vehicles accessing
businesses and residences which front this segment
of Wauwatosa Avenue during the periods of restriction would have t o seek parking space on nearby
intersecting streets or use off-street parking space
in the area. This alternative could be expected to
eliminate any remaining traffic congestion along
this segment of Wauwatosa Avenue.
The widening of the segment of Wauwatosa
Avenue between Harmonee Avenue and W. North
Avenue t o provide for a six-lane, mediandivided
desirable urban cross-section was not considered
because a minimum urban roadway cross-section
with peak-period parking prohibited would be
adequate to abate the remaining traffic congestion
a l ~ n gthis segment, and because the widening proposals advanced in the past for this segment of
Wauwatosa Avenue have met with strong public
opposition. Residents along Wauwatosa Avenue
historically have been strongly opposed t o widening proposals for any portion of Wauwatosa
Avenue, particularly proposals for widening the
segment of Wauwatosa Avenue from Harmonee
Avenue to W. North Avenue. Maintenance of the
restrictive pavement width on this arterial t o constrain increases in traffic volumes, of the closely
abutting adjacent land uses--including historic
residential and institutional structures, and of the
remaining large trees in the curb lawns is perceived
necessary by residents t o the maintenance of the
historic "village" character of the area.
A plan for widening this segment of Wauwatosa
Avenue t o a desirable urban roadway cross-section,
with dual 36-foot-wide pavements and a 26-footwide median within a 120-foot-wide right-of-way,
was proposed by the Wisconsin Department of
Transportation in 1962; and a plan for widening
this segment to a divided urban roadway crosssection with dual 26-foot-wide pavements and
a four-foot-wide mountable median within an
80-foot-wide right-of-way was proposed by the
City of Wauwatosa in 1969. Both of these proposals were rejected by the City of Wauwatosa
Common Council. Moreover, the second proposal
did not meet minimum roadway design standards
of the Wisconsin Department of Transportation.
Widening this segment of Wauwatosa Avenue t o
a minimum urban cross-section with a curb-to-curb
pavement width of 48 feet within the existing

Figure 112
TYPICAL CROSS-SECTION OF IMPROVEMENT ALTERNATIVE
FOR WAUWATOSA AVENUE (STH 181) FROM
HARMONEE AVENUE TOW. NORTH AVENUE
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rightaf-way, as proposed herein as an alternative,
had been proposed by the Wisconsin Department
of Transportation in 1970 as an alternative minimum roadway croswection which could accommodate existing and projected traffic volumes for
the arterial. This proposal was defeated in a public
referendum held in 1971.
The prohibition of on-street parking was also the
only alternative considered for the segment of
Wauwatosa Avenue between W. North Avenue and
W. Center Street. This alternative would entail the
prohibition of on-street parking in the direction of
peak traffic flow during both the morning and
evening peak periods. Such parking prohibition
may be politically sensitive and may be difficult
to implement based on local opposition because
it would mean that vehicles accessing commercial
and residential land uses along this segment of
Wauwatosa Avenue would have to seek parking
space on nearby intersecting streets or use offstreet parking space in the area.
The existing development along Wauwatosa Avenue
between W. North Avenue and W. Center Street
consists principally of residential land use interspersed with residential and institutional land uses.
The prohibition of on-street parking in the direction of peak traffic flow during both the morning
and evening peak periods along this segment, as an
alternative for alleviating remaining traffic congestion, is considered implementable because of the
availability of alternative parking space on nearby
intersecting streets and in off-street locations.
The widening of the segment of Wauwatosa Avenue
between W. North Avenue and W. Center Street to
provide a desirable urban cross-section with two
traffic lanes and a parking lane in each direction

was not considered. The residents of the City of
Wauwatosa have strongly opposed further widening
of this segment of Wauwatosa Avenue. Such widening could entail disruption of a cemetery as well
as several residential and commercial units. The
reconstruction of this segment of Wauwatosa
Avenue to a minimum urban crosssection with
a pavement width of 52 feet curb-tocurb in 1951
was accordingly deemed a widening to the maximum urban roadway cross-section implementable
along this segment of Wauwatosa Avenue.
The prohibition of on-street parking was also the
only alternative considered for the segment of
N. 76th Street between W. Center Street and
W. Brown Deer Road. This alternative would entail
the prohibition of on-street parking in both directions of traffic flow during the peak periods only
along that congested segment of N. 76th Street
between W. Capitol Drive and W. Brown Deer
Road. On-street parking would need to be prohibited in both directions of traffic flow under this
alternative, as the traffic volumes on N. 76th Street
are very evenly balanced during the peak periods in
the north- and southbound directions. Such parking prohibition may be politically sensitive and
may be difficult to implement based on local
opposition because it would mean that vehicles
accessing commercial and residential land uses
along N. 76th Street between W. Capitol Drive and
W. Brown Deer Road would have to seek parking
space on nearby intersecting streets or use offstreet parking space in the area. The existing development along N. 76th Street between W. Capitol
Drive and W. Brown Deer Road consists principally
of commercial land uses interspersed with residential land uses. The prohibition of on-street parking
in the direction of peak traffic flow during both
the morning and evening peak periods along this

segment of N. 76th Street, as an alternative for
alleviating remaining traffic congestion along this
segment, is considered implementable because
parking space is available in off-street locations. It
would not be necessary to prohibit on-street parking between W. North Avenue and W. Capitol Drive
under this alternative because the analyses indicated that an increase in roadway capacity is not
required along this segment. By prohibiting all
on-street parking during both peak periods under
this alternative, three through lanes of traffic could
be maintained in each direction during the morning
and evening peak periods along N. 76th Street
between W. Capitol Drive and W. Brown Deer
Road, except along a 300-foot-long segment of the
northbound lanes of N. 76th Street between the
on- and off-ramps to and from the Fond du Lac
Freeway. Under this alternative, the existing outside curbline of N. 76th Street along this segment would have to be reconstructed to provide
an additional eight feet of pavement. This reconstruction, in conjunction with the prohibition of

on-street parking, may be expected to eliminate
all remaining traffic congestion along this segment
of the arterial.
The widening of N. 76th Street between W. Capitol
Drive and W. Brown Deer Road to provide for
three traffic lanes and a parking lane in each direction was not considered. The roadway is already
widened to a desirable urban cross-section, and
any further widening would jeopardize safe pedestrian movement and result in excessive neighborhood disruption.
The impacts of each of the alternatives considered
for each of the four segments of STH 181 are set
forth in Table 243. The impact of a "do nothing"
alternative for each of these segments, under which
the physical dimensions of the roadway surface
would remain essentially unchanged, is also provided in Table 243. In each case under the "do
nothing" alternative, only summer and winter
maintenance work and two major resurfacings

Table 243
COST AND DISRUPTION IMPACTS OF ALTERNATIVE IMPROVEMENT PLANS FOR
N. 76TH STREET (STH 181) FROM GLENVIEW AVENUE TOW. BROWN DEER ROAD (STH 700)
Segment of W Harwood
Avenue and Harmonee Avenue
from Glenvlew Avenue
t o Wauwatosa Avenue

Cost (In

Segment of Wauwatosa Avenue
from W North Avenue
t o W Center Street

Alternat~ve1
(on-street
parking
prohtblt~on)

"Do Nothlng"
Alternat~ve

Alternat~ve1
(48foot-w~de
urban roadway)

5 71,000

$ 72,000

5233,000

$861,000

..

..

96.000

96.000

168.000

215,000

354,000

354.000

5167.000

5168.000

$401,000

51,082,000

$704,000

5705,000

..

..
..

"Do Noth~ng"
Impact

Segment of Wauwatosa Avenue
from Harmonee Avenue
t o W. North Avenue

Alternative

"Do Nothlng"
Alternat~ve

Alternattve 1
(on-street
parklng
prohlbttlon)

1980 d o ~ l a r s ) ~

Construction
Real Estate Acquls~tton,
Relocat~on,and Demollt~on
Ma~ntenance
Total
Dlsruptlon
Res~dent~al
U n ~ t Taken
s
Commercial Unlts Taken

..

$350,000

$351,000

+
Segment of N 76th Street
from W Center Street
t o W Brown Deer Road

"Do Noth~ng"
Alternatlve

Alternatlw 1
(on-street
parklng
prohkb~t~on)

57,411,000

57,417,000

..

a ~ o n s t r u c t ~ ocosts
n
for each alternative tnclude estimates o f the roadway constructton costs, ~ncludtngthe cost o f stdewalks and driveways; utilttv relocatton costs, and engrneertng
costs New roadway construct~onprolects were assumed t o have a useful 11feo f 25 years. I n order to factlrtate economtc compansons between the new roadway constructton projects
and the "do nothing" alternative, under the "do noth~ng"alternativetwo roadway resurfacings were assumed t o be requireddur~ngthe 20-year plan design period The first o f these
resurfactngs was assumed to have a useful lrfe of 15 years. and the second a useful Itfe o f 10 years. Thus, the total effective useful Itfe o f resurfacing under the "do nothtng"a1ternarive
would be 25 years, equtvalent t o the useful ltfe of a new roadway constructton prolect Rfght-of-way acquisition costs for each alternartve tnclude esttmates of the value of the required
real property, the cost o f relocation, the cost o f demolttton, i f any, and the attendant admtnatrattve costs Ma~ntenancecost esttmates include esttmates o f the costs o f wrnter mamtenance over the 20 year plan period based on the number and length o f pavement lanes, as well as general maintenance costs, also based o n the number and length of roadway lanes
except that n o general maintenance costs were assumed to b e tncurred i n the ftrst e ~ g hyears
t
follow~ngthe construcnon o f a new Portland cement concrete Pavement, and m the first
four years followtng the construcnon o f a new b~tuminouspavemenr
Source Wtsconsin Department o f Transportation, City o f Wauwatosa, and SEWRPC.

would be accomplished along the arterial segments
between 1980 and 2000. Two resurfacings would
also be accomplished during the design period
under those alternatives which recommend the
prohibition of all on-street parking.
Under each of the alternative plans, any traffic
management actions considered for the arterial
segments under the short-range plan for the northwest side study area which would not be precluded
by physical roadway dimensions, and which were
not accounted for under the long-range improvement plans for any other arterial segment, were
assumed to have been implemented. In the case
of these segments, it was recommended that the
exclusive left-turn lanes on the north- and southbound approaches to the intersection of Wauwatosa
Avenue and W. North Avenue be lengthened; that
parking be prohibited on two approaches to the
intersection with W. Capitol Drive; that a signal
phase be added; that the existing south-to southeast-bound single left-turn lane be expanded to
a double left-turn lane; that the existing north-tonorthwest-bound left-turn lane be lengthened at
the intersection with W. Appleton Avenue; that
a signal phase be added at the intersection with
W. Fond du Lac Avenue; that a signal phase in
addition to a new traffic controller be added at
the intersection with W. Silver Spring Drive; that
a new signal phase be added at the intersection
with W. Mill Road; that a new signal phase be
added at the intersection with W. Acacia Street,
and that a median opening be reconstructed at
that intersection; and that a new signal phase and
traffic controller be added at the intersection with
W. Bradley Road. The cost of these improvements,
approximately $115,000, is accordingly included
in the cost of each plan for the appropriate segments of this arterial problem reach. Capital costs
associated with the recommended traffic management actions at the intersection of N. 76th Street
and W. Good Hope Road were not included in the
capital costs of improvement of this segment of
N. 76th Street. These costs were accounted for in
the capital costs of improvements to the segment
of W. Good Hope Road from the Waukeshal
Milwaukee County line to N. 76th Street. While
effective in abating the short-range problems along
Wauwatosa Avenue and N. 76th Street, these actions
were found to be ineffective as a means of resolving the long-range problems along this arterial. It
should be pointed out that implementation of the
"do nothing" alternative for each segment would
not serve to abate the remaining congestion along
these arterials.

The costs shown in Table 243 are expressed in
1980 dollars and include estimates of the construction costs, including utility relocation costs;
the real estate acquisition, relocation, and demolition costs; and the maintenance costs associated
with the operation of each alternative for each
segment over the plan design period.
As shown in Table 243, the alternative which
proposes the prohibition of all on-street parking
in the direction of peak traffic flow during the
morning and evening peak hours on that segment
comprised of W. Harwood Avenue and Harmonee
Avenue between Glenview Avenue and Wauwatosa
Avenue would have capital and maintenance costs
of about $168,000, while the total cost for the "do
nothing" alternative for this segment would be
about $167,000, the additional costs representing
the costs of the regulatory signing necessary to
prohibit on-street parking. Neither of these alternatives would involve any urban disruption.
As also shown in Table 243, of the alternatives
proposed for the segment of Wauwatosa Avenue
between Harmonee Avenue and W. North Avenue,
the first alternativewhich provides for the widening of Wauwatosa Avenue to a minimum urban
cross-section-would have the highest capital and
maintenance costs, estimated at $1,082,000,
compared with an estimated capital and maintenance cost of $401,000 for the "do nothing"
alternative for this segment. Neither of these
alternatives would involve any urban disruption.
As shown in Table 243, of the alternatives proposed
for the segment of Wauwatosa Avenue between
W. North Avenue and W. Center Street, Alternative 1--which provides for the prohibition of all
on-street parking in the direction of peak traffic
flow during the morning and evening peak hours-would have capital and maintenance costs of about
$705,000, compared with estimated capital and
maintenance costs of $704,000 for the "do nothing" alternative, the additional costs again representing the costs of the regulatory signing necessary to prohibit on-street parking. Neither of these
alternatives would involve any urban disruption.
As also shown in Table 243, Alternative 1 for the
segment of N. 76th Street between W. Center
Street and W. Brown Deer Road-which proposes
the prohibition of all on-street parking in the direction of peak traffic flow during the morning and
evening peak hours on a portion of this segment, in
addition to the reconstruction of a 300-foot-long

segment of the outside curbline of the northbound
lanes of N. 76th Street-would have capital and
maintenance costs of about $10,863,000, while
the "do nothing" alternative for this segment of
N. 76th Street would have capital and maintenance
costs of about $10,857,000, the additional costs
representing the regulatory signing necessary to
prohibit on-street parking along the portion of this
arterial segment from W. Capitol Drive to W. Brown
Deer Road, as well as the necessary curbline reconstruction along this segment. Neither of these
alternatives would involve any urban disruption.
The environmental impacts of the improvement
alternatives and the "do nothing" alternative for
each segment in terms of air quality and noise
levels may be expected to be significantly different. Under the "do nothing" alternative, reduced
travel speeds and congestion-induced stopandgo
driving would result in increased air pollutant
emissions along each segment.
For the segment of STH 181 which consists of
W. Harwood Avenue and Harmonee Avenue from
Glenview Avenue to Wauwatosa Avenue through
the central business district of the City of Wauwatosa, based on the additional capacity afforded
and congestion abated by each alternative, and the
cost and environmental impacts of the alternatives
proposed for this segment, it is recommended that
Alternative 1 be implemented-that is, the prohibition of on-street parking where it exists along these
arterials in the direction of peak traffic flow during
both peak periods. While such prohibition would
mean that vehicles accessing businesses and residences along segments of W. Harwood Avenue and
Harmonee Avenue would have to seek parking
space on nearby intersecting streets or use offstreet parking space in the area, the availability of
such parking should make this recommendation
implementable. This action was also recommended
because it would involve little capital costs.
For the segment of Wauwatosa Avenue from Harmonee Avenue t o W. North Avenue, it is also recommended that Alternative 1be implemented. This
alternative would provide for a minimum urban
cross-section, having a 48-hot-wide pavement with
sidewalks. Parking would have to be prohibited
during the peak periods. This alternative was recommended because it was the only alternative that
would serve to abate the congestion along this segment of Wauwatosa Avenue, and because it could
be implemented within the existing right-of-way
with minimal urban disruption.

For the segment of Wauwatosa Avenue from
W. North Avenue to W. Center Street, it is further
recommended that Alternative 1be implementedthat is, the prohibition of on-street parking in the
direction of peak traffic flow during both peak
periods along this entire segment. Such prohibition would mean that vehicles accessing businesses
and residences along Wauwatosa Avenue between
W. North Avenue and W. Center Street would have
to seek parking space on nearby intersecting streets
or use off-street parking space in the area. However, the availability of such parking should make
this recommendation implementable. This action is
also recommended because it would require little
additional capital and maintenance costs.
Finally, for the segment of N. 76th Street from
W. Center Street to W. Brown Deer Road, it is
recommended that Alternative 1be implementedthat is, the prohibition of on-street parking in the
direction of peak traffic flow during both peak
periods along N. 76th Street between W. Capitol
Drive and W. Brown Deer Road, as well as the
reconstruction of a 300-foot-long segment of the
northbound lanes on N. 76th Street. While such
prohibition would mean that vehicles accessing
businesses and residences along N. 76th Street
between W. Capitol Drive and W. Brown Deer
Road would have to seek parking space on nearby
intersecting streets or use off-street parking space
in the area, the availability of such alternative parking should make this recommendation implementable. This action was also recommended because it
would involve little capital costs.
The recommended prohibition of all on-street
parking in the direction of peak traffic flow along
the portion of this segment of N. 76th Street
between W. Capitol Drive and W. Brown Deer Road
is consistent with recommendations made for
N. 76th Street by the Wisconsin Department of
Transportation as part of a special prototype traffic management plan for the abatement of problems between signalized intersections, the findings
of which are presented in Chapter V of this report.
In this analysis, it was recommended that on-street
parking be prohibited along N. 76th Street from
W. Grantosa Drive to W. Bradley Road.
A New N. 68th Street from W. Mill Road to
W. Brown Deer Road: To help alleviate the anticipated congestion and the current and anticipated traffic flow problems along N. 76th Street
from about W. Florist Avenue to W. Brown Deer
Road, consideration was given to the development
721

Map 230
ALTERNATIVE ALIGNMENTS FOR NEW
N. 68TH STREET BETWEEN W. MILL
ROAD AND W. BROWN DEER ROAD

of a new arterial roadway which would be located
approximately equidistant between, and parallel
to, the existing N. 76th Street and N. 60th Street
arterials between W. Mill Road and W. Brown
Deer Road. This facility would provide adequate
transportation services to existing and proposed
industrial development in the City of Milwaukee
industrial land bank, as well as to existing and proposed commercial and residential development
within this section of northwest Milwaukee County.
In addition, such a new facility would provide
arterial street and highway system continuity, and
a desirable arterial street spacing in this section of
Milwaukee County. It was determined that the
corridor along N. 68th Street extended should be
used for this new facility in order to utilize available open land areas in this section of northwest
Milwaukee County the most efficiently.
Three alternative alignments were considered for
the location of this new segment of N. 68th Street
within the corridor. Each of the alignments followed a common location from W. Mill Road to
the right-of-way of the Chicago & North Western
Transportation Company south of W. Bradley
Road, with different locations north of that rightof-way. The alternative alignments considered are
shown on Map 230.
Between W. Mill Road and the right-of-way of the
Chicago & North Western Transportation Company,
all of the alignments would utilize N. Industrial
Road from its intersection with W. Mill Road at
N. 64th Street to about N. 67th Street extended.
Between that intersection and the intersection with
the right-of-way of the Wisconsin & Southern Railroad Company, the new arterial would be located
along the east side of the existing Wisconsin Electric Power Company (WEPCo) transmission line
easement, and would utilize the eastern 10 feet
of that easement. The tracks of the Wisconsin &
Southern Railroad Company would be crossed
at-grade, and the new arterial would then swing t o
the western side of the WEPCo transmission line
easement, utilizing the western 10 feet of the
easement to W. Calumet Road. At its intersection
with W. Calumet Road, the new roadway would
again swing to the east side of the WEPCo easement, u t i i i n g the eastern 10 feet of the easement
from W. Calumet Road to its intersection with the
right-of-way of the Chicago &NorthWestern Transportation Company south of W. Bradley Road. It
would cross the railroad right-of-way at-grade and
would then again cross to the west side of the
WEPCo transmission line easement, in order to
avoid the taking of a nursing home.
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Under the first alternative alignment considered,
north of the at-grade crossing of the Chicago &
North Western Transportation Company right-ofway the new arterial would be located parallel t o
the railroad tracks for a short distance, and then
swing northerly to intersect W. Bradley Road at
about N. 70th Street extended. The new arterial
would then continue northerly along N. 70th
Street extended through vacant land held by the
City of Milwaukee for industrial development, land
reserved for street purposes, and vacant land zoned
for residential and commercial development. About
two blocks south of W. Brown Deer Road, the new
roadway would swing to the east and intersect
W. Brown Deer Road at about N. 69th Street
extended. Under this alternative, W. Dean Road
would be extended eastward to intersect the new
N. 68th Street roadway, and would be utilized as
a truck route between the new N. 68th Street
and N. 76th Street.
The location proposed for this first alternative
alignment would provide a continuous northsouth arterial, about three miles in length, between
W. Mill Road and W. Brown Deer Road. This would
provide a framework for the development of the
largely vacant land between W. Bradley Road and
W. Brown Deer Road, as well as additional arterial
capacity. The new arterial, in conjunction with
W. Dean Road, could be expected to reduce truck
traffic on N. 76th Street, traffic anticipated to be
generated by proposed industrial development
within the City of Milwaukee industrial land bank
lands lying between W. Mill Road and W. Bradley
Road and by the Parkland industrial area, located
adjacent to the intersection of N. 68th Street and
W. Bradley Road. In addition, this alternative
routing would most readily facilitate the extension
of a north-south arterial north of W. Brown Deer
Road along an existing segment of N. 70th Street,
and along N. 70th Street extended to W. County
Line Road, to serve existing and planned residential development in the Northridge Lakes development and in the southern portion of Ozaukee
County. Presently, the segment of N. 70th Street
north of W. Brown Deer Road has a minimum
urban cross-section with a 48-foot-wide pavement
curb-tocurb, adequate to provide for two through
traffic lanes and two parking lanes. The right-ofway width along this segment is 70 feet. The existing roadway is curvilinear, and serves principally
as the access road to new and proposed residential development in the area. The extension of
N. 70th Street as a north-south arterial north of
W. Brown Deer Road under this alternative routing

would require the relocation of a short segment
of the street t o the east, whereby its intersection
with W. Brown Deer Road would be moved from
its present location west of a small shopping
center to a new location east of the shopping
center. A short segment of N. 70th Street immediately north of W. Brown Deer Road would be
vacated. No structures would need to be acquired
under such an extension.
Two minimum urban cross-sections were considered for a new arterial located along this first alternative alignment. The first, hereafter referred to as
Alternative l a , would consist of a four-lane, undivided roadway with a curb-to-curb pavement width
of 48 feet within an 80-foot-wide right-of-way. The
second Alternative l b , would consist of a four-lane
with parking lanes, undivided roadway with a curbto-curb pavement width of 60 feet within a 90-footwide right-of-way. The segment of N. Industrial
Road between W. Mill Road and the new N. 68th
Street currently consists of a rural cross-section
with a 48-foot-wide pavement between pavement
edges within a 100-foot-wide right-of-way. Under
the third alternative long-range plan, it is assumed
that this segment of N. Industrial Road will be converted from a rural to an urban cross-section with
a 48-foot-wide pavement curb-tocurb. Under either
of these alternative cross-sections, W. Dean Road
extended would consist of a 48-foot-wide roadway
curb-tocurb within a 90-foot-wide right-of-way to
match the existing cross-section of W. Dean Road.
The proposed 80- and 90-foot-wide rights-of-way
for the new facility would permit the provision of
left- and right-turn channelization at the intersections of the proposed facility with W. Good Hope
Road, W. Bradley Road, and W. Brown Deer Road.
Under both of these alternatives, the at-grade crossings of both the Wisconsin & Southern and the
Chicago & North Western Transportation Company
railway tracks would be provided with rubberized
crossings and crossing protection gates, flashers,
and bells; a new culvert would be constructed over
an existing water hazard at Brynwood Country
Club; and a power transmission tower in the
vicinity of the Chicago & North Western Railway
right-of-way and W. Bradley Road would be
relocated. Typical cross-sections for these alternatives are shown in Figure 113. It would not be
necessary to prohibit on-street parking during peak
travel periods along the route under either of these
alternatives. Both alternatives may be expected to
help alleviate the remaining traffic congestion and
the heavy truck traffic along N.76th Street between
W. Florist Avenue and W. Brown Deer Road, and

Figure 113
TYPICAL CROSS-SECTIONS OF IMPROVEMENT AND EXPANSION ALTERNA'I'IVES
FOR N. 68TH STREET BETWEEN W. MILL ROAD AND W. BROWN DEER ROAD
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would provide a high level of accessibility for planned development in this north-south corridor. The
eventual extension of a north-south arterial north
of W. Brown Deer Road to W. County Line Road
under either of these alternatives would require
the acquisition of from 1 0 to 20 feet of additional
right-of-way along the existing segment of N. 70th
Street, depending on the roadway cross-section
selected, as the existing right-of-way width along
N. 70th Street is 70 feet.
Under the second alternative alignment considered,
the new arterial would continue parallel to the
railroad tracks for a short distance north of its
at-grade crossing of the tracks of the Chicago &
North Western Transportation Company and then
swing northerly to intersect W. Bradley Road at
approximately N. 70th Street extended. The new
arterial would then continue northward along
N. 70th Street extended to W. Dean Road
extended, and then would follow W. Dean Road
and W. Dean Road extended between N. 76th
Street and the new north-south roadway.
Two cross-sections were also considered for an
arterial facility located along this alignment. The
first, Alternative 2a, would entail the provision
of a new four-lane, undivided roadway with

a curb-tocurb pavement width of 48 feet within

an 80-foot-wide right-of-way. The second, Alternative 2b, would entail the provision of a new fourlane, undivided roadway with a curb-tocurb width
of 60 feet within a 90-foot-wide right-of-way on
the segment between N. Industrial Road and
W. Dean Road. N. Industrial Road would be
utilized as it currently exists. Under both alternatives, a 48-foot-wide minimum urban cross-section
on a 90-foot-wide right-of-way would be provided
to match construction on the existing segment of
W. Dean Road. Also under both alternatives, adequate right-of-way would be available to provide
left- and right-turn channelization at the intersections of N. 68th Street with W. Good Hope Road
and W. Bradley Road. Under this alternative,
at-grade railroad crossings with the Wisconsin &
Southern Railroad and the Chicago & North
Western Railway would be provided with rubberized crossings and crossing protection flashers,
gates, and bells; a new culvert bridge would be
constructed over an existing water hazard at
Brynwood Country Club north of W. Good Hope
Road; and a power transmission tower in the
vicinity of the Chicago & North Western Railway
right-of-way and W. Bradley Road would be
replaced. A typical cross-section for this alternative
is shown in Figure 113. On-street parking could be

permitted during the peak travel periods under
these alternatives along N. Industrial Road, the
new N. 68th Street, and W. Dean Road.
Both of the alternative cross-sections considered
under this second alternative alignment would
provide a high level of accessibility to the industrial development proposed for the City of Milwaukee land bank lands, and could serve t o reduce
truck traffic on N. 76th Street as under the first
alternative. Terminating the facility at W. Dean
Road would, however, reduce the effectiveness
of this route in establishing an additional northsouth travel corridor for existing and future residential development to the north in the vicinity
of the Northridge Lakes development and in
southern Ozaukee County. This alternative alignment, included for consideration at the request
of the City of Milwaukee Department of City
Development, would preclude truck traffic from
penetrating planned residential development
located between W. Dean Road and W. Brown
Deer on N. 68th Street extended and on N. 70th
Street extended.
Under the third alternative considered, the new
arterial would be extended northerly from the
intersection of the new arterial with the Chicago &
North Western Railway right-of-way, bordering the
west side of the Wisconsin Electric Power Company easement to W. Dean Road and utilizing the
western 1 0 feet of that easement. Between W. Dean
Road and W. Brown Deer Road, the new roadway
would be partially located over land reserved
for street right-of-way adjacent to a segment of
N. 68th Street which is partially in the City of
Milwaukee and partially in the Village of Brown
Deer. Construction of an arterial roadway over this
alignment between W. Dean Road and W. Brown
Deer Road would require the provision of a divided
urban roadway cross-section in order to accommodate existing WEPCo transmission towers within
the median area.
l'wo combinations of alternative cross-sectionswere
considered for this third alternative alignment. The
first combination, or Alternative 3a, would utilize
a four-lane, undivided urban cross-section with
a curb-to-curb pavement width of 48 feet within an
80-foot-wide right-of-way from N. Industrial Road
to W. Dean Road; and dual 28-foot-wide urban
roadways separated by a 30-foot-wide median on
a 110-foot-wide right-of-way from W. Dean Road
to W. Brown Deer Road.

The second combination of alternative crosssections considered, or Alternative 3b, would
utilize a four-lane with parking lanes, undivided
roadway with a curb-to-curb pavement width of
60 feet within a 90-foot-wide right-of-way between
N. Industrial Road and W. Dean Road, and a divided
urban roadway cross-section consisting of dual
32-foot-wide pavements separated by a 30-footwide median within a right-of-way varying from
118 to 120 feet wide from W. Dean Road to
W. Brown Deer Road.
Under each of the roadway cross-sections considered for this third alternative alignment, the existing segment of N. Industrial Road between W. Mill
Road and the new arterial would be utilized, and
an existing segment of N. 68th Street between
W. Dean Road and W. Brown Deer Road would be
widened as necessary. Left- and/or right-turn channelization could be provided at the intersections of
N. 68th Street with W. Good Hope Road, W. Bradley Road, and W. Brown Deer Road under each of
these alternatives. Also under each of these alternatives, the at-grade crossing of the Wisconsin &
Southern and Chicago & North Western railroad
tracks would be provided with rubberized crossings
and crossing protection gates, flashers, and bells;
a new culvert would be constructed over an existing water hazard at Brynwood Country Club north
of W. Good Hope Road; and a power transmission
tower in the vicinity of the Chicago & North
Western Transportation Company right-of-way and
W. Bradley Road would be relocated. Typical
cross-sections for these alternatives are shown in
Figure 114. On-street parking could be permitted
during peak periods along N. Industrial Road and
the new N. 68th Street under these alternatives.
Each of the cross-sections considered for the third
alternative alignment would help to abate the
remaining traffic congestion along the segment
of N. 76th Street between W. Florist Avenue and
W. Brown Deer Road.
Llke the first alternative alignment, the third alternative alignment would provide a continuous arterial approximately three miles in length between
W. Mill Road and W. Brown Deer Road. This route
would, however, provide the least accessibility of
any of the three alternative alignments considered
for urban development north of W. Bradley Road.
In addition, if the extension of this facility north
of W. Brown Deer Road along the N. 68th Street
corridor were required by future development, the
residential land currently being developed in conjunction with the Northridge Lakes development
would need to be acquired.
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The impacts of each of the alternatives considered
for the provision of a new arterial facility in the
N. 68th Street corridor are set forth in Table 244.

The costs shown in Table 244 are expressed in
1980 dollars and include construction costs,
including the cost of storm sewers, sidewalks,

traffic signalization, driveways, and design and
construction engineering, and the cost of railroad
grade crossing modification. Right-of-way acquisition, relocation, and demolition costs are also
included in the table, as well as the maintenance
costs associated with the operation of each alternative over the plan design period. Also indicated in
Table 244 is the urban disruption which may be
expected to be associated with each of the alternatives as indicated by the number of residential
units and amounts of other lands required to
be taken.

1

As shown in Table 244, the first alternative alignment would be the most costly of the three alignments, having capital and maintenance costs of
$8,368,000 for Alternative l b and $7,318,000 for
Alternative la. The third alternative alignment

would be the next most costly, having capital
and maintenance costs of $7,880,000 for Alternative 3b and $6,970,000 for Alternative 3a. The
second alternative alignment would be the least
costly, having capital and maintenance costs of
$6,925,000 for Alternative 2b and $6,075,000 for
Alternative 2a.
As also shown in Table 244, each of the three
alternative routings for the proposed new arterial
would entail some disruption, that common to
all three alignments occurring along the southern
segment of each of the routings between W. Mill
Road and the right-of-way of the Chicago & North
Western Transportation Company. Right-of-way
requirements along this southern portion of N. 68th
Street would include commercial land located in
the vicinity of N. Industrial Road, and strips of

Table 244
COST AND DISRUPTION IMPACTS OF ALTERNATIVE IMPROVEMENT AND EXPANSION
PLANS FOR A NEW N. 68TH STREET FROM W. MILL ROAD TOW. BROWN DEER ROAD
Alternative Alignment 1

Alternative Al~gnment2

I

Impact
Cost (In 1980 dollars)a
Construction
Real Estate Acquisltlon,
Relocation, and Demol~tion
Ma~ntenance

..

. .

Total

I

Dlsruptlon
Resldentlal Unlts Taken
Recreat~onalLand Taken

I

I

I

Alternative l a
(48footwlde
urban roadway)

Alternat~vel b
(60-foot-wide
urban roadway)

$4,706,000

$6,241,000

1,549,000
1,063,000

1,709.000
1,318,000

$7,318,000

..
Brynwood
Country Club
( 2 holes)
Ulhllen Fleld
(strlp taking)

$8,368,000

Alternative 2a
(48-foot-wlde
urban roadway)

Alternative 2b
(60-foot-wlde
urban roadway)

Alternative 3b
(60-foot-wlde urban
roadway from
W Mill Road t o
W Dean Road and
32-foot-w~deurban
roadways from
W Dean Road t o
W Brown Deer Road)

$4,370,000

$4,550,000

$5,020,000

1,330,000
1,225,000

1,400,000
1,020,000

1,560,000
1,300,000

$6,075,000

$6,925,000

$6,970.000

$7,880,000

Brynwood
Country Club
( 2 holes)
Ulhllen Fleld

Brynwood
Country Club
( 2 holes)
Ulhllen Fleld
(strip taking)

1
Brynwood
Country Club
(2 holes)
Ulhllen Fleld
(strip taking)

1
Brynwood
Country Club
( 2 holes)
Ulhllen Fleld
(strip taking)

$3,930,000
1,210.000
935,000

..
Brynwood
Country Club
(2 holes)
Ulhllen Fleld
(strip taking)

Alternative Alignment 3

Alternatlve l a
(48-foot-wlde urban
roadway from
W. Mill Road t o
W Dean Road and
28toot-wlde urban
roadways from
W. Dean Road t o
W. Brown Deer Road)

(strip taking)

a~onstructloncosts for each alternative mclude estrmates o f the roadway constructron costs, mclud~ngthe cost o f storm sewers, srdewalks, srgnalfzat~on,drrveways, and rarlroadgrade
crossrng modrffcatron, and englneerrng costs. New roadway constructron projects were assumed to have a useful Irfe of 25 years I n order t o facrlrtate economrc comparrsons between
the new roadway constructron projects a n d the "do nothrng"a1ternatrve. under the "do noth~ng"alternatrve two roadway resurfacrngs were assumed to be requrred durrng the 2Oyear
plan des~gnperrod The f ~ r sot f these resurfacrngs was assumed to have a useful lrfe o f 15 years, and the second a useful lrfe o f 10 years. Thus, the total effectfve useful lrfe o f resurfacrng under the "do nothfng"a1ternatrve would be 25 years, equrvalent t o the useful Irfe o f a new roadway constructron project. Rfghtaf-way acqursrtron costs for each alternat~ve
mclude estrmates o f the value of the requrred real property, the cost o f relocatron, the cost o f demolrtron, rf any, and the attendant admmrstrabve costs. Ma~ntenancecost estlmates
mclude estlmates o f the costs o f wlnter ma~ntenanceover the 20-year plan perrod based o n the number a n d length o f pavement lanes, as well as general mafntenance costs, also based
o n the number and length o f roadway lanes except that n o general marntenance costs were assumed t o be rncurred rn the frrst erght years followrng the constructron o f a new Portland
cement concrete pavement, and rn the frrst four years followrng the constructron of a new brtumrnous pavement
Source: City of Milwaukee and SEWRPC.

recreational land adjacent t o Uihlein Polo Field
and Brynwood Country Club. The acquisition of
land from Brynwood Country Club would require
the relocation of two holes of the facility's golf
course, and would probably entail a redesign of the
golf course layout. The third alternative alignment
for the proposed arterial would entail the acquisition of one residential unit on the north side of
W. Bradley Road.
The three alternative alignments may be expected
to have similar environmental impacts in terms of
air quality and noise levels. Increases in noise levels
and air pollutant emissions along the corridor
would be offset by attendant reductions along
adjacent arterial streets, including particularly
N. 76th Street between W. Florist Avenue and
W. Brown Deer Road.
An assessment was made of the impacts which each
of the alignments may be expected to have on
traffic volumes based on the two arterials which
currently traverse this north-south travel corridor-N. 76th Street and N. 60th Street. The analyses
indicated that, in the plan design year, a new
N. 68th Street from W. Mill Road to W. Brown
Deer Road located along either the first or third
alignments may be expected to carry between
5,000 and 10,000 vehicles per day, the greatest
volume being carried south of W. Good Hope Road.
This diverted traffic volume would serve to reduce
traffic volumes on N. 76th Street between W. Mill
Road and W. Good Hope Road by about 2,000
vehicles per day-from about 22,600 to about
20,600; and between W. Good Hope Road and
W. Brown Deer Road by about 1,300 vehicles
per day-from about 25,000 to about 23,700.
Traffic volumes would be reduced on N. 60th
Street between W. Mill Road and W. Good Hope
Road by about 3,200 vehicles per day-from about
9,900 to about 6,700; between W. Good Hope
Road and W. Bradley Road by 2,300 vehicles per
day-from about 7,700 to about 5,400; and
beiween W. Bradley Road and W. Brown Deer
Road by 700 t o 800 vehicles per day. The analyses
also indicated that an extension of N. 68th Street
north of W. Brown Deer Road to W. County Line
Road under either of these two alternatives could
be expected to carry about 3,000 vehicles per day.
This diverted traffic volume would not significantly affect the traffic volumes or level of service
on either N. 76th Street or N. 60th Street north of
W. Brown Deer Road. The analyses also indicated
that these volume reductions, while lowering the

volume-todesign-capacity ratios on N. 76th Street,
would not be sufficient to raise the overall level of
service of that arterial in the design year.
The analyses also indicated that in the year 2000
under the second alignment, a new N. 68th Street
from W. Mill Road to W. Dean Road--or along
N. 70th Street extended and then along W. Dean
Road to N. 76th Street-would carry between
4,000 and 10,000 vehicles per day, the greatest
volume being carried south of W. Good Hope
Road, and would carry about 3,500 vehicles per
day on W. Dean Road between N. 68th Street and
N. 76th Street. While this diversion of traffic
would serve to reduce traffic volumes on N. 76th
Street by about 2,000 vehicles per day between
W. Mill Road and W. Good Hope Road, traffic
volumes would not be significantly reduced on
N. 76th Street north of W. Good Hope Road. Traffic volumes on N. 60th Street may be expected to
be reduced under this second alternative alignment
by about 3,000 vehicles per day between W. Mill
Road and W. Good Hope Road, and by about
2,000 vehicles per day between W. Good Hope
Road and W. Bradley Road. No significant reduction would be realized on N. 60th Street north of
W. Bradley Road. The analyses also revealed that
the volume reduction on N. 76th Street, while
lowering the volume-todesign capacity on N. 76th
Street south of W. Good Hope Road, would not
be sufficient to raise the overall level of service of
the arterial.
The traffic analyses thus indicated that, while the
construction of a new N. 68th Street along any of
the three alternative alignments would result in
the diversion of significant traffic volumes from
N. 76th Street and N. 60th Street, such an extension within the N. 68th Street corridor would principally serve to carry shorter, more local trips.
As such, its travel corridor would be extremely
narrow, principally carrying traffic volumes associated with the existing and planned industrial
and residential development in the City of Milwaukee land bank areas between N. 76th Street
and N. 60th Street.
Based on the consideration of several factors, it is
recommended that Alternative l a be implementedthat is, the provision of a 48-foot-wide urban roadway within an 80-foot-wide right-of-way along
a continuous north-south alignment, oriented on
about N. 70th Street extended. Factors considered
in this recommendation include the additional

arterial capacity, arterial continuity, and arterial
spacing in this area of northwestern Milwaukee
County afforded by the alternatives; the ability of
the alternatives to reduce traffic on N. 76th Street;
the framework for future residential and industrial
development provided by the alternatives, and the
effects on traffic volumes on adjacent arterial
streets; and the costs and environmental impacts
of each of the alternative alignments considered. It
should be noted that the precise location of this
facility is to be determined during the preliminary
engineering and engineering phases of the development of this project. The roadway provided under
this alternative would extend from N. Industrial
Road to W. Brown Deer Road, and would include
provision for left- and right-turn lanes at principal
arterial intersections. Although on-street parking
could be permitted along this segment of the new
N. 68th Street, future development should be
encouraged to access interior streets rather than
the N. 68th Street arterial itself, thus minimizing
direct access to the arterial and the attendant
traffic conflicts. Also, with such constraint on
future development, on-street parking could be
more readily prohibited during peak periods if
additional roadway capacity were needed in
the future.
Under this recommendation, a new north-south
arterial facility would not be extended north of
W. Brown Deer Road through the Northridge
Lakes development to W. County Line Road along
N. 70th Street extended. Such a facility was not
recommended because analyses indicated that only
relatively low volumes of traffic may be expected
to use such an extension; because such an extension would not provide any connection to an existing arterial in Ozaukee County, but would serve
principally to provide access between the Northridge Lakes development and either W. County
Line Road or W. Brown Deer Road; and because
the existing segment of N. 70th Street through the
Nomidge Lakes development, which would be
used to accommodate the arterial extension, has
a curvilinear ahgnment poorly adaptable to arterial
use. It was concluded instead that any roadway
north of W. Brown Deer Road within this northsouth travel corridor would serve a land access
rather than an arterial function, and that the existing roadway is capable of serving such a function.
It is recommended, however, that this land access
segment of N. 70th Street immediately to the
north of W. Brown Deer Road be considered for
relocation to the east to align-with the new facility
proposed to be located to the south of W. Brown
Deer Road.

W. Capitol Drive (STH 190) from N. 124th Street

to the North-South Freeway (IH 43); W. Hampton Avenue from N. 124th Street to N. Green Bav
Avenue (STH 571: and W. Grantosa Drive and
W. ~ i l l a rAvenue
d
&om W. Fond du Lac Avenue to
N. Teutonia Avenue: In an attempt to resolve the
congestion which may be expected to remain in
the plan design year along the east-west travel
corridor through the central part of the Milwaukee County portion of the study area from the
Milwaukeelwaukesha County line to the NorthSouth Freeway (IH 43), consideration was given
to improving three arterials through the area:
W. Capitol Drive (STH 190) from N. 124th Street
to the North-South Freeway (IH 43), W. Harnpton
Avenue from N. 124th Street to N. Green Bay
Avenue (STH 57), and W. Grantosa Drive and
W. Villard Avenue from W. Fond du Lac Avenue to
N. Teutonia Avenue. In the plan design year, the
segment of W. Capitol Drive from N. 124th Street
to the North-South Freeway would remain congested, as would segments of W. Harnpton Avenue
from the Zoo Freeway (USH 45) to N. Teutonia
Avenue and segments of W. Grantosa Drive and
W. Villard Avenue from W. Fond du Lac Avenue
to N. Teutonia Avenue. An increase in the number
of moving traffic lanes provided on one or each of
these three arterials may be expected to abate the
congestion in this portion of Milwaukee County.
From N. 124th Street to a location about 200 feet
east of N. 124th Street, W. Capitol Drive (STH 190)
is improved to a desirable urban cross-section with
dual 40-foot-wideroadways separated by a 24-footwide median, and, except for the portion of
W. Capitol Drive under the Zoo Freeway (USH 45)
interchange, which provides for dual 24-foot-wide
roadways, W. Capitol Drive is improved to a desirable urban cross-section with dual 36-foot-wide
roadways separated by a 24-foot-wide median
between that location and N. 60th Street. Between
N. 60th Street and the North-South Freeway
(IH 43), W. Capitol Drive is improved to a desirable
urban cross-section with dual 34-foot-wide roadways separated by an 18- to 22-foot-wide median.
Except for the area under the USH 45 overpass,
these cross-sections are adequate to provide for
either three through traffic lanes or two through
traffic lanes and a parking lane in each direction.
The median strip along this portion of W. Capitol
Drive is only 10 feet wide through the existing
overpass of the Zoo Freeway, and widens to about
80 feet to accommodate the intersections with
N. 100th Street and W. Lisbon Avenue, and
to about 35 feet between N. 35th Street and
N. 31st Street to accommodate additional chan-

nelization associated with traffic flow between
N. 35th Street, W. Roosevelt Drive, and W. Hopkins Street. The Zoo Freeway is carried over this
segment of W. Capitol Drive on a structure located
between N. 124th Street and Mayfair Road; the
tracks of the Chicago & North Western Transportation Company are carried over this segment of
W. Capitol Drive on a structure located between
N. 124th Street and the Zoo Freeway overpass; and
the tracks of the Chicago, Milwaukee, St. Paul &
Pacific Railroad (the Milwaukee Road) are carried
over this segment of W. Capitol Drive on a structure located between N. 34th Street and N. 31st
Street. Development along this segment of W. Capitol Drive is comprised of a mixture of residential
and commercial land uses. On-street parking is
currently prohibited during the morning and evening peak periods in the direction of ~ e a ktraffic
flow along W. Capitol Drive between N. 124th
Street and the North-South Freeway.

Road. The tracks of the Chicago & North Western
Transportation Company are carried under this
segment of W. Hampton Avenue on a structure
about 200 feet east of N. 124th Street, where the
pavement is reduced to dual 26-foot roadways; the
tracks of the Milwaukee Road are carried over this
segment of W. Hampton Avenue on a structure
located between N. 34th Street and N. 32nd Street
on dual 28-foot-wide roadways; and another set of
Milwaukee Road tracks are crossed at-grade immediately west of N. Teutonia Avenue. Land uses
along this segment of W. Hampton Avenue are
largely residential, with commercial land uses
occurring adjacent t o the intersection of W. Hampton Avenue with W. Appleton Avenue, and along
the arterial between N. 60th Street and N. 51st
Street. On-street parking is currently permitted
along this entire segment of W. Hampton Avenue,
except under the overpass structures.

From N. 124th Street to N. Green Bay Avenue,
W. Hampton Avenue has also been improved to
a desirable urban cross-section. Between N. 124th
Street and its intersection with the Zoo Freeway,
W. Hampton Avenue consists of dual 32-foot-wide
roadways separated by a 22-foot-wide median
within a 110-foot-wide right-of-way. This segment
of W. Hampton Avenue consists of dual 33-footwide pavements from the Zoo Freeway t o N. 92nd
Street, consists of dual 32-foot-wide pavements
between N. 92nd Street and N. Sherman Boulevard,
consists of dual 31-foot-wide pavements between
N. Sherman Boulevard and N. 35th Street, consists
of dual 33-foot-wide pavements between N. 35th
Street and N. Teutonia Avenue, and consists of
dual 34-foot-wide pavements between N. Teutonia
Avenue and N. Green Bay Avenue. The median
along these segments varies in width from four
to 20 feet within a 110-foot-wide right-of-way.
Except for the segments of W. Hampton Avenue
which pass under railroad structures as noted
below, these roadway cross-sections are adequate
to provide for two through lanes and one parking
lane in each direction, or for three through traffic
lanes. Those segments under existing railroad
structures are adequate to provide for two through
traffic lanes in each direction. The median section
along this segment of W. Hampton Avenue is
reduced to between four and seven feet wide
between N. 41st Street and N. 22nd Street, and is
18 feet wide between N. 22nd Street and W. Green
Bay Avenue. The Zoo Freeway is carried under this
segment of W. Hampton Avenue on a structure
located between N. 124th Street and N. Mayfair

For an approximately 0.1-mile segment from
W. Fond du Lac Avenue to W. Villard Avenue,
W. Grantosa Drive has a desirable urban crosssection with dual 36-foot-wide roadways separated
by a 24-foot-wide median within a 120-foot-wide
right-of-way, adequate t o provide for two through
traffic lanes and a parking lane or for three through
traffic lanes in each direction of traffic flow.
W. Villard Avenue merges with W. Grantosa Drive
at about N. 73rd Street. Between W. Grantosa
Drive and N. Sherman Boulevard, W. Villard
Avenue has been improved to a desirable urban
cross-section with dual 31-foot-wide roadways
separated by a four-foot-wide median within
a 90- to 100-foot-wide right-of-way, adequate t o
provide for two through traffic lanes in each
direction with parking permitted, or for three
through traffic lanes in each direction of traffic
flow. Between N. Sherman Boulevard and N. Teutonia Avenue, W. Villard Avenue has been improved
to a minimum urban cross-section with a 48-footwide roadway curb-tocurb within a 66- to 90-footwide right-of-way, adequate to provide for one
through traffic lane and one parking lane or for
two through traffic lanes in each direction of
traffic flow. W. Grantosa Drive crosses over the
Fond du Lac Freeway (STH 145) on a structure
between W. Fond du Lac Avenue and W. Villard
Avenue; and W. Villard Avenue intersects the
tracks of the Milwaukee Road railway at-grade
in two locations-the first, immediately east of
N. 38th Place and the second, immediately east of
N. 33rd Street. Land use adjacent t o W. Grantosa
Drive consists of the vacant right-of-way of the
Fond du Lac Freeway. Land uses adjacent to

W. Villard Avenue are primarily residential
between W. Grantosa Drive and N. 64th Street, are
primarily commercial between N. 64th Street and
N. 49th Street, are primarily residential between
N. 49th Street and N. Sherman Boulevard, and are
primarily commercial between N. Sherman Boulevard and N. Teutonia Avenue. On-street parking
is currently permitted along these segments of
W. Grantosa Drive and W. Villard Avenue.
The remaining traffic congestion along this eastwest travel corridor, as well as on intersecting segments of W. Appleton Avenue, W. Fond du Lac
Avenue (STH 145), N. 91st Street, N. 60th Street,
W. Hopkins Street, N. 27th Street, and N. Teutonia
Avenue, may be expected to be alleviated by
the provision of additional travel lanes on either
W. Capitol Drive, W. Hampton Avenue, or W. Grantosa Drive and W. Villard Avenue, or on a combination of these arterial segments. Additional travel
lanes, however, are not feasible on W. Capitol Drive.
W. Capitol Drive in this corridor already has all
on-street parking prohibited during peak periods,
and it is already widened to a desirable urban crosssection. Any further widening would jeopardize
safe pedestrian movement and result in extensive
urban disruption.

W. Hampton Avenue in this corridor is also already
widened t o a desirable urban cross-section, and
thus further widening is infeasible. On-street parking, however, is currently permitted on W. Hampton Avenue, and its prohibition in peak periods in
the peak direction is a feasible alternative for
resolving the corridor congestion problem. Because
adequate off-street parking locations are provided
along this segment of W. Hampton Avenue, in both
parking lots and private garages and along intersecting side streets, the prohibition of on-street
parking to provide three lanes of traffic in the
direction of peak traffic flow during both the
morning and evening peak periods is considered
implementable. As previously noted, Hampton
Avenue currently has two sections with pavement
widths which will not permit the operation of
three travel lanes in each direction: the railroad
overpass located east of N. 124th Street and the
railroad underpass located between N. 32nd and
N. 34th Streets. It is proposed that traffic be
restricted t o two moving lanes in each direction
through these structures. However, the widened
intersections at each end of these structures should
provide adequate capacity for uncongested operation. Such on-street parking prohibition along this
segment of W. Hampton Avenue may also be

expected to eliminate all of the remaining traffic
congestion on W. Hampton Avenue within this
corridor, and may be expected to help abate the
remaining traffic congestion on W. Capitol Drive
and on W. Grantosa Drive and W. Villard Avenue.
Such prohibition may also be expected to help
abate the remaining traffic congestion along
portions of the arterial streets which intersect
W. Hampton Avenue along this segment, or on
segments of W. Appleton Avenue, W. Fond du Lac
Avenue, N. 91st Street, N. 60th Street, W. Hopkins
Street, N. 27th Street, and N. Teutonia Avenue.
Implementation of this alternative in conjunction
with the improvement of W. Green Bay Avenue
from W. Capitol Drive t o W. Hampton Avenue, as
discussed in this chapter, would create a continuous corridor for east-west traffic flow through this
section of Milwaukee County, with an eastern
terminus at the North-South Freeway. On-street
parking prohibition along this segment of W. Hampton Avenue, however, will be feasible only if pavement markings are provided to clearly delineate
three through traffic lanes in each direction, since
the dual pavements along this segment vary from
31 t o 34 feet wide. While it is realized that 10-foot
travel lanes are not the present minimum lane
width, it was determined that reconstruction of
Hampton Avenue for two additional feet of pavement was not justified.
The other arterial facility in the corridor is composed of segments of W. Grantosa Drive and W. Villard Avenue. From W. Fond du Lac Avenue t o
N. Sherman Boulevard, this facility is already
widened t o a desirable urban cross-section. From
N. Sherman Boulevard t o N. Teutonia Avenue, the
present cross-section of a 48-foot-wide pavement
within a 66- t o 90-foot-wide right-of-way could be
improved through widening. However, such widening may be impractical, as the taking of 30 t o
67 residential or commercial structures would be
required for improvement t o a desirable urban
cross-section. On-street parking prohibition, however, would be a feasible alternative along this
segment of W. Grantosa Drive and W. Villard
Avenue, as parking is currently permitted. Such
prohibition during peak periods in the direction of
peak traffic flow would provide for three through
lanes of traffic in the peak direction between
W. Fond du Lac Avenue and N. Sherman Boulevard, and for two through traffic lanes in the peak
direction on W. Villard Avenue between N. Sherman Boulevard and N. Teutonia Avenue. Such
prohibition is considered implementable because
adequate off-street parking is provided adjacent t o

these arterial segments both in private garages and
in off-street parking lots. Parking prohibition along
the segment of W. Villard Avenue between W. Grantosa Drive and N. Sherman Boulevard, however,
will be feasible only if pavement markings are provided to clearly delineate three through lanes in
each direction. This segment of W. Villard Avenue
has only a 31-foot-wide pavement. While it is
understood that 10-foot travel lanes are narrorer
than desirable, this alternative is acceptable in lieu
of facility reconstruction.
The impacts of the parking prohibition alternatives
considered for this travel corridor for W. Hampton
Avenue and W. Grantosa Drive and W. Villard
Avenue are set forth in Table 245. The impacts of
a "do nothing" alternative for these arterial segments, under which the physical dimensions of the
roadway surface and the existing parking regulations would remain essentially unchanged, are also
provided in Table 245. In each case under the "do
nothing" alternative, only summer and winter
maintenance work and two major resurfacings
would be accomplished as necessary along these

arterials between 1980 and 2000. Also, any traffic management actions previously recommended
for these segments of W. Hampton Avenue and
W. Grantosa Drive and W. Villard Avenue under
the short-range plan for the northwest side study
area are included as parts of the "do nothing"
alternative and parking prohibition alternatives.

I
1

More specifically, at the intersection of W. Hampton Avenue and N. 92nd Street, it was recommended that the overall signal cycle be lengthened,
that an additional signal phase be added, that
a new traffic controller be added, and that an
existing single left-turn lane be lengthened. At the
intersection of W. Hampton Avenue and W. Appleton Avenue, it was recommended that the existing
signal be retimed. At the intersection of W. Hampton Avenue and W. Fond du Lac Avenue, it was
recommended that additional signal phases and
a new traffic controller be added, that an existing
single left-turn lane be expanded t o a double leftturn lane, and that signing be installed to designate
an exclusive right-turn lane. At the intersection of
W. Hampton Avenue and N. Teutonia Avenue, it

1

COST AND DISRUPTION IMPACTS OF ALTERNATIVE IMPROVEMENT PLANS FOR E. HAMPTON AVENUE
FROM N. 124TH STREET TO N. GREEN BAY AVENUE (STH 57) AND FOR W. GRANTOSA DRIVE AND
W. VILLARD AVENUE FROM W. FOND DU LAC AVENUE TO N. TEUTONIA AVENUE

Segment of W. Hampton Avenue

Impact
Cost (in 1980 dollarda
Construction . . . .
.
Real Estate Acquisition,
Relocation, and Demolition
Maintenance . . . . . . . . . .

. .

.. .....
....
... .

Total
Disruption
Residential Units Taken
Commercial Units Taken

.... .. .
.......

.

Segment of W. Grantosa Drive
and W. Villard Avenue

On-Street Parking
Prohibition
Alternative

"Do Nothing"
Alternative

On-Street Parking
Prohibition
Alternative

$6,705,000

$6,708,000

$2,352,000

$2,356,000

-3.106,000

-3,I 06,000

-1 ,I 49,000

-1 ,I 49,000

$9.81 1,000

$9.81 4,000

$3,501,000

$3,505,000

---

---

--

--

---

a~onstructioncosts for each alternative include estimates o f the roadway resurfacing costs. Under both alternatives, two roadway resurfacings
were assumed to be required during the 20-year plan design period. The first of these resurfacings was assumed t o have a useful life of 15 years,
and the second a useful life of 10 years. Right-of-way acquisition costs for each alternative include estimates of the value of the required real
property, the cost o f relocation, the cost of demolition, i f any, and the attendant administrative costs. Maintenance cost estimates include
estimates of the costs of winter maintenance over the 20-year plan period based on the number and length o f pavement lanes, as well as
general maintenance costs, also based on the number and length of roadway lanes except that no general maintenance costs were assumed to
be incurred in the first eight years following the construction of a new Portland cement concrete pavement, and in the first four years following the construction of a new bituminous pavement.
Source: City of Milwaukee and SEWRPC.
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Table 245

"Do Nothing"
Alternative

l

I

was recommended that the existing signal be
retimed and that ah existing right-turn lane be
reconstructed. At the intersection of W. Hampton
Avenue and W. Green Bay Avenue, it was recommended that the existing signal be retimed, that an
additional signal phase be added, and that the existing single left-turn lane be expanded t o a double
left-turn lane. The cost of these improvements,
$101,400, is reflected in the capital and maintenance costs of both the "do nothing" and parking
prohibition alternatives considered for this segment
of W. Hampton Avenue. It was determined that
these actions, while effective in abating the shortterm traffic congestion along this segment of
W. Hampton Avenue, would not eliminate the
need for additional traffic lanes in the long range
along this segment.
The costs shown in Table 245 for each of the
alternatives are expressed in 1980 dollars and
include estimates of the roadway resurfacing costs,
as well as the maintenance costs associated with
the operation of each of these alternatives over the
plan design period. As shown in Table 245, the
alternative which proposes the prohibition of all
on-street parking in the direction of peak traffic
flow during both the morning and evening peak
periods on W. Hampton Avenue between N. 124th
Street and W. Green Bay Avenue would have capital and maintenance costs of about $9,814,000,
while the capital and maintenance costs of the
"do nothing" alternative for this segment of
W. Hampton Avenue would be about $9,811,000,
the difference in these costs representing the cost
of the signing necessary to regulate on-street parking. Neither of the alternatives proposed for this
segment would involve any urban disruption.
As also shown in Table 245, the alternative which
proposes the prohibition of all on-street parking in
the direction of peak traffic flow during both the
morning and evening peak periods on W. Grantosa
Drive and W. Villard Avenue between W. Fond du
Lac Avenue and N. Teutonia Avenue would have
capital and maintenance costs of about $3,505,000,
while the capital and maintenance costs of the "do
nothing" alternative for these segments would be
about $3,501,000. The difference in these costs
represents the costs of the signing required to
regulate on-street parking. Neither of these alternatives would involve any urban disruption.
The difference in environmental impacts, in terms
of air quality and noise levels, between the improvement alternative and the "do nothing" alternative

for W. Hampton Avenue would be significant.
Under the "do nothing" alternative, reduced travel
speeds and congestion-related stopand-go driving
would result in increased air pollutant emissions.
Also, under the "do nothing" alternative, there
would be no alleviation of congestion and thus
no alleviation of air and noise pollution on any
of the arterial segments within this east-west
travel corridor.
Based on the additional capacity afforded and congestion abated by each alternative, and the cost
and environmental impacts of each of the alternatives proposed for these segments of W. Hampton
Avenue, and W. Grantosa Drive and W. Villard
Avenue, it is recommended that those alternatives
be implemented which provide for the prohibition
of all on-street parking in the direction of peak
traffic flow in order t o provide three through traffic lanes during both peak periods along both of
these arterial segments. While such prohibition
would mean that vehicles accessing residences
and commercial enterprises along these arterial
segments would have to seek parking space on
nearby intersecting streets or use off-street parking
space in the area, the availability of such parking
should make these recommendations implementable. These actions are also recommended because
they involve little additional capital or maintenance costs.
N. Teutonia Avenue from W. Capitol Drive (STH
190) t o W. Villard Avenue: To resolve the congestion which may be expected t o remain in the
plan design year in the northwest-southeast corridor along N. Teutonia Avenue, consideration
was given t o improving N. Teutonia Avenue from
W. Capitol Drive (STH 190) to W. Villard Avenue.
Except at its intersections with W. Hampton
Avenue and W. Villard Avenue, this entire segment
of N. Teutonia Avenue has a minimum urban
cross-section. From W. Capitol Drive t o W. Ruby
Avenue, N. Teutonia Avenue has a curb-to-curb
pavement width of 56 feet with sidewalks within
a right-of-way which varies in width from 110 t o
120 feet. The pavement width is adequate t o provide for two minimum 10-foot-wide traffic lanes
and a parking lane of eight feet in each direction
of traffic flow. Parking is currently prohibited
during the evening peak hour between W. Congress
Street and W. Ruby Avenue in the northwestbound direction, and is prohibited at all times
between W. Congress Street and W. Capitol Drive
in the southeast-bound direction. This parking

prohibition does not increase the number of
through traffic lanes carried on N. Teutonia
Avenue. However, it does eliminate the interference of curb parking with traffic flow, and it does
permit through traffic to be carried on lanes that
are wider than 1 0 feet. Between W. Ruby Avenue
and a point 500 feet north of W. Ruby Avenue,
N. Teutonia Avenue has a curb-to-curb pavement
width of 60 feet with sidewalks, also adequate to
provide for two through traffic lanes and a parking
lane in each direction of traffic flow. Parking is
currently prohibited during peak periods on this
segment of N. Teutonia Avenue. The right-of-way
width along this segment varies from 95 to 97 feet
between W. Ruby Avenue and a point 500 feet
northwest of W. Ruby Avenue, and is 66 feet from
that point to W. Glendale Avenue. Except at its
intersection with W. Hampton Avenue, which has
been improved to a desirable urban cross-section
having dual 34-foot-wide pavements, N. Teutonia
Avenue between W. Glendale Avenue and W. Fairmount Avenue consists of an urban cross-section
with a 40-foot-wide pavement curb-to-curb with
sidewalks within a 66- to 90-foot-wideright-of-way.
The pavement width of 40 feet is adequate to
provide for two minimum, 10-foot-wide, through
traffic lanes in each direction with parking prohibited. On-street parking is currently prohibited
on this segment of N. Teutonia Avenue during both
the morning and evening peak periods. The segment of N. Teutonia Avenue between W. Fairmount Avenue and W. Villard Avenue, except at
its intersection with W. Villard Avenue, has a curbto-curb width of 56 feet with sidewalks within
a 90-foot-wide right-of-way. The 56-foot pavement
width is adequate to provide for two through
traffic lanes and one parking lane in each direction
of traffic flow. Parking is currently prohibited
during both peak periods in the direction of peak
traffic flow along N. Teutonia Avenue between
W. Fairmount Avenue and W. Eggert Place, and is
permitted along the section of N. Teutonia Avenue
between W. Eggert Place and W. Villard Avenue.
Again, the parking prohibition does not result in
the provision of additional through traffic lanes,
but does permit wider through traffic lanes and
does eliminate the interference of curb parking
with the flow of traffic. At its intersection with
W. Villard Avenue, N. Teutonia Avenue is widened
and channelized to provide dual 28-foot-wide pavements. The transition from the 56-foot-wide undivided pavement begins at W. Eggert Place, where
the pavement widens to 66 feet. This segment of
N. Teutonia Avenue crosses at-grade with the
tracks of the Milwaukee Road railway south of

its intersection with W. Hampton Avenue, and
crosses over Lincoln Creek on a structure located
immediately south of W. Eggert Place. Development along this segment of N. Teutonia Avenue is
comprised of a combination of industrial, commercial, and residential uses.
Four alternatives were developed for increasing
the capacity of this segment of N. Teutonia
Avenue. The first alternative called for prohibiting
all on-street parking where it exists along the arterial segment; the second alternative called for
widening the 40-foot-wide segment of N. Teutonia
Avenue to accommodate channelization of the
intersection of N. Teutonia Avenue and W. Cornell
Street; the third alternative called for widening
the entire 40-foot-wide segment of N. Teutonia
Avenue to a minimum urban cross-section; and the
fourth alternative called for improving this entire
segment of N. Teutonia Avenue to a desirable
urban cross-section.
The first alternative, the prohibition of all remaining on-street parking along the arterial during peak
periods, has limited benefits. Most peak-period
on-street parking is already prohibited along this
segment. In particular, all peak-period on-street
parking is prohibited in the substandard stretch of
N. Teutonia Avenue from approximately W. Glendale Avenue to W. Hampton Avenue and from
W. Hampton Avenue to W. Fairmount Avenue,
which has a pavement width of only 40 feet and
a right-of-way of only 66 feet. This substandard
segment includes the intersection of N. Teutonia
with W. Cornell Street, which is the location of the
principal future congestion problem along this
stretch of N. Teutonia Avenue. Attendant t o this
alternative would be the prohibition of all on-street
parking during both the morning and evening peak
periods between W. Capitol Drive and W. Congress
Street in the northwesterly direction; the prohibition of all on-street parking during the evening
peak period between W. Ruby Avenue and W. Congress Street; and the prohibition of all on-street
parking in each direction of peak traffic flow
during both the morning and evening periods
between W. Eggert Place and W. Villard Avenue.
Such prohibition would not provide for an increase
in the number of through traffic lanes along this
segment of N. Teutonia Avenue. It would, however, provide for wider traffic lanes, and would
eliminate the interference of curb parking with traffic flow. The prohibition of on-street parking
during both peak periods under this alternative is
considered implementable along this segment of

N. Teutonia Avenue, as adequate off-street parking is provided along the arterial in private garages,
in off-street parking lots, and along intersecting
side streets.
Like the first alternative, the second alternative
considered for the improvement of this segment of
N. Teutonia Avenue would involve the prohibition
of all remaining peak-period on-street parking
along the arterial in the direction of peak traffic
flow. Unlike the first alternative, this alternative
would also involve the provision of median channelization and turn lanes as necessary at the intersection of N. Teutonia Avenue and W. Cornell
Street within a 90-foot-wide right-of-way.
Such channelization would require the acquisition
of 24 feet of additional right-of-way on the north
and south approaches to the intersection. The location for this additional right-of-way which would
result in the least cost and disruption was determined to be along the east side of N. Teutonia
Avenue. Llke the first alternative, this improvement would not provide for an increase in the
number of through traffic lanes provided along this
segment of N. Teutonia Avenue, and would provide for no substantial improvement in the substandard lane widths on N. Teutonia Avenue between
W. Glendale Avenue and W. Fairmount Avenue.
However, by improving the intersection of N. Teutonia Avenue and W. Cornell Street under this
alternative, the remaining congestion along this
segment of N. Teutonia Avenue may be expected
to be reduced. It should be noted that under the
short-range plan for the study area, it was recommended that a south- to westbound right-turn lane
be constructed at the intersection of N. Teutonia
Avenue and W. Cornell Street. It was concluded
that the additional 10 feet of right-of-way necessary for this lane was to be taken from the west
side of the roadway, taking a strip of land from
a manufacturing company as well as one residential
structure. Taking into account this necessary acquisition of land under the short-range plan, it may
be possible to acquire less than the recommended
24 feet of additional right-of-way along the east
side of N. Teutonia Avenue immediately north of
W. Cornell Street in order to fully channelize this
intersection. Such determination will need to be
made by the City of Milwaukee during the final
engneering phase of the project.
The third alternative considered for the improvement of this segment of N. Teutonia Avenue called
for the provision of a continuous, standard, mini-

mum urban cross-section roadway with at least
a 56-foot-wide roadway curb-to-curb with sidewalks within a minimum of 90 feet of right-of-way
throughout. Specifically, this alternative would
require the widening of the segment of N. Teutonia
Avenue between W. Glendale Avenue and W. Fairmount Avenue to a cross-section similar to those
immediately to the north and south of this segment. A typical cross-section for the widened portion of N. Teutonia Avenue is shown in Figure 115.
Because of the provision of a minimum of 90 feet
of right-of-way along N. Teutonia Avenue under
this alternative, separate channelization for leftand/or right-turn lanes could be provided as necessary at major intersections along the arterial. In
those locations along this segment of N. Teutonia
Avenue where the roadway would be widened, and
an additional 24 feet of right-of-way would be
required, the location for the additional right-ofway which would result in the lowest cost and
disruption was determined to be along the east side
of the roadway. These segments are that segment
between a point about 200 feet south of W. Glendale Avenue and the at-grade crossing of the tracks
of the Milwaukee Road railway; a short segment
adjacent to the intersection of N. Teutonia Avenue
with N. 28th Street; and a short segment of N. Teutonia Avenue north of W. Fairmount Avenue. In
order to maintain two through traffic lanes in the
direction of peak traffic flow during peak periods
under this alternative, on-street parking would have
to be prohibited along this segment of N. Teutonia
Avenue during both the morning and evening peak
periods in the direction of peak flow. This alternative may be expected to eliminate all of the remaining traffic congestion along this segment.
The fourth alternative considered for the improvement of this segment of N. Teutonia Avenue called
for widening the arterial t o provide for a continuous, divided, urban cross-section. This alternative
would entail the widening of the entire problem
segment of N. Teutonia Avenue to provide for dual
34-foot-wide roadways with a four-foot-wide
median and sidewalks within a 90-foot-wide rightof-way. Such widening would be adequate to
provide for two through traffic lanes and a parking
lane in each direction of traffic flow, or for three
through traffic lanes in each direction of traffic
flow with parking prohibited. Under this alternative, the existing channelization at W. Hampton
Avenue would be retained, and the channelization
at W. Villard Avenue would be expanded to provide for dual 34-foot-wide roadways. This alternative would also provide a continuation of the

Figure 115
TYPICAL CROSS-SECTIONS OF IMPROVEMENT ALTERNATIVES FOR N. TEUTONIA
AVENUE BETWEEN W. CAPITOL DRIVE (STH 190) AND W. VILLARD AVENUE
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divided roadway cross-section on N. Teutonia
Avenue t o the north of W. Villard Avenue. A typical cross-section for this alternative is shown in
Figure 115. Under this alternative, it would be
necessary t o acquire the same right-of-way required
under the second improvement alternative. This
alternative could also be expected t o eliminate all
the remaining traffic congestion along this segment
of N. Teutonia Avenue.
The impacts of each of the four alternatives considered for the improvement of N. Teutonia
Avenue are set forth in Table 246. The impacts
of a "do nothing" alternative, under which the
physical dimensions of the roadway surface would
remain essentially unchanged, are also provided in
Table 246. Under the "do nothing" alternative,
only summer and winter maintenance work would
be accomplished along N. Teutonia Avenue between
W. Capitol Drive and W. Villard Avenue between
1980 and the year 2000. Under this alternative and
the parking prohibition alternative, two major
resurfacings would be accomplished along this
segment of N. Teutonia Avenue. Also, under each
of the alternative plans, any traffic management
actions previously recommended for the arterial
segment under the short-range plan for the north-

west side study area which would not be precluded
by physical roadway dimensions are assumed t o
have been implemented. The cost of the improvements to the intersection of N. Teutonia Avenue
and W. Cornell Street which were recommended
for implementation under the short-range plan was
accounted for in the discussion of the segment of
N. 27th Street and W. Cornell Street from the
East-West Freeway to N. Teutonia Avenue. No
other actions were recommended for this segment
of N. Teutonia Avenue under the short-range plan
for the northwest side study area. It should be
pointed out that implementation of the "do nothing" alternative would not serve to abate future
traffic congestion along the segment of N. Teutonia Avenue between W. Capitol Drive and W. Villard Avenue.
The costs shown in Table 246 are expressed in
1980 dollars and include estimates of the construction costs, including utility and storm sewer
relocation costs; the real estate acquisition, relocation, and demolition costs; and the maintenance
costs associated with the operation of each alternative over the plan design period. Also indicated in
Table 246 is the number of properties which may
need t o be acquired under each of the alternatives.

Table 246
COST AND DISRUPTION IMPACTS OF ALTERNATIVE IMPROVEMENT PLANS FOR
N. TEUTONIA AVENUE FROM W. CAPITOL DRIVE (STH 190) TOW. VILLARD AVENUE

Impact
Cost (in 1980 do~lars)~
Construction. . . . . . . . . . . . .
Real Estate Acquisition,
Relocation, and Demolition . . .
Maintenance . . . . . . . . . . . . .
Total
Disruption
Residential Units Taken
Commercial Units Taken
Industrial Units Taken .
Transportation-Related
Units Taken. . . . . . .

"Do Nothing"
Alternative

Alternative 1
(on-street parking
prohibition)

Alternative 2
(on-street parking
prohibition in
addition to
intersection
widening)

Alternative 3
(wideningto
minimum urban
cross-section)

Alternative 4
(widening to
desirable urban
cross-section)

$ 989,000

$ 992,000

$1,108,000

$1,514,000

$2,971,000

--

--

535,000

535,000

27,000
540,000

544,000
618,000

544,000
773,000

$1,524,000

$1,527,000

$1,675,000

$2,676,000

$4,288,000

......
......

---

----

----

4

......

--

--

--

1

......

-

---

4

---

1

a ~ ~ n s t r u c t i ocosts
n
for each alternative include estimates of the roadway construction, utility and storm sewer relocation, and engineering
costs. New roadway construction projects were assumed t o have a useful life of 25 years. In order to facilitate economic comparisons between
the new roadway construction projects and the "do nothing" alternative, under the "do nothing"a1ternative two roadway resurfacings were
assumed to be required during the 20-year plan design period. The first of these resurfacings was assumed t o have a useful life of 15 years, and
the second a useful life of 10 years. Thus, the total effective useful life of resurfacing under the "do nothing"a1ternative would be 25 years,
equivalent to the useful life of a new roadway construction project. Right-of-way acquisition costs for each alternative include estimates of the
value of the required real property, the cost of relocation, the cost of demolition, i f any, and the attendant administrative costs. Maintenance
cost estimates include estimates of the costs of winter maintenance over the 20-year plan period based on the number and length of pavement
lanes, as well as general maintenance costs, also based on the number and length of roadway lanes except that no general maintenance costs
were assumed to be incurred in the first eight years following the construction of a new Portland cement concrete pavement, and in the first
years following the construction of a new bituminous pavement.
Source: City of Milwaukee and SEWRPC.

As shown in Table 246, of the alternatives proposed for the improvement of this segment of
N. Teutonia Avenue, Alternative 4, which proposes
widening the segment of N. Teutonia Avenue
between W. Capitol Drive and W. Villard Avenue to
provide for a continuous desirable urban crosssection with dual 34-foot-wide roadways and
a four-foot-wide median, would have the highest
capital and maintenance costs, $4,288,000; while
the third widening alternative, which proposes
widening segments of N. Teutonia Avenue from
W. Capitol Drive to W. Villard Avenue in order to
provide for a continuous minimum urban crosssection with a 56-foot-wide pavement curb-to-curb,
would have the second highest capital and maintenance costs, $2,676,000. The capital and maintenance costs of the second improvement alternative,
under which all remaining on-street parking would
be prohibited along the segment and the intersection of N. Teutonia Avenue and W. Cornell Street

would be widened, were estimated at $1,675,000,
while the capital costs of the first improvement
alternative, which provided for only the prohibition of all remaining on-street parking along this
segment, were estimated at $1,527,000. The capital
and maintenance costs of a "do nothing" alternative for this segment were estimated at $1,524,000,
the additional cost of the parking prohibition alternative representing the cost of the necessary regulatory signing. As also shown in Table 246, both the
third and fourth improvement alternatives would
require the taking of four residential structures and
one transportation-related structure. It would not
be necessary t o acquire any structures under either
of the other alternatives.
There would be no significant difference in environmental impacts in terms of air quality and noise
levels among the improvement alternatives considered; however, the difference in environmental

impacts between the widening alternatives and the
"do nothing" alternative may be expected to be
significant. Under the "do nothing" alternative,
reduced travel speeds and congestion-induced
stop-and-go driving would result in increased air
pollutant emissions.
Based upon consideration of the additional capacity
afforded and congestion abated by each alternative, and the costs and environmental impacts of
the alternatives, it is recommended that the second
improvement alternative be implemented-that is,
the prohibition of all remaining on-street parking
along N. Teutonia Avenue to provide for two continuous through traffic lanes during both the
morning and the evening peak periods in the direction of peak traffic flow, in addition t o the channelization of the intersection of N. Teutonia Avenue
and N. Cornell Street within a 90-foot-wide rightof-way . This alternative, while including the use
of 10-foot-wide travel lanes, is recommended principally because its implementation could be
expected to abate the congestion along this segment of N. Teutonia Avenue at the least cost and
with the least disruption, and because the provision
of on-street parking is not considered essential
along this segment of N. Teutonia Avenue.
W. Hopkins Street between W. Villard Avenue and
N. 27th Street: In the plan design year, congestion
may be expected to remain in the northwestsoutheast travel corridor along W. Hopkins Street
between W. Villard Avenue and N. 27th Street.
With the exception of a short segment between its
intersections with W. Congress Street and N. 31st
Street, W. Hopkins Street provides a continuous
northwest-southwest roadway through northeastern Milwaukee County from N. Sherman Boulevard
to W. Center Street. Between W. Congress Street
and N. 31st Street, W. Hopkins Street is discontinuous, and vehicles desiring to continue on W. Hopkins Street between these two points must utilize
segments of N. 35th Street, N. 34th Street, W. Capitol Drive, and N. 31st Street. Vehicles continuing
on W. Hopkins Street between W. Congress Street
and N. 31st Street have the option of utilizing
N. 35th Street or N. 34th Street between W. Hope
Street and W. Capitol Drive. To resolve the traffic
congestion which may be expected to remain in
the design year along W. Hopkins Street, consideration was given t o improving segments of W. Hopkins Street, as well as segments of N. 35th Street,
N. 34th Street, and N. 31st Street. An increase in
the number of moving traffic lanes provided on

one or more of these arterials may be expected t o
abate the congestion remaining in this portion of
Milwaukee County.

W, Hopkins Street, as well as the other arterial
segments which provide the routing of W. Hopkins
Street between W. Villard Avenue and N. 27th
Street, has been improved t o a minimum urban
cross-section, adequate t o provide for one through
lane and one parking lane in each direction of
traffic flow. From W. Villard Avenue to W. Congress Street, W. Hopkins Street has a pavement
width of 48 feet curb-to-curb within a 66-footwide right-of-way; from W. Congress Street to
W. Hope Avenue, N. 35th Street has a pavement
width of 60 feet curb-to-curb within a 100-footwide right-of-way; and from W. Hope Avenue t o
W. Capitol Drive, N. 35th Street has a 56-footwide pavement curb-to-curb within a 100-footwide right-of-way. The segment of N. 34th Street
from W. Hopkins Street to W. Capitol Drive has
a 56-foot-wide pavement curb-tocurb within a
90-foot-wide right-of-way. As discussed in a previous section, the segment of W. Capitol Drive
between N. 35th Street and N. 31st Street has been
improved t o a desirable urban cross-section with
dual 34-foot-wide roadways separated by a 22-footwide median; additional lanes are provided on
W. Capitol Drive between these points t o accommodate traffic flow from N. 35th Street, W. Roosevelt Drive, and W. Hopkins Street. From W. Capitol
Drive to N. 27th Street, the segment of N. 31st
Street has a 56-foot-wide roadway within a 90-footwide right-of-way, and W. Hopkins Street has
a pavement width of 50 feet curb-to-curb within
a 66-foot-wide right-of-way. The Milwaukee Road
railway tracks cross over the segment of W. Capitol
Drive on a structure located between N. 34th
Street and N. 31st Street; and N. 35th Street
crosses over Lincoln Creek on a structure located
at W. Congress Boulevard. Land uses along this
segment are principally industrial. On-street parking is currently permitted during peak periods
along this arterial except on the segment of
N. 35th Street between W. Hope Avenue and
W. Capitol Drive, where on-stre& parking is prohibited during the morning peak period in the
southbound direction, as well as on the segment
of W. Capitol Drive between N. 35th Street and
N. 31st Street, where on-street parking is prohibited during both peak periods in the direction
of peak traffic flow.
The remaining traffic congestion along this northwest-southeast travel corridor could be alleviated
by the provision of additional travel lanes on the

arterial segments which make up the routing of
W. Hopkins Street through this area. Since there
is intensive industrial and residential use adjacent
to these arterial segments, any further widening of
these segments would result in extensive disruption
and would require the taking of much industrial
land, many industrial structures, and several residential and commercial structures. Specifically, the
analysis indicated that the widening of the arterials
which comprise the routing of W. Hopkins Street
from W. Villard Avenue to N. 27th Street, to create
a continuous desirable urban cross-section with
dual 36-foot-wide roadways separated by a 24-footwide median within a 120-foot-wide right-of-way,
would require the acquisition of 45 residential
structures, five industrial structures, and four commercial structures, and the construction of a new
bridge across Lincoln Creek. Such widening would
also require the acquisition of a wide strip of land
along N. 31st Street and W. Hopkins Street between
W. Capitol Drive and N. 27th Street which is currently owned by the A. 0. Smith Corporation and
used for oTf-street parking. The provision of adequate off-street parking in this area for employees
of the A. 0. Smith Corporation has been, and is
currently, a recognized problem. In an effort to
provide adequate off-street parking for its employees, the Corporation has been attempting over
the past seireral years to acquire additional lands
east of W. Hopkins Street to be utilized for offstreet parking lots. The taking of a wide strip of
land from these parking lots would serve to defeat
the efforts of the A. 0. Smith Corporation, and
would exacerbate the parking problem in this
area. For these reasons, improvement alternatives
which would provide for the physical widening of
the arterial segments which comprise the W. Hopkins Street corridor were considered to be fmprac-.
tical. The prohibition of on-street parking along
these arterial segments was considered to be the
only practical alternative to the provision of additional roadway capacity within this northwestsoutheast corridor.
On-street parking is currently used regularly along
the segment of W. Hopkins Street between W. Villard Avenue and W. Congress Street, as well as
along the segment of N. 31st Street and W. Hopkins Street between W. Capitol Drive and N. 27th
Street. On-street parking is used with less regularity
along the segment of N. 35th Street between
W. Congress Street and W. Capitol Drive and the
segments of W. Hopkins Street and N. 34th Street
between W. Hope Avenue and W. Capitol Drive.
Because adequate off-street parking is provided

along the segment of W. Hopkins Street between
W. Villard Avenue and W. Congress Street, both in
parking lots and in private garages and along intersecting streets, the prohibition of on-street parking
in order to provide for two lanes of traffic in the
direction of peak traffic flow during both the morning and evening peak periods is considered an implementable alternative for alleviating the remaining
traffic congestion along this segment. The prohibition of on-street parking in order to provide for
two lanes of through traffic in the direction of
peak traffic flow during both the morning and
evening peak periods was also considered implementable along the segment of N. 35th Street
between W. Congress Street and W. Capitol Drive
and along the segments of W. Hopkins Street and
N. 34th Street between W. Hope Avenue and
W. Capitol Drive. Because on-street parking is used
regularly along the segment of N. 31st Street and
W. Hopkins Street between W. Capitol Drive and
N. 27th Street by employees of the A. 0. Smith
Corporation, the prohibition of on-street parking
along this segment during the peak periods is likely
to cause some inconvenience. However, because
off-street parking lots are located adjacent t o this
segment of W. Hopkins Street, and because the
A. 0. Smith Corporation has long-term plans to
provide additional off-street parking, it should be
possible to prohibit on-street parking along the
segments of N. 31st Street and W. Hopkins Street
between W. Capitol Drive and N. 27th Street
during both the morning and evening peak periods
to provide for two lanes of traffic in the direction of peak traffic flow. Such on-street parking
prohibition may be expected to abate all of the
remaining traffic congestion along this northwestsoutheast corridor.
The impacts of the parking prohibition alternative
considered for the arterial segments which comprise the routing of W. Hopkins Street through this
area are set forth in Table 247. The impacts of
a "do nothing" alternative along this arterial
routing, under which the physical dimensions of
the roadway surface and the existing parking
regulations would remain essentially unchanged,
are also provided in Table 247. Under the "do
nothing" alternative for these arterial segments,
only summer and winter maintenance work and
two major resurfacings would be accomplished as
necessary between 1980 and 2000. Also, any
traffic management actions previously recommended for these arterial segments under the
short-range plan for the northwest side study area
which would not be precluded by physical road-

Table 247
COST AND DISRUPTION IMPACTS OF ALTERNATIVE IMPROVEMENT PLANS
FOR W. HOPKlNS STREET FROM W. VlLLARD AVENUE TO N. 27TH STREET
"Do Nothing"
Alternative

Impact
Cost (in 1980 dollars)a
Construction . . . . . . . . . .
Real Estate Acquisition,
Relocation, and Demolition.
Maintenance . . . . . . . . . .

......

......
......

Total
Disruption
Residential Units Taken.
Commercial Units Taken

.........
.........

$1.541.000

-861,000

On-Street Parking
Prohibition Alternative

$1,544,000

-861.000

$2,402,000

$2,405,000

---

---

a~onstructioncosts for each alternative include estimates o f the roadway resurfacing costs. Under both alternatives, two roadway resurfacings
were assumed to be required during the 20year plan design period. The first o f these resurfacings was assumed t o have a useful life of 15 years,
and the second a useful life of 10 years. Right-of-way acquisition costs for each alternative include estimates of the value of the required real
property, the cost of relocation, the cost of demolition, if any, and the attendant administrative costs. Maintenance cost estimates include
estimates o f the costs o f winter maintenance over the 20-year plan period based on the number and length o f pavement lanes, as well as
general maintenance costs, also based on the number and length of roadway lanes except that no general maintenance costs were assumed t o
be incurred in the first eight years following the construction of a new Portland cement concrete pavement, and in the first four years following the construction o f a new bituminous pavement.
Source: City of Milwaukee and SEWRPC.

way dimensions are assumed to have been implemented. In the case of these arterial segments, at
the intersection of N. 35th Street with W. Capitol
Drive it was recommended that the existing traffic
signal be retimed, that an additional signal phase
and a new traffic controller be added, and that an
existing single left-turn lane be lengthened; and at
the intersection of W. Capitol Drive with N. 31st
Street it was recommended that the existing traffic
signal be retimed and that an existing left-turn lane
be lengthened. The capital cost of these improvements, $44,000, was added to the capital and maintenance cost of both the "do nothing" and parking
prohibition alternatives considered for the arterial
segments which comprise the routing of W. Hopkins Street through this area. It was determined
that these actions, while effective in abating the
short-range traffic congestion problems which were
identified for the segment along W. Capitol Drive,
would not be effective in abating the long-range
traffic congestion problems along this W. Hopkins
Street travel corridor.
The costs shown in Table 247 are expressed in
1980 dollars and include estimates of the construction costs, including utility relocation costs; the
real estate acquisition, relocation, or demolition
costs; and the maintenance costs associated with

the operation of each of these alternatives over the
plan design period. Also indicated in Table 247 is
any urban disruption which may be expected to be
associated with each of the alternatives.
As shown in Table 247, the parking prohibition
alternative would have capital and maintenance
costs of about $2,405,000, while the "do nothing" alternative would have capital and maintenance costs of about $2,402,000, the difference
in these costs representing the capital c ~ s of
t the
signing necessary to regulate on-street parking.
Neither of these alternatives would involve any
urban disruption.
The difference in environmental impacts between
the parking prohibition alternative and the
"do nothing" alternative for these segments of
W. Hopkins Street would be significant. Under the
"do nothing" alternative, reduced travel speeds
and congestion-related stop-andgo driving would
result in increased air pollutant emissions along
these segments.
Based on
congestion
costs and
native, it

the additional capacity afforded and
abated by each alternative, and the
environmental impacts of each alteris recommended that the alternative

be implemented which provides for the prohibition of all on-street parking in the direction of
peak traffic flow during both peak periods where it
currently exists along the arterial segments which
comprise the routing of W. Hopkins Street between
W. Villard Avenue and N. 27th Street in order to
provide for two continuous through traffic lanes
in each direction of traffic flow. Such prohibition
would mean that vehicles accessing residential and
commercial, as well as industrial, land uses along
these arterial segments would have to seek parking
space on nearby intersecting streets or use offstreet parking space in the area. The current and
planned availability of such parking makes this
recommendation implementable. This action is also
recommended because it involves little capital or
maintenance costs.

With the exception of a two-mile-long gap in
central Milwaukee County, N. 124th Street is
a continuous 12-mile-long arterial roadway which
extends from W. Silver Spring Drive within the
study area t o W. Grange Avenue, an arterial street
located about six miles south of the southern
boundary of the study area. The two-mile gap is
located between W. Greenfield Avenue (STH 59),
which is located about one mile south of the
southern boundary of the study area, and W. Watertown Plank Road in the study area. Within this
two-mile gap, there are portions of N. 124th Street
which function as nonarterial roadways between
W. Greenfield Avenue and W. Crest Road, and
between W. Watertown Plank Road and W. Knoll
Road. The adopted long-range transportation
system plan for the Southeastern Wisconsin Region
proposed construction of a new roadway within
N. Masfair Road (STH 1001 from the East-West
the N. 124th Street corridor which would close
this gap in N. 124th Street in order that it would
)
and N. 124th Street from W. Greenfield Avenue
function as a continuous arterial running along the
(STH 59) to W. Silver Spring Drive: Traffic congesMilwaukee/Waukesha County line.
tion is expected to remain in the western edge of
the Milwaukee County portion of the study area
N. 124th Street consists of two roadways between
along N. Mayfair Road (STH 100) and N. 124th
its intersection with W. Knoll Road, about threeStreet even after implementation of all recomtenths of a mile south of W. Watertown Plank
Road, and its intersection with W. Watertown
mended transportation systems management meaPlank Road. These two roadways are located on
sures. In order to abate this remaining congestion
either side of the Waukesha/Milwaukee County
and to provide a more adequate spacing of arterial
line. The two roadways are at different elevations,
streets to serve existing and planned land use
development in this portion of the study area,
the grades differing by as much as about 20 feet.
consideration was given to improving two arteBoth of these roadways presently function as nonrial streets through the area-N. Mayfair Road
arterial streets, and both carry two-way traffic t o
(STH 100) from the East-West Freeway (IH 94)
serve abutting residential land uses. Each roadway
to 51;. Capitol Drive (STH 190), and N. 124th
consists of a rural cross-section with a pavement
Street from W. Greenfield Avenue to W. Silver
width of 24 feet, adequate to provide for one
Spring Drive.
through traffic lane in each direction of traffic
flow. The rights-of-way of these two roadways
From the East-West Freeway t o W. Capitol Drive,
abut, the combined right-of-way width ranging
N. Mayfair Road consists of a desirable urban
from 95 to 110 feet. Except at its intersection
cross-section with dual 36-foot-wide roadways
with W. North Avenue, which is channelized t o
divided by a 24-foot-wide median, adequate to
provide for dual 26-foot-wide urban roadways
provide for two through traffic lanes and a parkcurb-tocurb with an 18-foot-wide grass median,
ing lane in each direction of traffic flow. This
N. 124th Street from W. Watertown Plank Road t o
segment of N. Mayfair Road crosses over the tracks
W. Burleigh Street consists of a rural cross-section
of the Chicago & North Western Transportation
with a pavement width of 24 feet curb-tocurb,
Company on a structure located at its intersection
adequate t o provide for one through traffic lane
with W. Blue Mound Road (STH 18); and crosses
in each direction of traffic flow. The right-ofover the tracks of the Milwaukee Road Railroad
way width along this segment ranges from 93 t o
and passes under the Zoo Freeway (USH 45) on
120 feet. Between W. Burleigh Street and W. Lisbon
structures located between W. Watertown Plank
Avenue, N. 124th Street consists of a desirable
Road and W. North Avenue. On-street parking is
urban cross-section with dual 36-foot-wide urban
currently prohibited during both peak periods in
roadways and a 24-foot-wide grass median, adethe direction of peak traffic flow along the entire
quate t o provide for two through traffic lanes and
length of this segment of N. Mayfair Road.
a parking lane in each direction. On-street park-

ing is currently permitted along this segment of
N. 124th Street. The rightaf-way along this segment of N. 124th Street ranges from 120 to
132 feet wide. Between W. Lisbon Avenue and
W. Silver Spring Drive, N. 124th Street consists
of a rural cross-section with a pavement width of
20 feet, barely adequate t o provide for one through
traffic lane in each direction of traffic flow. The
right-of-way width along this segment is 110 feet
between W. Lisbon Avenue and W. Hampton
Avenue, 8 3 feet between W. Hampton Avenue and
W. Villard Avenue, 66 feet between W. Villard
Avenue and the Menomonee River, and 93 feet
between the Menomonee River and W. Silver Spring
Drive. N. 124th Street terminates at its intersection
with W. Silver Spring Drive. Outside the northwest
side study area, N. 124th Street extends as a nonarterial roadway about four-tenths of a mile north
of W. Greenfield Avenue t o W. Zinke Street. This
segment of N. 124th Street has a rural cross-section
with a 24-foot-wide pavement from W. Greenfield
Avenue t o W. Robinwood Street, and a mediandivided rural cross-section with dual 18-foot-wide
roadways from W. Robinwood Street t o W. Zinke
Street. This segment of N. 124th Street north of
W. Greenfield Avenue is of adequate pavement
width t o provide for one through traffic lane in
each direction of traffic flow. N. 124th Street
crosses over the Menomonee River on a structure
between W. Villard Avenue and W. Custer Street.
This structure provides a 20-foot-wide pavement.
Although the remaining traffic congestion along
this north-south corridor through western Milwaukee County could be alleviated by the provision of additional travel lanes on either N. Mayfair
Road or N. 124th Street, improvement and expansion alternatives were considered only for N. 124th
Street because on-street parking is currently prohibited during peak periods along N. Mayfair Road.
Further widening of N. Mayfair Road to provide
for four through traffic lanes in each direction was
considered t o be impractical, as such widening
would make pedestrian crossing difficult.
In the consideration of improvement and expansion
alternatives for N. 124th Street through western
Milwaukee County, the arterial was divided into
four study segments. The first segment extends
from W. Greenfield Avenue to W. Watertown Plank
Road or, within the study area, from the East-West
Freeway t o W. Watertown Plank Road; the second
segment extends from W. Watertown Plank Road
to W. North Avenue; the third segment extends
from W. North Avenue to W. Hampton Avenue;

and the fourth segment extends from W. Hampton
Avenue t o W. Silver Spring Drive. One alternative,
the improvement and expansion of the roadway
segment t o a minimum urban cross-section, was
developed for the first segment; two improvement
alternatives, the improvement of N. 124th Street
to a minimum urban cross-section and to a desirable urban cross-section, were considered for the
second and third segments; and one improvement
alternative, the improvement of N. 124th Street to
a minimum urban cross-section, was developed for
the fourth segment. Different cross-sections were
considered for each of these four segments of
N. 124th Street because of the differences in the
abutting land uses and in the traffic demand on
each segment.
The one alternative considered for the first segment of N. 124th Street called for the provision
of a new arterial roadway between W. Greenfield
Avenue and W. Watertown Plank Road, or, within
the study area, between the East-West Freeway and
W. Watertown Plank Road. Such expansion could
be expected t o help abate the forecast traffic congestion along N. Mayfair Road and along N. 124th
Street. In addition, it would create a continuous
arterial facility through western Milwaukee County
and would thereby provide a more adequate
arterial spacing and more desirable framework for
existing and planned urban development within
this section of Milwaukee County. This extension
of N. 124th Street could also be expected to
reduce traffic volumes through the central business
district of the Village of Elm Grove, lying immediately west of the study area on W. Watertown
Plank Road and S. Elm Grove Road, by about
1,600 vehicles, or by about 20 percent, on an average weekday, thereby abating another traffic flow
problem in the Region.
Under this alternative, the westernmost roadway
on N. 124th Street between W. Watertown Plank
Road and W. Knoll Road would be converted from
a 24-foot-wide rural roadway to a 48-foot-wide
urban roadway with curb and gutter, adequate to
provide for two through traffic lanes in each
direction of traffic flow with parking prohibited.
Between these limits, this improvement would be
set within a 66-foot-wide right-of-way. To accomplish this widening, some reconstruction would be
necessary in the area of the maximum difference
in elevation of the eastern and western roadways in
order t o obtain six feet of additional right-of-way
from the eastern roadway. Between W. Knoll Road
and W. Blue Mound Road, it would be necessary t o
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acquire a new 80-foot-wide right-of-way from lands
owned by United Parcel Service to accommodate
the new roadway. This right-of-way would abut the
western edge of the Wisconsin Electric Power
Company (WEPCo) right-of-way to a point about
600 feet north of its intersection with W. Blue
Mound Road, at which point the roadway would
veer southwesterly to utilize the existing driveway
to the United Parcel Service facility. This driveway,
which currently has a 30-foot-wide pavement,
would be reconstructed and widened to accommodate the new roadway. The location of the new
roadway along this alignment would require the
relocation of eight lighting standards, and could
also require the relocation of several telephone
poles and lines. The intersection of W. Blue Mound
Road with the driveway to the United Parcel
Service facility is already signalized, and this signalization could be utilized for the reconstructed
intersection. Under this alternative, it would be
necessary to provide a new structure immediately
south of W. Knoll Road adequate to carry the
proposed 48-foot-wide arterial roadway as well
as pedestrian ways over the tracks of the Milwaukee Road.
South of W. Blue Mound Road, the roadway would
cross over Underwood Creek on the existing structure, which would require reconstruction to accommodate the proposed 48-foot-wide cross-section.
South of this structure, the new roadway would
follow a curved alignment along the east side of
the channel which carries Underwood Creek
through Underwood Creek Parkway between
W. Blue Mound Road and the East-West Freeway,
taking advantage of a 70-foot-wide right-of-way
which has been reserved within this area.-jmmediately south of its intersection with the East-West
Freeway, the new roadway would merge with the
existing segment of Underwood Creek Parkway,
and would be carried on Underwood Creek Parkway for a distance of about onequarter mile south
of the East-West Freeway. Underwood Creek Parkway would be widened on its existing right-of-way
along this segment from a 30-foot-wide rural pavement to a 48-foot-wide urban pavement. This
48-foot-wide pavement can be accommodated
under the existing structure which carries the EastWest Freeway over Underwood Creek Parkway
through the construction of a retaining wall on the
east side of this structure. At the point south of
the East-West Freeway where Underwood Creek
Parkway curves southeasterly, the new roadway
would veer to the southwest and be carried on
a new structure over Underwood Creek to an existing segment of N. 124th Street at W. Zinke Street.

Between W. Zinke Street and W. Robinwood
Street, the existing dual 18-foot-wide pavements
would be widened to dual 24-foot-wide pavements
with curb and gutter and a 20-foot-wide median.
Between W. Robinwood Street and W. Greenfield
Avenue, the roadway would be converted from
a 24-foot-wide rural cross-sectiog to a 48-foot-wide
urban cross-section with curb and gutter and sidewalks. The alignment of this southerly segment of
N. 124th Street is shown on Map 231.

Map 231

ALIGNMENT OF PROPOSED N. 124TH STREET
BETWEEN W. GREENFIELD AVENUE (STH 59)
AND W. WATERTOWN PLANK ROAD
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This map shows the proposed alignment of a new roadway which
would be situated along N. 124th Street extended between W. Greanfield Avenue and W. Watertown Plank Road. Completion of this
regment of N. 124th Street would help to abate traffic congestion
in the northaouth travel corridor in the western portion of the
study area.

Source: SEWRPC.

to W. North Avenue to a minimum urban crosssection with a 48-foot-wide pavement curb-to-curb
within the existing 93- to 110-foot-wide right-ofway, adequate to provide for two through traffic
lanes in each direction of traffic flow with
on-street parking prohibited. Under this alternative, the existing channelization at the intersection
of N. 124th Street and W. North Avenue would be
retained. A typical cross-section for this alternative
is shown in Figure 117. Because of the width of
right-of-way available along this segment, rightturn and left-turn lanes could be provided as necessary, and the intersection of N. 124th Street with
W. Watertown Plank Road could be widened.
Under this alternative, it would be necessary to
prohibit on-street parking during both the morning
and evening peak periods in the direction of peak
traffic flow. Such prohibition should be implementable because of the availability of off-street
parking in private garages. This alternative could
also be expected to help abate the traffic congestion along the north-south corridor within this
section of Milwaukee County.

Because of the provision under this alternative
of an 80-foot-wide right-of-way along portions of
N. 124th Street, left- and/or right-turn lanes could
be provided as necessary at the intersections of
N. 124th Street with W. Watertown Plank Road,
W. Blue Mound Road, and W. Greenfield Avenue.
A typical cross-section for this alternative is shown
in Figure 116. Under this alternative, on-street
parking would be prohibited during the morning
and evening peak periods in the direction of peak
traffic flow in order to provide for two through
traffic lanes in the direction of peak traffic flow.
This alternative could be expected to alleviate the
remaining traffic congestion along the north-south
travel corridor through this section of Milwaukee
County, and, importantly, to provide arterial street
and highway system continuity and a more adequate arterial spacing to serve existing and planned
land use development in this area.
It was not considered practical to provide a desirable urban cross-section for N. 124th Street from
W. Greenfield Avenue to W. Watertown Plank
Road, with dual 36-foot-wide roadways separated
by a 24-foot-wide median-adequate to provide for
two through lanes of traffic plus a parking lane in
each direction of traffic flow along this corridor.
On-street parking would not be required along this
segment of N. 124th Street because of the characteristics of residential land use adjacent to the
segment and the availability of alternative offstreet parking in private garages. Also, the design
of an alternative roadway alignment along this
southern segment of N. 124th Street was intended
to result in the least disruption possible along
Underwood Creek Parkway.

The second alternative considered for the improvement of the second segment of N. 124th Street
called for widening N. 124th Street along this
segment to a desirable urban cross-section with
dual 36-foot-wide roadways divided by a four-footwide median on a 100-foot-wide right-of-way.
Under this alternative, the channelized roadway at
the intersection of N. 124th Street and W. North
Avenue would be reconstructed to provide for
dual 36-foot-wide roadways. This roadway crosssection would be adequate to provide for two
through traffic lanes and one parking lane in each
direction of traffic flow. A typical cross-section for
this alternative is shown in Figure 117. For that
segment under this alternative which would require
an additional seven feet of right-of-way, or from

The first alternative considered for the second
segment of N. 124th Street called for widening
N. 124th Street from W. Watertown Plank Road

Figure 116
TYPICAL CROSS-SECTION OF IMPROVEMENT AND EXPANSION
ALTERNATIVE FOR N. 124TH STREET BETWEEN W. GREENFIELD
AVENUE (STH 59) AND W. WATERTOWN PLANK ROAD
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Wauwatosa, poor drainage along this segment of
N. 124th Street makes the installation of curbs,
gutters, and storm sewers desirable.

W. Walnut Street to W. Woodland Street, the location for the additional right-of-way which would
result in the least cost and disruption was determined to be centered on the existing roadway. The
provision of a median under this alternative would
allow for separation of opposing traffic flows,
thereby increasing travel safety along this segment
of N. 124th Street. Also under this alternative,
turn-lane channelization could be provided at the
intersection of N. 124th Street with W. Watertown
Plank Road.

The two alternatives proposed for the improvement of the third segment of N. 124th Street
would involve the improvement of those portions
of this segment which have not already been
improved t o a desirable urban cross-section,
or those segments of N. 124th Street between
W. North Avenue and W. Burleigh Street and
between W. Lisbon Avenue and W. Hampton
Avenue. The first alternative called for widening
these parts of the third segment to minimum urban
cross-sections with a 48-foot-wide pavement, curb
and gutter, and sidewalks, adequate t o provide
for one through traffic lane and one parking lane
or two through traffic lanes in each direction of
traffic flow. This improvement could be accommodated within the existing 83- t o 110-foot-wide
right-of-way. A typical cross-section for this alternative is shown in Figure 118. Under this alterna-

An important factor in the consideration of alternative improvements for this segment of N. 124th
Street is the historic opposition by the Village of
Elm Grove, which borders this segment on the
west, to the installation of an urban roadway
cross-section with curbs and gutters along this
segment. The position of the Village has been that
the improvement of this segment of N. 124th
Street would destroy the desired rural appearance
of the area. However, according to the City of
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tive, on-street parking would be prohibited during
both the morning and evening peak periods in the
direction of peak traffic flow. Major intersections
which are not already widened along this segment
of N. 124th Street, or, specifically, the intersections of N. 124th Street with W. Center Street,
W. Hampton Avenue, and W. Silver Spring Drive,
could be channelized. The prohibition of on-street
parking from W. North Avenue to W. Burleigh
Street and from W. Lisbon Avenue to W. Hampton
Avenue during peak periods in the direction of
peak flow should be implementable because of the
availability of off-street parking in private garages
and in off-street parking lots. This alternative, in
conjunction with the improvement and expansion
alternatives proposed for the first and second segments of N. 124th Street, could be expected t o
alleviate the remaining traffic congestion along this
north-south travel corridor through western Milwaukee County.
The second alternative proposed for the third
segment of N. 124th Street called for widening to
a desirable urban cross-section from W. North
Avenue to W. Burleigh Street and from W. Lisbon

Avenue to W. Hampton Avenue. The desirable
urban cross-sections would consist of dual 32-footwide roadways with a 22-foot-wide median on
a 110-foot-wide right-of-way, adequate to provide
for two through traffic lanes and a parking lane in
each direction, or three through traffic lanes with
parking prohibited. A typical cross-section for this
alternative is shown in Figure 118. Under this alternative, on-street parking would be prohibited along
the entire length of this segment of N. 124th Street
during the morning and evening peak periods in the
direction of peak traffic flow in order to provide
for three through traffic lanes in each direction
during peak periods. Under this alternative, it
would be necessary to acquire 17 feet of additional right+f-way between W. Arbor Street and
W. Center Street. The location for this new rightof-way which would result in the least cost and
disruption was determined to be centered on the
existing centerline of N. 124th Street. The provision of a median under this alternative would
allow for the separation of opposing traffic flows,
thereby increasing travel safety along this section
of N. 124th Street, and would also allow for the
provision of left-turn lanes as necessary along this

Figure 119
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segment. This alternative may be expected t o eliminate much of the traffic congestion along this
north-south corridor.
The single alternative considered for the fourth
segment of N. 124th Street called for widening
the existing 20-foot-wide rural roadway between
W. Hampton Avenue and W. Silver Spring Drive t o
a minimum urban cross-section with a 48-foot-wide
pavement curb-to-curb, adequate to provide for
one through traffic lane and one parking lane,
or two through traffic lanes, in each direction
of traffic flow with peak-period parking prohibited. Under this alternative, the intersections
of N. 124th Street with W. Hampton Avenue and
W. Silver Spring Drive could be channelized within
the existing 83- to 93-foot-wide right-of-way. For
about one-tenth of one mile between W. Villard
Avenue and the Menomonee River, the 48-footwide roadway would be contained within a 66-footwide right-of-way. A new structure, adequate to
provide for four through traffic lanes plus pedestrian ways, would also be required under this
alternative to carry N. 124th Street over the
Menomonee River. A typical cross-section for this
alternative is shown in Figure 119. Under this
alternative, it would be necessary t o prohibit onstreet parking during both the morning and evening
peak periods in the direction of peak traffic flow.
Such prohibition along this segment should be
implementable because of the availability of
off-street parking in parking lots in the area. This
alternative may also be expected t o alleviate the
traffic congestion along this north-south corridor.
An alternative which would provide for a desirable urban cross-section with dual 32-foot-wide
roadways and a 22-foot-wide median on a 110-foot-

wide right-of-way was not considered for this segment of N. 124th Street. On-street parking would
not be required along this segment of N. 124th
Street because of the availability of adequate offstreet parking along this segment. Also, because of
the restrictive right-of-way width along this segment, widening t o a 110-foot right-of-way would
require the taking of between two and seven commercial structures and between 1 2 and 1 8 industrial structures, depending on the location of the
new right-of-way.
The impacts of each of the alternatives considered
for the four segments of N. 124th Street between
W. Greenfield Avenue and W. Silver Spring Drive
are set forth in Table 248. The impacts of a "do
nothing" alternative for these segments, under
which the physical dimensions of the existing
roadway would remain essentially unchanged, are
also provided in Table 248. In each case under the
"do nothing" alternative, only summer and winter
maintenance work and two major resurfacings
would be accomplished along N. 124th Street
between 1980 and 2000. Under each of the alternative plans, any traffic management actions previously recommended for this segment of N. 124th
Street under the short-range plan for the northwest
side study area which would not be precluded by
physical roadway dimensions are assumed t o have
been implemented. In the case of N. 124th Street,
no recommendations were made under the shortrange plan. It should be pointed out'that the implementation of the "do nothing" alternative would
neither serve t o abate any remaining traffic congestion along this north-south corridor, nor provide
any additional arterial street and highway system
network continuity or more adequate street spacing
in this portion of Milwaukee County.

Table 248
COST AND DISRUPTION IMPACTS OF ALTERNATIVE IMPROVEMENT AND EXPANSION PLANS
FROM N. 124TH STREET FROM W. GREENFIELD AVENUE (STH 59) TOW. SILVER SPRING DRIVE
Segment 1-From
the East-West
Freeway t o
W. Watertown
Plank Road
(construction of
new 48-footwide roadway1

Impact

"DO Nothing"
Alternative

Alternative 1
(48-foot-wide
urban roadway)

Segment 4-From
W. Hampton Avenue t o
W. Silver Spring Drive

Segment 3-From
W. North Avenue t o
W . Hampton Avenue

Segment 2-From
W. Watertown Plank Road
t o W. North Avenue
Alternative 2
(dual 3 6 f o o t wide urban
roadways)

$1,825,000

" D o Nothing"
Alternative

Alternative 1
(48foot-wide
urban roadway1

Alternative 2
(dual 32-footwide urban
roadways1

"Do Nothing"
Alternative

$ 795,000

$2,798,000

$3,570,000

$161,000

25,000
1,443,000

127.000

Alternative 1
(48-foot-wide
urban roadway)

Cost (in 1980 dollarsla

Construction.

...........

Real Estate Acquisition,
Relocation, and Demolition
Maintenance . . . . . . . . .

..
...

Total
Disruption
Res~dentialUnits Taken
Commercial Units Taken

.....
.....

$2,376.000

$196,000

275.000
31 7,000

155,000

310.000

11,000
466,000

768.000

1,031,000

$2,968,000

$351.000

$1,684.000

$2,302.000

$1.563.000

$3,829,000

..
..

..

$1,374,000

..

..

..

..

..

..

..

..

..
..

..

..
..

$5,038,000

..

$1,127,000

..

$288,000

..

..

$1,381,000

..
..

a ~ ~ n s t r u c b ocosts
n
for each alternative include estimates o f the roadway construction, utility relocation, and engineering costs. New roadway construction projects were assumed t o have a useful life o f
2 5 Years. In order to facilitate economic comparsions between the new roadway construction projects and the "do nothing"alternat1ve. under the "do nothing"a1ternative two roadway resurfacings
were assumed t o be required during the 20-year plan design period. The first o f these resurfacings was assumed t o have a useful life o f 75 years, and the seconda useful life of 10 years. Thus, the total
effective useful life o f resurfaong under the "do nothing"a1ternatii.e would be 2 5 years, wuivalent to the useful life o f a new roadway construction project. Rlghtof-way acquisition costs for each alrernatlve include estimates o f the value o f the required real property, the cost o f relocation, the cost of demolition, i f any, and the attendant administrative costs. Maintenance costestimates include esrimates o f the costs o f winter maintenance over the 2Oyear plan period based on the number and length o f pavement lanes, as well as general maintenance costs, also basedon the number andlength o f
roadway lanes except that no general maintenance costs were assumed to be incurred in the first eight years following the construction o f a new Portland cement concrete Pavement, and in the first four
years following the construction o f a new bituminous pavement. Costs for segment 7 include only capital and maintenance costs incurred within the northwest side study area. Capital and malnrenance
costs for the expansion and improvement o f the southernmost segment o f N. 124th Street from W. Greenfield Avenue t o W. Watertown Plank Road would total about $4,820,000.
Source: City o f Wauwatosa and SEWRPC.

The costs shown in Table 248 are expressed in
1980 dollars and include estimates of the construction costs, including utility and relocation costs;
the right-of-way acquisition, relocation, and demolition costs; and the maintenance costs associated
with the operation of each alternative over the plan
design period. Also indicated in Table 248 are the
numbers of residential or commercial properties
which would be required to be taken under each of
the alternative improvements considered.
As shown in Table 248, the expansion alternative
proposed for the first segment of N. 124th Street
between W. Greenfield Avenue and W. Watertown
Plank Road, which calls for the construction of
a new arterial segment between W. Greenfield
Avenue and W. Watertown Plank Road, would have
capital and maintenance costs of about $2,968,000.
It is important t o note that the costs in Table 248
include only the cost incurred for those portions
of this new arterial which would be constructed
within the study area, or from the East-West
Freeway t o W. Watertown Plank Road. The capital
and maintenance costs necessary t o complete this
segment of roadway between W. Greenfield Avenue
and the East-West Freeway at a minimum urban
cross-section would approximate $1,852,000.

As also shown in Table 248, of the alternatives
proposed for the segment of N. 124th Street
between W. Watertown Plank Road and W. North
Avenue, the second widening alternative--the
widening of this segment of N. 124th Street to
a desirable urban cross-section-would have the
highest capital and maintenance costs, estimated
at $2,302,000. The widening of this segment of
N. 124th Street to a minimum urban cross-section
having a 48-foot-wide pavement curb-tocurb
would have capital and maintenance costs of about
$1,684,000; and the capital and maintenance costs
of the "do nothing" alternative for this segment
were estimated at $351,000. Neither of the alternatives considered for this segment of N. 124th
Street would require the acquisition of any residential units, although the second widening alternative
would involve the taking of a seven-foot-wide strip
of land along the residential development between
W. Walnut Street and W. Woodland Street.
As also shown in Table 248, of the alternatives
proposed for the third segment of N. 124th Streetfrom W. North Avenue to W. Hampton Avenuethe second widening alternative-the widening of
those segments of N. 124th Street which are not
currently improved to a desirable cross-section t o

a desirable urban cross-section-would have the
highest capital and maintenance costs, about
$5,038,000. The widening of those segments of
N. 124th Street which are not currently improved
to a desirable urban cross-section to a minimum
urban cross-section having a 48-foot-wide pavement curb-to-curb would have a capital and maintenance cost of about $3,829,000. The capital and
maintenance costs of a "do nothing" alternative
along this segment were estimated at $1,563,000.
Neither of the alternatives proposed for this segment would involve the taking of commercial or
residential units.
Finally, as shown in Table 248, the improvement
alternative proposed for the fourth segment of
N. 124th Street-from W. Hampton Avenue to
W. Silver Spring Drive--which called for the
improvement of this segment of N. 124th Street
to a minimum urban cross-section, would have
capital and maintenance costs of about $1,381,000.
The capital and maintenance costs of a "do nothing" alternative for this segment would be about
$288,000. This alternative would not require the
taking of any additional rightef-way or residential
or commercial structures.
There would be no significant difference in the
environmental impacts in terms of air quality and
noise levels between the two widening alternatives
considered for the second and third segments of
N. 124th Street. However, the difference in environmental impacts between the widening alternatives and the "do nothing" alternative for each of
these segments would be significant. Under the "do
nothing" alternative for each of these segments,
the unresolved congestion along this north-south
corridor of N. Mayfair Road and N. 124th Street
may be expected to result in increased stop-andgo
driving and interrupted traffic flow, and attendant
increased air pollutant emissions and noise levels.
Based upon consideration of the additional capacity
afforded and congestion abated by the expansion
alternative and the "do nothing" alternative for the
first segment, and the capital costs and environmental impacts of those alternatives, it is recommended that the alternative which provides for the
construction of a new continuous four-lane roadway between W. Greenfield Avenue and W. Watertown Plank Road be implemented for the first
segment of the N. 124th Street corridor-from
W. Greenfield Avenue to W. Watertown Plank
Road. The costs and impacts of such a new roadway would be justified by the benefits it would

offer--namely, the provision of additional arterial
street and highway system continuity, the provision of adequate arterial street spacing in this area
of Milwaukee County, and the alleviation of traffic
flow problems in this area. Such provision of a new
roadway is consistent with the adopted long-range
transportation system plan for the Southeastern
Wisconsin Region.
For the second segment of N. 124th Streetbetween W. Watertown Plank Road and W. North
Avenue-it is recommended that the first widening
alternative be implemented-that is, the widening
of this segment of N. 124th Street to a minimum
urban cross-section with a 48-foot-wide pavement
curb-tocurb and peak-period on-street parking
prohibited. While both widening proposals for this
segment of N. 124th Street may be expected to
abate the traffic congestion along the north-south
corridor through this area, the first alternative is
recommended because on-street parking is not
required along this segment of N. 124th Street, and
because the provision of a desirable urban crosssection would entail significant intrusion upon
the desired rural appearance of this segment of
N. 124th Street.
For the third portion of N. 124th Street-between
W. North Avenue and W. Hampton Avenue-it is
recommended that the alternative be implemented
which provides for the widening to desirable urban
cross-sections those segments of N. 124th Street
along this segment which are not already desirable
urban cross-sections. On-street parking would be
prohibited during both peak periods in the direction of peak traffic flow under this alternative.
This alternative improvement is recommended
because its implementation would serve to create
a continuous traffic corridor with three through
traffic lanes in the direction of peak traffic flow
along the entire length of N. 124th Street from
W. North Avenue t o W. Hampton Avenue, thereby
creating a viable travel corridor through this section of Milwaukee County. This alternative is also
recommended because the additional channelization and separation of opposing traffic flows provided by the provision of a median would enhance
traffic safety and provide for improved level of
service on this segment of N. 124th Street.
For the fourth portion of N. 124th Streetbetween W. Harnpton Avenue and W. Silver Spring
Drive-it is recommended that the alternative be
implemented which provides for the widening of
this segment of N. 124th Street to a minimum

urban cross-section. On-street parking would be
prohibited during both the morning and evening
peak periods in the direction of peak traffic flow
under this alternative, and two through traffic
lanes would be provided in each direction. This
alternative is recommended as its implementation,
along with the implementation of the recommended alternative for each of the other segments
of N. 124th Street, would help to create a continuous north-south travel corridor through western
Milwaukee County, and would do so in the least
disruptive manner possible.
W. Blue Mound Road (STH 18) and W. Wisconsin
Avenue from N. 124th Street to the North-South
Freeway (IH 43): To resolve the congestion which
may be expected to remain in the plan design
year in the east-west travel corridor along W. Blue
Mound Road and W. Wisconsin Avenue between
N. 124th Street and the North-South Freeway
(IH 43), but (STH 18 for the segments of W. Blue
Mound Road and W. Wisconsin Avenue between
N. 124th Street and N. 35th Street), consideration
was given t o improving the segments of W. Blue
Mound Road and W. Wisconsin Avenue. By increasing the number of moving traffic lanes provided
along these segments of W. Blue Mound Road and
W. Wisconsin Avenue, the traffic congestion problems in this travel corridor could be abated.

Between N. 124th Street and N. Glenview Avenue,
W. Blue Mound Road currently is improved t o
a desirable urban cross-section,having dual 34-footwide roadways separated by a 24-foot-wide median,
adequate to provide for two through traffic lanes
and a parking lane or three through traffic lanes in
each direction. The right-of-way along this section
of W. Blue Mound Road is 120 feet wide. Between
N. Glenview Avenue and N. 59th Street, W. Blue
Mound Road consists of an undivided urban crosssection with a curb-tocurb pavement width of
60 feet, adequate t o provide for two through
traffic lanes and a parking lane in each direction.
The right-of-way width along this section of
W. Blue Mound Road is 120 feet from N. Glenview
Avenue to N. 76th Street, varies from 90 to 105
feet between N. 76th Street and N. 68th Street, is
90 feet between N. 68th Street and N. 60th Street,
and is 90 feet between N. 60th Street and N. 59th
Street. On its east approach to N. Hawley Road,
this section of W. Blue Mound Road consists of
dual 42-foot-wide roadways, including a 14-footwide left-turn lane, separated by a 20-foot-wide
median, and on its west approach W. Blue Mound
Road has dual 32-foot-wide roadways including

a 10-foot-wide left-turn lane, adequate to provide
for two through traffic lanes in each direction of
traffic flow. Between N. Hawley Road and N. Story
Parkway, W. Blue Mound Road consists of an
undivided urban roadway with a curb-tocurb pavement width of 49 to 54 feet, adequate to provide
fox one through traffic lane and one parking lane
in each direction of traffic flow. The right-of-way
width along W. Blue Mound Road between N. 60th
Street and N. Hawley Road varies from 90 to
100 feet, and is 66 feet between N. Hawley Road
and N. Story Parkway. East of its intersection
with N. Story Parkway, W. Blue Mound Road
curves northerly to intersect W. Wisconsin Avenue.
Between N. Story Parkway and its intersection
with W. Wisconsin Avenue, W. Blue Mound Road
consists of dual 26-foot-wide roadways separated
by a median which varies in width from 4 t o
24 feet, adequate t o provide for one through lane
and one parking lane in each direction of traffic
flow. The right-of-way along this section of
W. Blue Mound Road is 90 feet wide.
Between its intersection with W. Blue Mound Road
and N. 38th Street, W. Wisconsin Avenue is carried
on a 1,200-foot-long viaduct as an undivided roadway having a curb-to-curb pavement width of
58 feet, adequate t o provide for two through lanes
of traffic in each direction of traffic flow. Between
N. 38th Street and N. 35th Street, W. Wisconsin
Avenue consists of dual 44-foot-wide roadways
separated by a 12-foot-wide median, adequate to
provide for three through traffic lanes and a parking lane in each direction of traffic flow. Between
N. 35th Street and N. 16th Street, W. Wisconsin
Avenue consists of dual 32-foot-wide roadways
separated by a 12-foot-wide median, adequate t o
provide for two through traffic lanes and one
parking lane or three through lanes in each direction. Between N. 12th Street and N. l l t h Street,
W. Wisconsin Avenue also consists of dual roadways which vary in width from 30 t o 37 feet,
adequate to provide for two through traffic lanes
and a parking lane or three through lanes in each
direction. The right-of-way width along W. Wisconsin Avenue between N. 38th Street and N. l l t h
Street varies from 100 to 120 feet.
W. Blue Mound Road is carried over the tracks of
the Chicago & North Western Transportation
Company on a structure at its intersection with
N. Mayfair Road (STH 100); is carried over the
Zoo Freeway (USH 45) on a structure located
between N. 97th Street and N. 95th Street; and
is carried over the Stadium Freeway (USH 41) on

a structure located between N. Story Parkway
and W. Wisconsin Avenue. W. Wisconsin Avenue is
carried over the tracks of the Milwaukee Road and
over the Menomonee River on a viaduct located
between W. Blue Mound Road and N. 38th Street.
On-street parking is subject to only minimal restriction on W. Blue Mound Road between N. 124th
Street and N. 49th Street; is prohibited at all times
between N. 49th Street and N. 38th Street; and is
prohibited during both the morning and evening
peak periods in the direction of peak traffic flow
between N. 38th Street and the North-South Freeway (IH 43).
Two alternatives were developed for increasing the
arterial street capacity of the segments of W. Blue
Mound Road and W. Wisconsin Avenue between
N. 124th Street and the North-South Freeway
(IH 43). The first alternative called only for the
prohibition of all remaining on-street parking along
both arterial segments; and the second alternative
called for widening segments of these arterials from
minimum to desirable urban cross-sections.
The first alternative would provide for the prohibition of all on-street parking in the direction of
peak traffic flow during both the morning and
evening peak periods along W. Blue Mound Road
between N. 124th Street and N. 49th Street in
order to provide for three through traffic lanes in
each direction during peak periods on W. Blue
Mound Road from N. 124th Street to N. Glenview
Avenue, and on W. Wisconsin Avenue from N. 38th
Street to the North-South Freeway, and for two
through traffic lanes in each direction during peak
periods on W. Blue Mound Road between N. Glenview Avenue and N. 38th Street. Such parking
prohibition would mean that vehicles accessing
land uses along this segment of W. Blue Mound
Road would have to seek parking space on nearby
intersecting streets, or use off-street parking space
in the area.
Development along this segment of W. Blue Mound
Road consists of a mixture of residential and commercial land uses between N. 124th Street and
N. Mayfair Road (STH 100); a combination of
recreational, residential, and institutional land uses
between N. Mayfair Road and the Stadium Freeway; a combination of residential and commercial
land uses between the Stadium Freeway and N.9lst
Street; primarily residential land uses between
N. 91st Street and N. Glenview Avenue; a combination of recreational and commercial land uses
between N. Glenview Avenue and N. 76th Street;

primarily residential land uses between N. 76th
Street and N. 66th Street; primarily commercial
land uses between N. 66th Street and N. Hawley
Road; and a combination of institutional and
residential land uses between N. Hawley Road and
N. 49th Street. Although on-street parking is used
regularly along this segment of W. Blue Mound
Road, the prohibition of on-street parking is considered implementable because of the availability
of alternate parking space on nearby intersecting
streets and in off-street parking locations. This
alternative could be expected to eliminate the
remaining traffic congestion along W. Blue Mound
Road between N. 124th Street and N. 49th Street,
but could not be expected to abate the remaining
traffic congestion along W. Wisconsin Avenue.
The second alternative would entail the improvement of the segment of W. Blue Mound Road from
N. Glenview Avenue to W. Wisconsin Avenue to
a desirable urban cross-section with dual 33-footwide urban roadways separated by a six-foot-wide
median within a 90-foot-wide right-of-way, and
would entail the prohibition of all on-street parking during peak periods in the direction of peak
traffic flow along W. Blue Mound Road between
N. 124th Street and N. Glenview Avenue, as well as
continued parking prohibition along W. Wisconsin
Avenue between N. 38th Street and the NorthSouth Freeway and on-street parking prohibition
between N. Glenview Avenue and N. 38th Street.
This widening would provide for three through
traffic lanes in each direction during peak travel
periods along W. Blue Mound Road between
N. 124th Street and N. Glenview Avenue; three
through traffic lanes in each direction during peak
travel periods on W. Blue Mound Road between
N. Glenview Avenue and W. Wisconsin Avenue;
two through traffic lanes in each direction during
peak travel periods on the W. Wisconsin Avenue
viaduct; and three through traffic lanes in each
direction during peak travel periods along W. Wisconsin Avenue between N. 38th Street and the
North-South Freeway. A typical cross-section for
this alternative is shown in Figure 120. The median
called for under this alternative would provide for
continuous separation of opposing traffic flows
along these problem segments, thereby increasing
travel safety. On those segments of W. Blue Mound
Road where it would be necessary to acquire additional rights-of-way under this alternative, or
between N. 70th Street and N. Story Parkway, the
location for this right-of-way which would result
in the least cost and disruption was determined t o
be to the north of the existing right-of-way line
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between N. 70th Steet and N. 63rd Street; to the
south of the existing right-of-way line between
N. 63rd Street and N. 60th Street; centered on
the existing roadway between N. 60th Street and
N. Hawley Road; and t o the north of the existing
right-of-way line between N. Hawley Road and
N. Story Parkway. This alternative would also
require the replacement of the bridge structure
over the Stadium Freeway (USH 41) along W. Blue
Mound Road. This alternative may also be expected
to abate the remaining congestion along W. Blue
Mound Road between N. 124th Street and W. Wisconsin Avenue, but would not abate any of the
congestion remaining along W. Wisconsin Avenue.
Since the segment of W. Wisconsin Avenue carried
on the W. Wisconsin Avenue viaduct may be
expected t o operate at design capacity in the
design year, the replacement of this viaduct with
a structure which would carry three through traffic
lanes in each direction was not considered under
the second alternative. Instead, this viaduct would
continue to provide four through traffic lanes
within the existing pavement. Also, widening the
segment of W. Wisconsin Avenue between N. 38th
Street and the North-South Freeway to provide for
four through traffic lanes in each direction during
peak periods was not considered under this alternative. This segment of W. Wisconsin Avenue is
located immediately to the west of the central
business district of the City of Milwaukee, and any
further widening of this segment would result in
extensive urban disruption.
The impacts of each of the alternatives considered for W. Blue Mound and W. Wisconsin Avenue
are set forth in Table 249. The impact of a "do
nothing" alternative, under which the physical
dimensions of the roadway surface would remain
essentially unchanged, are also provided in

Table 249. In each case under both the "do
nothing" and the first alternative, only summer
and winter maintenance work and two major
resurfacings would be accomplished along W. Blue
Mound Road and W. Wisconsin Avenue between
1980 and 2000. Also, under each of the alternative
plans, any traffic management actions previously
recommended for the arterial segments under the
short-range plan for the northwest side study area
which would not be precluded by physical roadway dimensions were assumed t o have been implemented. In the case of these segments of W. Blue
Mound Road and W. Wisconsin Avenue, it was
recommended that an additional signal phase and
a new traffic controller be added at the intersection of W. Wisconsin Avenue with N. 35th Street.
The total cost of these improvements, $14,000,
was added to the cost of each alternative plan.
While effective in abating the short-range problem
at this intersection, this action was found to be
ineffective as a means of resolving the long-range
problem along the segment of W. Wisconsin Avenue
from N. 124th Street to the North-South Freeway
(IH 43). Implementation of the "do nothing" alternative would not serve to abate any remaining
congestion along these segments of W. Blue Mound
Road and W. Wisconsin Avenue.
The costs shown in Table 249 are expressed in
1980 dollars and include estimates of the construction costs, including utility relocation costs; the
real estate acquisition, relocation, and demolition
costs; and the maintenance costs associated with
the operation of each alternative over the plan
design period. Also indicated in Table 249 is the
urban disruption which may be expected to be
associated with each of the alternatives as measured by the number of residential and commercial
properties required to be taken.

Table 249
COST AND DISRUPTION IMPACTS OF ALTERNATIVE IMPROVEMENT PLANS FOR W. BLUE MOUND
ROAD AND W. WISCONSIN AVENUE FROM N. 124TH STREET TO THE NORTH-SOUTH FREEWAY (IH 43)

"Do Nothing"
Alternative

Impact
Cost (in 1980 d ~ l l a r s ) ~
Construction . . . . . . . . . . . . . . .
Real Estate Acquisition,
Relocation, and Demolition. . . . . .
Maintenance . . . . . . . . . . . . . . .
Total
Disruption
Residential Units Taken.
Commercial Units Taken

Alternative 1
(on-street
parking
prohibition)

Alternative 2 (widening
to dual 33-foot-wide
roadways between
W. Glenview Avenue
and W. Wisconsin Avenue,
and parking prohibition)

3,049,000

3,049,000

3,283,000

$9,185,000

$9.1 89,000

$1 8,368,000

........
........

--

---

--

27
22

a~onstructioncosts for each alternative include estimates of the roadway construction, utility, and storm sewer relocation costs, and engineering costs. New roadway construction projects were assumed to have a useful life of 25 years. In order t o facilitate economic comparisons
between the new roadway construction projects and the ' d o nothing" alternative, under the "'do nothing" alternative two roadway resurfacings were assumed to be required during the 20-year plan design period. The first of these resurfacings was assumed t o have a useful life
of 15 years, and the second a useful life of 10 years. Thus, the total effective useful life of resurfacing under the "do nothing" alternative
would be 25 years, equivalent to the useful life of a new roadway construction project. Right-of-way acquisition costs for each alternative
include estimates of the value of the required real property, the cost of relocation, the cost of demolition, i f any, and the attendant administrative costs. Maintenance cost estimates include estimates of the costs of winter maintenance over the 20year plan period based on the
number and length of pavement lanes, as well as general maintenance costs, also based on the number and length of roadway lanes except that
no general maintenance costs were assumed to be incurred in the first eight years following the construction of a new Portland cement concrete pavement, and in the first four years following the construction of a new bituminous pavement.
Source: Wisconsin Department of Transportation, City of Milwaukee, and SEWRPC.

As shown in Table 249, the second alternative-the
widening of that segment of W. Blue Mound Road
between N. Glenview Avenue and W. Wisconsin
Avenue, as well as additional on-street parking prohibition along W. Blue Mound Road-would be the
most costly of the two alternatives considered,
having an estimated capital and maintenance cost
of $18,368,000, while the alternative which provides only for the prohibition of all on-street
parking where it remains along these arterial segments would have capital and maintenance costs
of $9,189,000. The capital and maintenance cost
of a "do nothing" alternative for these arterial segments was estimated at $9,185,000, the cost differential between the "do nothing" alternative and
the parking prohibition alternative representing the
cost of the additional signing required for the prohibition of on-street parking. As also shown in
Table 249, only the second improvement alternative would involve urban disruption, requiring the
taking of 27 residential units and 22 commercial
units along W. Blue Mound Road.

There would be no significant difference in environmental impacts in terms of air quality and
noise levels between the two alternatives considered for these segments of W. Blue Mound Road
and W. Wisconsin Avenue; however, the difference
in environmental impact between the improvement
alternatives and the "do nothing"a1ternative would
be significant. Under the "do nothing" alternative,
reduced travel speeds and congestion-induced stopand-go driving would result in increased air pollutant emissions.
It is recommended that the first alternative, which
provides for the prohibition of all on-street parking
in the direction of peak traffic flow during both
peak travel periods on W. Blue Mound Road, be
implemented for these segments of W. Blue Mound
Road and W. Wisconsin Avenue. This recommendation is based on consideration of the additional
capacity afforded and congestion abated by the
alternatives, and the costs and environmental
impacts of the alternatives proposed for this seg-

ment. The recommended alternative would provide
for three traffic lanes in each direction during peak
periods between N. 124th Street and N. Glenview
Avenue, and on W. Wisconsin Avenue between
N. 38th Street and IH 43; and for two through
lanes of traffic in each direction on W. Blue Mound
Road between N. Glenview Avenue and N. 38th
Street. While this prohibition of on-street parking
would require vehicles currently accessing businesses and residences along the segment of W. Blue
Mound Road between N. 124th Street and N. 49th
Street to seek parking space on nearby intersecting
streets or use off-street parking space in the area,
the availability of such parking should make this
recommendation implementable. This action was
recommended because of its low capital costs and
because it would result in no urban disruption.
The second improvement alternative, which would
provide for the widening of the segment of W. Blue
Mound Road between N. Glenview Avenue and
W. Wisconsin Avenue, was not recommended principally because of its high capital cost, and because
it would result in considerable urban disruption
within the City of Wauwatosa and the City of
Milwaukee along W. Blue Mound Road. As already
mentioned, the remaining congestion along W. Wisconsin Avenue between N. 38th Street and the
North-South Freeway could not be abated under
either of the alternatives considered.
N. 68th Street from the East-West Freeway (IH 94)

to W. Burleigh Street; and N. Hawley Road from
the East-West Freeway to W. Vliet Street: To
resolve the traffic congestion which may be
expected to remain in the southcentral portion of
Milwaukee County in the plan design year, consideration was given to widening two arterials
through the area-N. 68th Street from the EastWest Freeway (IH 94) t o W. Burleigh Street, and
N. Hawley Road from the East-West Freeway to
W. Vliet Street. Increasing the capacity of either of
these arterial segments may be expected to help
abate the traffic congestion problems in this section of the study area.
Throughout its entire length, this segment of
N. 68th Street consists of an undivided urban
cross-section with curbs and gutters and sidewalks.
Between the East-West Freeway and W. Wisconsin
Avenue, N. 68th Street has a curb-to-curb pavement width which ranges between 34 and 36 feet,
adequate to provide for one 10-foot-wide traffic
lane and one seven- to eight-foot-wide parking lane
in each direction of traffic flow. The right-of-way
width along this segment is 66 feet. N. 68th Street

has a curb-tocurb pavement width of 40 feet
within a 66-foot-wide right-of-way between W. Wisconsin Avenue and W. State Street, adequate t o
provide for one traffic lane and one parking lane,
or two 10-foot-wide traffic lanes, in each direction
of traffic flow; a curb-to-curb pavement width of
36 feet within a 66-foot-wide right-of-way between
W. State Street and W. Milwaukee Avenue, adequate
to provide for one traffic lane and one parking lane
in each direction of traffic flow; a curb-tocurb
pavement width of 30 feet within a 60-foot-wide
right-of-way between W. Milwaukee Avenue and
W. Center Street, adequate to provide for one
traffic lane in each direction of traffic flow; and
a curb-to-curb pavement width of 36 feet within
a 100-foot-wide right-of-way between W. Center
Street and W. Lisbon Avenue, adequate to provide for one traffic lane and one parking lane in
each direction of traffic flow. Between W. Lisbon
Avenue and W. Burleigh Street, N. 68th Street has
a curb-to-curb pavement width of 30 feet within
a 63-foot-wide right-of-way, adequate to provide
for one through traffic lane in each direction of
traffic flow.
Parking is currently prohibited during peak periods
along the segment of N. 68th Street between the
East-West Freeway and W. Blue Mound Road and
between W. Milwaukee Avenue and W. North
Avenue in the northbound direction; between
W. North Avenue and W. Center Street in the
southbound direction; and in both directions
between W. Lisbon Avenue and W. Burleigh Street.
This segment of N. 68th Street traverses the
Menomonee River Parkway and crosses over the
Menomonee River on a structure which has a
curb-tocurb pavement width of 40 feet at a point
600 feet south of W. State Street, and crosses the
tracks of the Milwaukee Road railway at-grade
immediately south of W. State Street. The intersection of N. 68th Street and W. Milwaukee
Avenue is six-legged and is comprised of an east
and west "T" intersection. This configuration
accommodates a 300-foot-long jog in the alignment
of N. 68th Street, whereby northbound vehicles
negotiating the intersection must make a left turn
followed by a right turn. This intersection is currently stop-signed controlled. It should be noted
that this intersection was recommended for
improvement under the short-range plan for the
northwest side study area. While this improvement
would provide for the signalization of this intersection in addition to the widening of the intersection
approaches, the existing jog in the roadways would
remain. N. 68th Street ends in a "T" intersection
at W. Burleigh Street.

Land uses along this section of N. 68th Street are
principally residential between the East-West
Freeway and the Menomonee River Parkway; are
principally commercial between the Menomonee
River Parkway and W. State Street through the
eastern edge of the City of Wauwatosa; and are
principally residential between W. State Street and
W. Burleigh Street.

vision of a six-lane divided cross-section along this
segment would require considerable disruption to
adjacent land uses, as well as the reconstruction of
the existing viaduct. The only alternative considered to provide additional roadway capacity within
this north-south corridor was the provision of
additional capacity on N. 68th Street.

The right-of-way width along this segment of
N. Hawley Road varies from 72 to 8 3 feet except
along short segments of the roadway between the
East-West Freeway and W. Blue Mound Road,
which have a right-of-way width of 63 feet. Land
use along this segment of N. Hawley Road is
primarily residential. On-street parking is currently
prohibited during both peak periods along this
arterial segment.

Simulation studies indicated that there will be
enough traffic along N. 68th Street in the design
year to warrant four through traffic lanes between
the East-West Freeway and W. Blue Mound Road.
The analyses also indicated that improvements to
N. 60th Street and W. Blue Mound Road, as discussed in subsequent sections of this chapter,
would help to alleviate congestion on N. 68th
Street north of W. Blue Mound Road. Thus, the
only alternative developed for increasing the
arterial capacity within this corridor called for
widening that segment of N. 68th Street between
the East-West Freeway and W. Blue Mound Road
to provide for four through traffic lanes along the
problem segment. More specifically, this alternative
would provide only for the widening of that segment of the arterial between the East-West Freeway and W. Blue Mound Road to a minimum
urban cross-section having a pavement width of
44 feet curb-to-curb. No improvement would be
made to the segment of N. 68th Street between
W. Blue Mound Road and W. Burleigh Street under
this alternative. The widening called for under this
alternative could be accomplished within the existing 66-foot-wide right-of-way. With peak-period
on-street parking prohibited in the direction of
peak traffic flow along this widened segment, this
improvement would provide for two 11-foot-wide
through traffic lanes in each direction of traffic
flow during both the morning and evening peak
periods, and, as such, may be expected t o help to
alleviate traffic congestion along the north-south
travel corridor in this section of Milwaukee County.
A typical cross-section for the widened portion of
N. 68th Street under this alternative is shown in
Figure 121.

The remaining traffic congestion within the northsouth travel corridor along N. 68th Street and
N. Hawley Road may be expected t o be partially
alleviated by the provision of additional travel lanes
on either or both of these arterials. However, additional travel lanes were not considered feasible for
this segment of N. Hawley Road because this segment provides for four through traffic lanes along
its entire length, all peak-period on-street parking is
already prohibited along this segment, and the pro-

The impacts of the alternative considered for the
improvement of the problem segment of N. 68th
Street are set forth in Table 250. The impacts of
a "do nothing" alternative, under which the physical dimensions of the roadway surface along the
entire problem segment would remain essentially
unchanged, are also provided in Table 250. Under
a "do nothing" alternative, only summer and
winter maintenance work would be accomplished
along N. 68th Street between the East-West Free-

Between the East-West Freeway and a point south
of W. Park Hill Avenue, N. Hawley Road consists
of a divided urban cross-section with dual 28-footwide pavements, adequate to provide for two
through traffic lanes and a parking lane in each
direction of traffic flow. Except at its intersection
with W. Blue Mound Road, which is channelized
to provide for dual 24-foot-wide pavements, the
segment of N. Hawley Road between a point
south of W. Park Hill Avenue and W. Valley Forge
Avenue consists of an undivided urban roadway
with a curb-tocurb pavement width of between
52 and 55 feet, adequate to provide for one
through traffic lane and one parking lane in each
direction of traffic flow. Between W. Valley Forge
Avenue and W. Martin Street, N. Hawley Road has
dual 26-foot-wide pavements, adequate to provide
for two through traffic lanes in each direction.
These pavements are carried on a viaduct structure
over the Menomonee River, the tracks of the
Milwaukee Road railway, and W. State Street.
Between W. Martin Street and W. Vliet Street,
N. Hawley Road consists of an undivided urban
cross-section with a 40-foot-wide pavement curbtocurb.

Figure 121
TYPICAL CROSS-SECTION OF IMPROVEMENT ALTERNATIVE
FOR A PORTION OF THE SEGMENT OF N. 68TH STREET BETWEEN
THE EAST-WEST FREEWAY (IH 94) AND W. BURLEIGH STREET

Source: SEWRPC.

Table 250
COST AND DISRUPTION IMPACTS OF ALTERNATIVE IMPROVEMENT PLANS FOR
N. 68TH STREET BETWEEN THE EAST-WEST FREEWAY (IH 94) AND W. BURLEIGH STREET

"Do Nothing"
Alternative

Impact
Cost (in 1980 dollars)a
Construction . . . . . . . . . . . . . . . . . .
Real Estate Acquisition,
Relocation, and Demolition. . . . . . . . .
Maintenance . . . . . . . . . . . . . . . . . .
Total
Disruption
Residential Units Taken.
Commercial Units Taken

...........
...........

$1,605,000

Alternative 1
(44-foot-wide urban
roadway between IH 94 and
W. Blue Mound Road, and
on-street parking prohibition)

$1,949,000

--

--

745,000

774,000

$2,350,000

$2,723,000

---

---

a~onstructioncosts for each alternative include estimates of the roadway construction, utility and storm sewer relocation ,and engineering
costs. New roadway construction projects were assumed to have a useful life of 2 5 years. In order to facilitate economic comparisons between
the new roadway construction projects and the "do nothing" alternative, under the "do nothing"a1ternative two roadway resurfacings were
assumed to be required during the 20-year plan design period. The first of these resurfacings was assumed to have a useful life of 15 years, and
the second a useful life of 10 years. Thus, the total effective useful life of resurfacing under the "do nothing"a1ternative would be 2 5 years,
equivalent to the useful life of a new roadway construction project. Right-of-way acquisition costs for each alternative include estimates of
the value of the required real property, the cost of relocation, the cost of demolition, i f any, and the attendant administrative costs. Maintenance cost estimates include estimates of the costs of winter maintenance over the 20-year plan period based on the number and length of
pavement lanes, as well as general maintenance costs, also based on the number and length of roadway lanes except that no general maintenance costs were assumed to be incurred in the first eight years following the construction of a new Portland cement concrete pavement, and
in the first four years following the construction of a new bituminous pavement.
Source: City of Milwaukee, City of Wauwatosa,and SEWRPC.
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way and W. Burleigh Street between 1980 and the
year 2000. Also, two major resurfacings would be
accomplished along this segment of N. 68th Street
under this alternative.
Under the improvement alternative and the "do
nothing" plan, any traffic management actions
previously recommended for the arterial segment
under the short-range plan for the northwest side
study area which would not be precluded by
physical roadway dimensions are assumed to have
been implemented. Under the short-range plan it
was recommended that all approaches to the east
and west intersections be widened at the intersection of W. Milwaukee Avenue and N. 68th Street,
and that a double left-turn lane and single rightturn lane be provided on the north- and southbound approaches to the intersection, that single
left-turn lanes be provided on the east- and westbound approaches, and that median channelization
be provided on all approaches. It was also recommended under the short-range plan that the southern terminus of W. Mountain Avenue be relocated
from its present location within the western intersection of N. 68th Street with W. Milwaukee
Avenue to a location midway between the east and
west N. 68th Street at this intersection, and that
the intersection be signalized. The total cost of
these actions, including necessary right-of-way, was
estimated at $290,000. The cost of this action is
accordingly included in the cost of the improvement and "do nothing" alternatives proposed for
this segment. Implementation of the "do nothing"
alternative would not serve to abate the traffic
congestion within this section of the study area.
The costs shown in Table 250 are expressed in
1980 dollars and include estimates of the construction costs, including utility and storm sewer relocation costs, and of the maintenance costs associated
with the operation of each alternative over the plan
design period.
As shown in Table 250, widening the arterial
between the East-West Freeway and W. Blue Mound
Road to provide for four traffic lanes along this
segment of N. 68th Street would have the highest
capital cost and maintenance costs, $2,723,000,
compared with an estimated cost of $2,350,000
for the "do nothing" alternative. As also shown in
Table 250, neither of the alternatives proposed for
this segment of N. 68th Street would result in any
urban disruption. It should be noted, however, that
the implementation of the widening alternative
would require the taking of a part of the curb lawn
and some street trees on N. 68th Street.

There are significant differences in environmental
impacts in terms of air quality and noise levels
between the improvement alternative and the
"do nothing" alternative. Under the "do nothing"
alternative, reduced travel speeds and congestioninduced stop-and-go driving would result in
increased air pollutant emissions.
Based on the additional capacity afforded and congestion abated by the alternatives, and the costs
and environmental impacts of the alternatives, it is
recommended that that alternative be implemented
which provides for the widening of the portion of
the problem segment of N. 68th Street between
the East-West Freeway and W. Blue Mound Road
to a minimum urban cross-section with a 44-footwide pavement curb-tocurb. Under this alternative,
on-street parking would be prohibited during peak
periods along the segment of N. 68th Street from
the East-West Freeway to W. Blue Mound Road in
order to provide for two traffic lanes in the direction of peak traffic flow. This alternative was recommended principally because its implementation
could be expected to help alleviate future congestion along the north-south travel corridor in this
portion of Milwaukee County. Also, the widening
of this segment could be accomplished within the
existing right-of-way at minimal cost.
N. 60th Street from W. Vliet Street to W. Florist
Avenue; N. 51st Street from W. Lisbon Avenue to
W. Silver Spring Drive; and W. Roosevelt Drive
from W. Burleigh Street to W. Capitol Drive: In the
plan design year, traffic congestion may be
expected to remain in the north-south travel corridor along N. 60th Street through the central
section of the Milwaukee County portion of the
study area between approximately W. Vliet Street
and W. Silver Spring Drive; and may be expected to
remain within a southwest-northeast corridor along
W. Roosevelt Drive between W. Burleigh Street and
W. Capitol Drive. To resolve this congestion, and to
provide the spacing of arterials needed to serve
existing and planned land use development within
this portion of Milwaukee County, consideration
was given to improving two arterial streets in these
travel corridors-N. 60th Street from W. Vliet
Street to W. Florist Avenue and W. Roosevelt Drive
from W. Burleigh Street to W. Capitol Drive-and
to improving one nonarkrial street-N. 51st Street
from W. Lisbon Avenue t o W. Silver Spring Drive,
in effect converting this street from a land access
facility t o an arterial facility. Improvements to
one or more of these three roadway segments may
be expected t o abate the remaining traffic congestion in this portion of Milwaukee County.

These three streets were considered in conjunction with one another, as their traffic flow patterns
are interrelated.
From W. Vliet Street to W. Burleigh Street, N. 60th
Street consists of a minimum urban cross-section.
The roadway has a curb-to-curb pavement width of
36 feet from W. Vliet Street to W. North Avenue,
adequate to provide for one 10-foot-wide traffic
lane and one parking lane in each direction, and
a pavement width of 40 feet from W. North
Avenue to W. Burleigh Street, adequate to provide
for one traffic lane and one parking lane, or two
10-foot-wide traffic lanes, in each direction, all
within a right-of-way that is 66 feet wide from
W. Vliet Street to W. Center Street and 90 feet
wide from W. Center Street to W. Burleigh Street.
The pavement widens to 46 feet, 47 feet, and
44 feet at the intersections of N. 60th Street with
W. Vliet Street, W. North Avenue, and W. Center
Street, respectively, to provide left-turn channelization. Channelization is also provided at the intersection of N. 60th Street with W. Appleton Avenue.
This channelization consists of dual roadways with
a curb-tocurb width of 23 feet and a four-footwide median.
From W. Burleigh Street to W. Capitol Drive,
N. 60th Street consists of a desirable urban crosssection with dual 33-foot-wide roadways divided
by a five-foot-wide median-the median being delineated by pavement marking only-within a 90-footwide right-of-way from W. Burleigh Street to
W. Keefe Avenue and a 102-foot-wideright-of-way
from W. Keefe Avenue to W. Capitol Drive, adequate to provide for two through traffic lanes and
one parking lane or three through lanes in each
direction. From W. Capitol Drive to W. Florist
Avenue, N. 60th Street has also been improved to
a desirable urban cross-section, with dual 31- to
32-foot-wide roadways separated by a median
which varies from four to 24 feet wide within
a right-of-way which varies from 90 t o 125 feet
wide. This segment is also adequate to provide for
two through traffic lanes and one parking lane,
or one 11-foot-wide and two 10-foot-wide traffic
lanes, in each direction. Parking is currently prohibited during both the morning and evening peak
periods in the direction of peak traffic flow along
N. 60th Street between W. Vliet Street and W. Burleigh Street, and is subject to only minima1 restriction between W. Burleigh Street and W. Florist
Avenue. Land uses along this segment of N. 60th
Street are primarily residential.

From W. Lisbon Avenue to W. Capitol Drive,
N. 51st Street consists of a minimum urban crosssection with a curb-to-curb pavement width of
34 to 36 feet within a 66- to 100-foot-wide rightof-way, adequate to provide for one 10-foot-wide
through traffic lane and one parking lane in each
direction. From W. Capitol Drive to W. Fond du
Lac Avenue, N. 51st Street has been improved t o
a divided urban cross-section with dual 25-footwide roadways separated by a six-foot-wide median
within a 100-foot-wide right-of-way, also adequate
to provide for one through traffic lane and one
parking lane or two through lanes in each direction. From W. Fond du Lac Avenue to W. Silver
Spring Drive, N. 51st Street has been improved to
a desirable urban cross-section with dual 31-footwide urban roadways separated by a median which
varies from four to 1 4 feet wide within a right-ofway which varies from 75 t o 95 feet wide, adequate to provide for two through traffic lanes and
one parking lane in each direction, or one ll-footwide and two 10-foot-wide through traffic lanes in
each direction. W. Silver Spring Drive represents
the northern terminus of N. 51st Street in Milwaukee County. On-street parking is currently
permitted along this entire segment of N. 51st
Street. The existing land use along this segment of
N. 51st Street is also primarily residential.
Along its entire length-from its intersection with
W. Burleigh Street and N. 60th Street to its intersection with W. Capitol Drive and N. 35th StreetW. Roosevelt Drive has been improved to a desirable urban cross-section with dual 28-foot-wide
roadways separated by a 24-foot-wide median
within a 120-foot-wide right-of-way, adequate to
provide for two through traffic lanes and one parking lane in each direction. On-street parking is currently permitted along W. Roosevelt Drive. Land use
along W. Roosevelt Drive is primarily residential.
The traffic congestion remaining in the north-south
corridor along N. 60th Street may be expected to
be alleviated by the provision of additional travel
lanes on portions of the arterial, and the remaining
traffic congestion along W. Roosevelt Drive could
be abated by improving adjacent arterial streets.
Two improvement alternatives-one involving the
prohibition of on-street parking and the other
involving the widening of a segment of the roadway to a minimum urban cross-section-were considered for the problem segment of N. 60th Street,
and one improvement alternative, on-street parking
prohibition, was considered for the problem segment of N. 51st Street.

Street and W. Burleigh Street and for six continuous traffic lanes on N. 60th Street between
W. Burleigh Street and W. Florist Avenue. Pavement markings would need to be provided in order
to clearly delineate lane separation. A typical crosssection for the widened segment of N. 60th Street
under this alternative is shown in Figure 122. This
alternative could be expected to abate the remaining traffic congestion along N. 60th Street.

Under the first improvement alternative proposed
for the problem segment of N. 60th Street,
on-street parking would be prohibited during the
morning and evening peak periods in the direction
of peak traffic flow in those locations where it is
not currently prohibited, or along the mediandivided section of the arterial between W. Burleigh
Street and W. Florist Avenue. This parking prohibition would provide for one continuous through
traffic lane in each direction along N. 60th Street
between W. Vliet Street and W. North Avenue, for
two continuous through traffic lanes in each direction between W. North Avenue and W. Burleigh
Street, and for three continuous through traffic
lanes in each direction between W. Burleigh Street
and W. Florist Avenue. Because the pavement
widths along N. 60th Street are restrictive, it would
be necessary to provide pavement markings
between W. North Avenue and W. Florist Avenue
in order to clearly delineate traffic lane separation.
Although on-street parking is currently used regularly along N. 60th Street, this prohibition is considered implementable because of the availability
of adequate parking locations along intersecting
side streets, in private garages, and in off-street
parking lots.

While this additional widening of N. 60th Street
could be accomplished within the existing right-ofway and would not require the acquisition of any
residential or commercial units, it should be noted
that widening proposals for N. 60th Street have
historically been met by strong public opposition.
As a result, the segment of N. 60th Street between
W. Vliet Street and W. North Avenue was reconstructed in 1978 to its existing 36-foot-wide pavement, rather than to a widened cross-section.
Also within this corridor, it is recommended that
N. 51st Street from W. Lisbon Avenue to W. Silver
Spring Drive be included as part of the arterial
street and highway system of the study area, and
that certain improvements be made to the segment
of the roadway between W. Lisbon Avenue and
W. Capitol Drive in order to raise it to arterial
street status. These improvements would result in
an arterial street spacing that would adequately
serve the highdensity urban land use patterns
planned for this portion of Milwaukee County, and
would provide an additional north-south thoroughfare through this north-south travel corridor.

Under the second improvement alternative, the
segment of N. 60th Street between W. Vliet Street
and W. Burleigh Street would be widened to provide for a minimum urban cross-section with
a pavement width of at least 44 feet curb-tocurb
within the existing right-of-way. This improvement
would provide for two traffic lanes in each direction with peak-period parking prohibited. When
combined with the on-street parking prohibition
along N. 60th Street between W. Vliet Street and
W. Florist Avenue during peak periods, this widening would provide for four continuous through
traffic lanes on N. 60th Street between W. Vliet

Simulation model studies of design year traffic
flow along N. 51st Street indicated that traffic
volumes along the roadway would be insufficient
to warrant more roadway capacity along the segment. Consequently, the prohibition of on-street

Figure 122
TYPICAL CROSS-SECTION OF IMPROVEMENT
ALTERNATIVE FOR SEGMENT OF N. 60TH STREET
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parking during peak periods along the length of
the segment was not considered, nor was the
widening of the segment of N. 51st Street between
W. Lisbon Avenue and W. Capitol Drive, which
currently has a 36-foot-wide roadway curb-tocurb.
The only improvements considered for this segment were those which would involve the upgrading of the roadway from a land access street to
an arterial street. Such upgrading would consist
of an assessment of intersection control along
N. 51st Street to ensure that the thoroughfare
would be given adequate treatment at each controlled intersection.
Intersection control along N. 51st Street consists
of traffic signals at W. Lisbon Avenue, W. Center
Street, W. Burleigh Street, W. Roosevelt Drive,
W. Capitol Drive, W. Fond du Lac Avenue, W. Hope
Avenue, W. Congress Street, W. Hampton Avenue,
W. Villard Avenue, and W. Silver Spring Drive; and
of four-way stop signs at W. Locust Street, W. Keefe
Avenue, W. Fairmount Avenue, and W. Custer
Avenue. Since traffic volumes simulated in the year
2000 would not warrant the signalization of these
latter intersections, and because adequate signalization already exists along the roadway, it was
concluded that no action other than a change in
functional classification would be necessary along
N. 51st Street.
Analysis of the traffic congestion which is expected
to remain within the southwest-northeast travel
corridor along W. Roosevelt Drive indicated that
this congestion would be related to the capacity of
the five-legged intersections which are located at
both its southwestern and northeastern termini--or,
more specifically, at its intersection with W. Burleigh Street and N. 60th Street and its intersection
with W. Capitol Drive and N. 35th Street. The
improvement of the segment of N. 60th Street
between W. North Avenue and W. Florist Avenue
through parking prohibition, as already described,
may be expected to increase the overall capacity
of the intersection of N. 60th Street, W. Burleigh
Street, and W. Roosevelt Drive. In addition, the
previously discussed improvements recommended
for W. Harnpton Avenue and W. Villard Avenue
may divert traffic volume from, and thus improve
the overall level of service on, W. Capitol Drive and
the intersection of W. Capitol Drive with W. Roosevelt Drive and N. 35th Street. No other improvements were considered for W. Roosevelt Drive.
The impacts of each of the alternative improvements considered for the segment of N. 60th Street
are set forth in Table 251. The impacts of the

"do nothing" alternative for this segment, under
which the physical dimensions of the roadway
surface and the existing parking regulations along
the arterial would remain essentially unchanged,
are also provided in Table 251. Under the "do
nothing" alternative, only summer and winter
maintenance work and two major resurfacings
would be accomplished along N. 60th Street
between 1980 and 2000.
Any traffic management actions previously recommended for this segment of N. 60th Street under
the short-range plan for the northwest side study
area which would not be precluded by physical
roadway dimensions are assumed to have been
implemented. In the case of N. 60th Street, it was
recommended that the existing signals be retimed
at its intersections with W. Burleigh Street and
W. Roosevelt Drive, that an additional signal phase
be added, that a new traffic controller be added,
and that on-street parking be prohibited on one
approach. The cost of these traffic management
improvements, about $14,000, was added to the
capital and maintenance costs of both the "do
nothing" alternative and the improvement alternative considered for the segment of N. 60th Street.
Traffic management actions proposed at the
intersection of N. 60th Street with W. Capitol
Drive, and at the intersection of W. Roosevelt
Drive with N. 35th Street and W. Capitol Drive,
were accounted for in the consideration of longrange alternatives for the problem segment of
W. Capitol Drive and the segment of N. 35th
Street. Since the traffic management actions proposed under the short-range plan for the intersection of N. 60th Street with W. Burleigh Street and
W. Roosevelt Drive proved ineffective in abating
the existing congestion at that intersection, it was
determined that these actions would also be ineffective in the long-range abatement of congestion at
this intersection.
The costs shown in Table 251 are expressed in
1980 dollars and include estimates of the construction costs, including utility relocation costs; the
real estate acquisition, relocation, and demolition
costs; and the maintenance costs associated with
the operation of each of the alternatives over the
plan design period. Also indicated in Table 251 is
any urban disruption which may be expected to be
associated with each of the alternatives.
As shown in Table 251, the second alternative,
which proposes widening the segment of N. 60th
Street between W. Vliet Street and W. Burleigh

Table 251
COST AND DISRUPTION IMPACTS OF ALTERNATIVE IMPROVEMENT PLANS
FOR N. 60TH STREET FROM W. VLIET STREET TO W. FLORIST AVENUE

"Do Noth~ng"
Alternative

.....

$3,976,000

$3,979,000

$6,087,000

.....
.....

-2,026,000

-2,026,000

-2,122,000

$6,002,000

$6,005,000

$8,209,000

---

.

Impact
Cost (in 1980 d o l ~ a r s ) ~
Construction . . . . . . . . . .
Real Estate Acquisition,
Relocation, and Demolition.
Maintenance . . . . . . . . . .
Total
Disruption
Residential Units Taken.
Commercial Units Taken

Alternative 2
(widening to minimum
urban cross-section and
parking prohibition)

Alternative 1
(on-street
parking
prohibition)

........
........

-

--

---

a~onstructioncosts for each alternative include estimates of the roadway construction, utility and storm sewer relocation, and engineering
costs. New roadway construction projects were assumed to have a useful life of 25 years. In order to facilitate economic comparisons between
the new roadway construction projects and the "do nothing" alternative, under the "do nothing"a1ternative two roadway resurfacings were
assumed to be required during the 20-year plan design period. The first of these resurfacings was assumed to have a useful life of 15 years, and
the second a useful life of 10 years. Thus, the total effective useful life of resurfacing under the "do norhing"a1ternative would be 2 5 years,
equivalent to the useful life of a new roadway construction project. Construction costs shown for N. 60th Street do not reflect the cost of
resurfacing the segment of N. 60th Street between W. Vliet Street and W. Center Street. This segment of N. 60th Street was reconstructed
in 1978 and, therefore, would not require additional resurfacings during the design period. Right-of-way acquisition costs for each alternative
include estimates of the value of the required real property, the cost of relocation, the cost of demolition, if any, and the attendant administrative costs. Maintenance cost estimates include estimates of the costs of winter maintenance over the 20-year plan period based on the
number and length of pavement lanes, as well as general maintenance costs, also based on the number and length of roadway lanes except
that no general maintenance costs were assumed to be incurred in the first eight years following the construction of a new Portland cement
concrete pavement, and in the first four years following the construction of a new bituminous pavement.
Source: City of Milwaukee and SEWRPC.

Street to a minimum urban cross-section, and prohibiting on-street parking along N. 60th Street
during both peak periods in the direction of peak
traffic flow, would have a total capital cost of
about $8,209,000. The first alternative, which
proposes the prohibition of on-street parking in the
direction of peak traffic flow during both the
morning and evening peak periods on N. 60th
Street between W. Burleigh Street and W. Florist
Street, would have capital and maintenance costs
of about $6,005,000. The capital and maintenance
costs of the "do nothing" alternative would be
about $6,002,000. Neither of the improvement
alternatives would involve any urban disruption.
There are significant differences in environmental
impacts in terms of air quality and noise levels
between the improvement alternatives and the
"do nothing" alternative. Under the "do nothing"
alternative, reduced travel speeds and congestionrelated stop-and-go driving would result in increased
air pollutant emissions.

Based on consideration of the additional capacity
afforded and congestion abated by the alternatives,
and the costs and environmental impacts of each of
the alternatives, it is recommended that the first
alternative be implemented-that is, the prohibition of all on-street parking during the morning
and evening peak periods in the direction of peak
traffic flow on N. 60th Street between W. Vliet
Street and W. Florist Avenue in order to provide
for one through traffic lane in each direction from
W. Vliet Street t o W. North Avenue, two continuous through lanes in each direction from W. North
Avenue to W. Burleigh Street, and three continuous
through traffic lanes in each direction from W. Burleigh Street to W. Florist Avenue. While this prohibition would mean that vehicles accessing residences
and commercial properties along this segment of
N. 60th Street would have to seek parking space on
nearby intersecting streets or use off-street parking
space in the area, the availability of such parking
makes this recommendation implementable. In
addition, while 10-foot travel lanes are narrower

than the minimum desirable lane width, this action
was recommended because it involved relatively
low capital and maintenance costs.
N. 35th Street from the East-West Freeway (IH 94)
to W. Capitol Drive (STH 190), and N. 27th Street
and W. Cornell Street from the East-West Freewav
"
to N. Teutonia Avenue: To resolve the congestion
which may be expected to remain in the plan
design ye& along the north-south travel corridor
through the eastern part of the Milwaukee County
portion of the study area from the East-West Freeway (IH 94) to about W. Congress Street, consideration was given t o improving two arterials through
the area--N. 35th Street from the East-West Freeway to W. Capitol Drive (STH 190), and N. 27th
Street and W. Cornell Street from the East-West
Freeway to N. Teutonia Avenue. Both of these
arterials are expected to remain congested in the
plan design year. An increase in the number of
moving traffic lanes provided on at least one of
these parallel arterials may be expected to abate
the congestion in this corridor.
Along the entire length of N. 35th Street from
the East-West Freeway to W. Capitol Drive, the
roadway has been improved to a minimum urban
cross-section. The curb-to-curb pavement width
along this segment varies from 42 to 64 feet, with
the narrowest widths occurring between W. Vliet
Street and W. Lisbon Avenue42 f e e t a n d between
W. North Avenue and W. Townsend Street-from
45 to 47 feet. The right-of-way width along this
segment ranges between 66 and 100 feet. The
roadway cross-section of this segment of N. 35th
Street is adequate t o provide for two through lanes
of traffic and two parking lanes. The tracks of the
Milwaukee Road pass under this reach of N. 35th
Street, with N. 35th Street being carried on a structure located between W. McKinley Boulevard and
W. Vliet Street.
Land uses along this segment of N. 35th Street are
principally commercial between the East-West
Freeway and W. State Street, and residential interspersed with commercial and industrial between
W. State Street and W. Capitol Drive. Industrial
land uses along this segment are concentrated
between W. Townsend Street and W. Capitol
Drive. On-street parking is currently prohibited
during the morning and evening peak periods in
the direction of peak traffic flow along the entire
segment of N. 35th Street between the East-West
Freeway (IH 94) and W. Capitol Drive.

From the East-West Freeway to W. State Street,
N. 27th Street consists of a minimum urban crosssection with a curb-to-curb pavement width of
50 feet, adequate to provide for two through
traffic lanes and two parking lanes. From W. State
Street to W. Lisbon Avenue, N. 27th Street has
been improved t o a desirable urban cross-section
with dual 36-foot-wide roadways separated by
a 24- to 28-foot-wide median, adequate to provide
for two through traffic lanes and a parking lane
in each direction. Between W. Lisbon Avenue and
W. Capitol Drive, N. 27th Street consists of a minimum urban cross-section having a curb-to-curb
pavement width of 50 feet, adequate to provide
for one through traffic lane and one parking lane in
each direction. From W. Capitol Drive to W. Glendale Avenue, N. 27th Street consists of a minimum
urban cross-section with a curb-to-curb pavement
width of 5 3 to 56 feet, adequate to provide for one
through traffic lane and one parking lane in each
direction. The sections of N. 27th Street and
W. Cornell Street which curve easterly t o intersect
N. Teutonia Avenue have been improved t o a desirable urban cross-section with dual 34-foot-wide
pavements and a six-foot-wide median, adequate
to provide for two through lanes of traffic and
one parking lane in each direction. The right-ofway along these segments of N. 27th Street and
W. Cornell Street varies from 66 to 130 feet wide.
Land uses along these segments of N. 27th Street
and W. Cornell Street are principally commercial
between the East-West Freeway and W. State
Street, and are principally residential, and a combination of commercial and industrial, between
W. State Street and N. Teutonia Avenue. Industrial
land uses are concentrated along N. 27th Street
between W. Townsend Street and W. Capitol Drive.
On-street parking is currently permitted along
the entire segment of N. 27th Street between
the East-West Freeway and W. Cornell Street,
and is prohibited at all times on the mediandivided segment of N. 27th Street and W. Cornell
Street between W. Glendale Avenue and N. Teutonia Avenue.
The remaining traffic congestion along this northsouth travel corridor may be expected to be
alleviated by the provision of additional travel
lanes on either N. 35th Street or N. 27th Street.
Since both of these arterials traverse highly urbanized sections of the City of Milwaukee, any further
widening of either of these arterials would result in
extensive urban disruption and the taking of many

homes and businesses. The widening of N. 35th
Street from the East-West Freeway to W. Capitol
Drive t o create a continuous desirable urban crosssection with dual 36-foot-wide roadways within
a 120-foot-wide rightaf-way would require the
acquisition of 113 residential structures, 41 commercial structures, 1 5 industrial structures, 3 institutional structures, and a strip of parkland. Similarly,
the widening of N. 27th Street in order t o create
a continuous desirable urban cross-section from the
East-West Freeway to N. Teutonia Avenue within
a 120-foot-wide right-of-way would require the
acquisition of 158 residential structures, 42 commercial structures, 2 institutional structures, and
1 industrial structure. Because of this extensive
disruption, alternatives which endorse such wideni n g ~were regarded as impractical.
Since on-street parking is already prohibited during
both the morning and evening peak hours in the
direction of peak traffic flow along N. 35th Street
from the East-West Freeway to W. Capitol Drive,
the only practical alternative for the provision
of additional roadway capacity is to provide
additional capacity on N. 27th Street, and thus
only one alternative-the prohibition of on-street
parking-was
considered for this segment of
N. 27th Street.
The available on-street parking space is used regularly along N. 27th Street between the East-West
Freeway and N. Teutonia Avenue, and the prohibition of all on-street parking along this arterial
during the peak periods is likely t o cause some
inconvenience. However, because off-street parking
is available along N. 27th Street both in parking
lots and in private garages, as well as along intersecting side streets, the prohibition of on-street
parking t o provide for two lanes of traffic in the
direction of peak traffic flow along N. 27th Street
during both the morning and evening peak periods
is considered to be an implementable alternative
for alleviating the remaining traffic congestion
within this north-south corridor. Under this alternative, it would not be necessary to prohibit
on-street parking along the mediandivided portion
of N. 27th Street between W. State Street and
W. Lisbon Avenue. The prohibition of on-street
parking may be expected to eliminate all of the
remaining traffic congestion along N. 27th Street
in this corridor, and t o help to abate the remaining
traffic congestion along N. 35th Street from the
East-West Freeway to W. Capitol Drive. This prohibition may also be expected to abate the remaining traffic congestion along segments of W. Villard

Avenue, W. Hampton Avenue, W. Burleigh Street,
W. Center Street, W. North Avenue, and W. Wisconsin Avenue adjacent to the intersections of
these streets with N. 27th Street.
The impacts of the parking prohibition alternative
considered for the N. 27th Street and W. Cornell
Street segment are set forth in Table 252. The
impacts of a "do nothing" alternative for this
arterial segment, under which the physical dimensions of the roadway surface and the existing
parking regulations would remain essentially
unchanged, are also provided in Table 252. Under
the "do nothing" alternative for this segment,
only summer and winter maintenance work and
two major resurfacings would be accomplished as
necessary along N. 27th Street between 1980 and
2000. Also, any traffic management actions previously recommended for this segment of N. 27th
Street under the short-range plan for the northwest
side study area which would not be precluded by
physical roadway dimensions are assumed to have
been implemented. In the case of this segment of
N. 27th Street, it was recommended that the existing signals be retimed at the intersections of
N. 27th Street with W. St. Paul Avenue, W. Clybourn Street, W. Michigan Street, W. Highland
Avenue, W. Burleigh Street, and W. Townsend
Street; and, at the intersection of W. Cornell Street
and N. Teutonia Avenue, it was recommended
that the existing signals be retimed and that a new
right-turn lane be added. The cost of these improvements, $32,000, was added to the capital and maintenance costs of both the "do nothing" and parking
prohibition alternatives considered for this segment
of N. 27th Street. Also, additional rights-of-way
were required under these short-range recommendations at the intersection of N. Cornell Street and
N. Teutonia Avenue. The cost of these additional
rights-of-way (including the acquisition of one residential structure), about $80,000, was included in
the cost of the alternatives considered for this segment of N. 27th Street. It was determined that
these actions, while effective in abating the shortrange traffic congestion along this segment of
N. 27th Street, would not be effective in the
long-range abatement of traffic congestion along
this north-south corridor.
The costs shown in Table 252 are expressed in
1980 dollars and include estimates of the construction costs, including utility relocation costs; the
real estate acquisition, relocation, or demolition
costs; and the maintenance costs associated with
the operation of each of these alternatives over the

Table 252
COST AND DISRUPTION IMPACTS OF ALTERNATIVE IMPROVEMENT PLANS FOR N. 27TH
STREET AND W. CORNELL STREET FROM THE EAST-WEST FREEWAY TO N. TEUTONIA AVENUE

"Do Nothing"
Alternative

Impact
Cost (in 1980 d o ~ l a r s ) ~
Construction . . . . . . . . . . . . . . . . . .
Real Estate Acquisition,
Relocation, and Demolition. . . . . . . . .
Maintenance . . . . . . . . . . . . . . . . . .
Total
Disruption
Residential Units Taken.
Commercial Units Taken

...........
...........

$3,097,000

On-Street Parking
Prohibition
Alternative

$3.107,000

80,000
1,648,000

80,000
1,648,000

$4,825,000

$4,835,000

1

--

1

--

a~onstructioncosts for each alternative include estimates o f the roadway construction costs. Under both alternatives, two roadway resurfacings
were assumed t o be required during the 20year plan design period. The first o f these resurfacings was assumed t o have a useful life o f 15 years,
and the second a useful life of 10 years. Right-of-way acquisition costs for each alternative include estimates o f the value of the required real
property, the cost o f relocation, the cost o f demolition, i f any, and the attendant administrative costs. Maintenance cost estimates include
estimates o f the costs of winter maintenance over the 20-year plan period based on the number and length o f pavement lanes, as well as
general maintenance costs, also based on the number and length o f roadway lanes except that no general maintenance costs were assumed t o
be incurred in the first eight years following the construction of a new Portland cement concrete pavement, and in the first four years following the construction o f a new bituminous pavement.
Source: City o f Milwaukee and SEWRPC.

plan design period. Also indicated in Table 252 is
any urban disruption which may be expected to be
associated with each of the alternatives.
As shown in Table 252, the alternative which proposes the prohibition of on-street parking in the
direction of peak traffic flow during both the
morning and evening peak periods on N. 27th
Street between the East-West Freeway and N. Teutonia Avenue would have capital and maintenance
costs of about $4,835,000, while the capital and
maintenance costs of the "do nothing" alternative
would be about $4,825,000, the difference in costs
representing the capital costs of the signing necessary to regulate on-street parking. The parking
prohibition alternative would not involve any
urban disruption; however, one residential structure was required under the traffic management
actions recommended for this segment of N. 27th
Street under the short-range plan.
There would be significant differences in environmental impacts between the improvement alternative and the "do nothing" alternative for N. 27th
Street. Under the "do nothing" alternative, reduced
travel speeds and congestion-related stop-and-go

driving would result in increased air pollutant emissions. Also, under the "do nothing" alternative
there would be no alleviation of congestion, thus
no subsequent alleviation of air and noise pollution
on N. 35th Street or on any other arterial segments
which intersect N. 27th Street.
Based on the additional capacity afforded and
congestion abated by the alternatives, and the costs
and environmental impacts of each of the alternatives, it is recommended that that alternative be
implemented which provides for the prohibition of
on-street parking in the direction of peak traffic
flow during both peak periods along the segment
of N. 27th Street between the East-West Freeway
and N. Teutonia Avenue. While such prohibition
may be politically sensitive and may be difficult t o
implemgnt based on local opposition since it would
mean that vehicles accessing residences and commercial properties along this arterial segment
would have to seek parking space on nearby intersecting streets or use off-street parking space in the
area, the availability of such parking makes this
recommendation implementable. This action was
also recommended because it involves little capital
and maintenance costs.

The North-South Freeway (IH 43) in Northern
Milwaukee Countv and Southern Ozaukee Countv:
To resolve the congestion which may be expected
to remain in the plan design year-in the northsouth corridor along the North-South Freeway
(IH 43) in northern Milwaukee County and southern
Ozaukee County, consideration was given to
improving the North-South Freeway (IH 43) from
Henry Clay Street to Mequon Road (STH 167) in
Ozaukee County.
South of W. Henry Clay Street to the Marquette
Interchange, the North-South Freeway (IH 43)
now provides, or is being reconstructed to provide,
three 12-foot-wide through lanes in each direction with three- to nine-foot-wide inside shoulders
and nine-foot-wide outside shoulders. Between
W. Henry Clay Street and W. Silver Spring Drive,
the existing cross-section of IH 43 provides three
ll-foot-wide lanes for traffic flow in each direction. One of these three northbound lanes, however, is not a through lane, but is an "exit only"
lane for W. Silver Spring Drive. Thus, only two
through lanes are provided for northbound traffic
between W. Henry Clay Street and the W. Silver
Spring Drive interchange. Currently, direct on- and
off-ramp access is provided only between the
southbound lanes of IH 43 and W. Silver Spring
Drive at this interchange. On- and off-ramp access
is provided between the northbound lanes of IH 43
and N. Port Washington Road at this interchange,
and a portion of N. Port Washington Road is subsequently utilized by traffic associated with
the northbound lanes of the freeway. Between
W. Silver Spring Drive and STH 167, IH 43 consists
of two 12-foot-wide through lanes in each direction of traffic. With the exception of the segments
carried over or under structures at intersecting
arterial streets, the median along IH 43 is 1 6 to
26 feet wide between W. Henry Clay Street and
a point south of W. Silver Spring Drive, 26 feet
wide between a point north of W. Silver Spring
Drive and a point south of W. Brown Deer Road,
and 50 to 70 feet wide between a point north of
W. Brown Deer Road and STH 167. The median
area is reduced to eight feet wide on the structures carrying the freeway over W. Silver Spring
Drive and W. Bender Road, and is 1 4 feet wide
under the structure carrying W. Brown Deer Road
over the freeway. Between W. Henry Clay Street
and W. Lexington Drive and between W. Silver
Spring Drive and W. Bender Road, concrete median
barriers provide protection for opposing traffic
flows. Steel beam guardrails are provided in the
median area between W. Lexington Drive and

W. Silver Spring Drive and between W. Bender
Road and W. Good Hope Road. Between W. Henry
Clay Street and W. Lexington Drive, three-footwide inside shoulders are provided along IH 43; no
inside shoulders are provided between Lexington
Drive and W. Good Hope Road, and six-foot-wide
inside shoulders are provided between W. Good
Hope Road and STH 167. Between W. Henry Clay
Street and W. Silver Spring Drive, no outside
shoulders are provided, while 10-foot-wideoutside
shoulders are provided between W. Silver Spring
Drive and STH 167.

IH 43 is situated on a fill between W. Henry Clay
Street and W. Silver Spring Drive; is at-grade
between W. Silver Spring Drive and W. Green Tree
Road; is in a cut between W. Green Tree Road and
W. Good Hope Road; and is again at-grade north of
W. Good Hope Road. There are structures carrying
railways or arterial streets over IH 43 at its intersection with the Chicago & North Western Transportation Company tracks, at W. Green Tree Road,
at W. Good Hope Road, at W. Brown Deer Road,
at W. County Line Road, at Old Port Washington
Road, at Donges Bay Road, and at STH 167. IH 43
passes over Lexington Drive, W. Silver Spring
Drive, and W. Bender Road on structures. The
right-of-way width along this segment of IH 43
varies from 120 to 270 feet, expanding as necessary to accommodate on- and off-ramp configurations at intersecting arterial streets. The land uses
along this segment of IH 43 are composed of a mix
of commercial, industrial, residential, and recreational south of W. Bender Road; are recreational,
institutional, and residential between W. Bender
Road and W. County Line Road; and are residential, undeveloped land, and agricultural land on the
segment of IH 43 between W. County Line Road
and STH 167.
Only one alternative was developed for increasing
the capacity of this segment of the North-South
Freeway (IH 43). This alternative called for widening the entire segment of IH 43 between W. Henry
Clay Street and STH 167 to provide for three
continuous through traffic lanes in each direction
of traffic flow. This alternative, importantly,
would also involve improvement of the interchange
at W. Silver Spring Drive and the widening of each
of the two roadways between W. Henry Clay Street
and W. Silver Spring Drive from 33 to 36 feet in
order to provide for three through traffic lanes of
standard width in both directions through the
interchange area. Reconstruction of the W. Silver
Spring Drive interchange under this alternative

would include the provision of direct on- and offramp connections between the northbound lanes
of IH 43 and W. Silver Spring Drive. Through such
reconstruction, the use of the outer northbound
lane of IH 43 between W. Henry Clay Street and
W. Silver Spring Drive as an "exit only" lane could
be eliminated, as could the use of a portion of
N. Port Washington Road for traffic associated
with the northbound lanes of IH 43. Also under
this alternative, one additional through traffic lane
would be added in each direction along IH 43
between W. Silver Spring Drive and STH 167.
Thus, under this alternative, IH 43 would be
widened to provide dual 36-foot-wide roadways
from W. Henry Clay Street to STH 167. These
roadways would likely feature 7- t o 9-foot-wide
inside and 9- to 11-foot-wide concrete outside
shoulders and concrete median barriers to separate
opposing traffic flows.
As recommended in the adopted regional transportation system plan, the segment of IH 43 between
W. Silver Spring Drive and W. Good Hope Road is
currently programmed for reconstruction under
the Wisconsin Department of Transportation's
(WisDOT's) six-year transportation improvement
program, and the WisDOT has completed final
engineering plans for this segment. These plans
call for the reconstruction of this segment of IH 43
to provide for dual 36-foot-wide roadways with
7-foot-wide inside and 11-foot-wide outside concrete shoulders. These plans also call for the installation of a concrete median barrier along this
segment to separate opposing traffic flows. It is
assumed that a similar roadway cross-section will
be utilized in the reconstruction of the remainder
of the segment of IH 43 between W. Henry Clay
Street and W. County Line Road, and that a similar roadway cross-section, except for the median,
will be utilized between W. County Line Road and
STH 167. A grassed median would be provided
north of W. County Line Road since adequate rightof-way exists along this segment for a wide median.
A typical cross-section for the reconstruction of
this segment of IH 43 is shown in Figure 123.
Nearly all of the proposed widening of IH 43
between W. Henry Clay Street and STH 167 could
be accomplished within the existing right-of-way.
However, additional right-of-way would need to be
acquired along the west side of IH 43 between
W. Bender Road and W. Silver Spring Drive to
accommodate the proposed widening of the freeway segment and attendant reconstruction of the
interchange at W. Silver Spring Drive. Preliminary

analyses indicate that, t o accomplish this widening,
it would be necessary t o acquire three residential
structures. Preliminary estimates also indicate that,
as part of this widening project, the existing structure at W. Brown Deer Road would need to be
replaced in order to provide sufficient lateral
clearance for the improved freeway cross-section.
The impacts of the improvement alternative considered for this segment of IH 43 are set forth in
Table 253. The impacts of a "do nothing" alternative, under which the capacity of this segment of
IH 43 would remain essentially unchanged, are also
provided in Table 253. Under the "do nothing"
alternative, routine maintenance would be accomplished along IH 43 between W. Henry Clay Street
and STH 167 between 1980 and the year 2000,
together with two major resurfacings. It should be
pointed out that adoption and implementation of
a "do nothing" alternative for this segment would
not serve t o abate any of the traffic congestion
anticipated along this segment of IH 43. Under the
improvement alternative, this segment of IH 43
would be expected to operate at level-of-service C,
with the portion of IH 43 in Ozaukee County
operating at level-of-service B and the segment of
IH 43 nearest the interchange with W. Silver Spring
Drive operating at level-of-service D. Under a "do
nothing" alternative, this portion of the freeway
would operate at level-of-service D, with the portion of IH 43 in Ozaukee County operating at
level-of-service C and the portion of IH 43 nearest
the interchange with W. Silver Spring Drive operating at level-of-service E. Also under the "do
nothing" alternative, 5,000 vehicles could be
expected to be diverted from IH 43 to adjacent
parallel arterial streets, thereby increasing the level
of traffic congestion on those facilities.
The costs shown in Table 253 are expressed in
1980 dollars and include estimates of the construction costs, including utility and relocation costs;
the real estate acquisition, relocation, and demolition costs for the improvement of the segment of
IH 43 between W. Henry Clay Street and STH 167;
and the maintenance costs associated with the
operation of each alternative over the plan design
period. Also indicated in Table 253 is the number
of properties which may need to be acquired under
each of the alternatives.
As shown in Table 253, the alternative which
proposes widening the segment of IH 43 between
W. Henry Clay Street and STH 167 to provide
for a continuous six-lane freeway with dual

Table 253
COST A N D DISRUPTION IMPACTS OF ALTERNATIVE IMPROVEMENT PLANS FOR THE NORTHSOUTH FREEWAY (IH 43) BETWEEN HENRY CLAY STREET A N D MEQUON ROAD (STH 167)
"Do Nothing"
Alternative

Impact
Cost (in 1980 d o ~ l a r s ) ~
Construction . . . . . . . . . . . . . . . . . .
Real Estate Acquisition,
Relocation, and Demolition. . . . . . . . .
Maintenance . . . . . . . . . . . . . . . . . .
Total
Disruption
Residential Units Taken.
Commercial Units Taken

...........
...........

Widening from Four
t o Six Lanes

$3,894,000

$29.100,000

-3,663,000

800,000
4,780,000

$7,557,000

$34,680,000

---

3
--

a~onstructioncosts for each alternative include estimates of the roadway construction, utility relocation, and engineering costs. New roadway
construction projects were assumed to have a useful life of 25 years. In order to facilitate economic comparisons between the new roadway
construction projects and the "do nothing" alternative, under the "do nothing" alternative two roadway resurfacings were assumed t o be
required during the 20-year plan design period. The first of these resurfacings was assumed to have a useful life of 15 years, and the second
a useful life of 10 years. Thus, the total effective useful life of resurfacing under the "do nothing"a1ternative would be 25 years, equivalent
t o the useful life of a new roadway construction project. Right-of-way acquisition costs for each alternative include estimates of the value of
the required real property, the cost of relocation, the cost of demolition, i f any, and the attendant administrative costs. Maintenance cost
estimates include estimates of the costs of winter maintenance over the 20-year plan period based on the number and length of pavement
lanes, as well as general maintenance costs, also based on the number and length of roadway lanes except that no general maintenance costs
were assumed t o be incurred in the first eight years following the construction of a new Portland cement concrete pavement, and in the first
four years following the construction of a new bituminous pavement.
Source: Wisconsin Department of Transportation and SEWRPC.

36-foot-wide roadways would have the highest
capital and maintenance costs of the two alternatives, $34,680,000; while the "do nothing" alternative would have capital and maintenance costs
of about $7,557,000. As also shown in Table 253,
the improvement alternative would require the
taking of three residential structures. No structures would need to be acquired under the "do
nothing" alternative.
There would be a significant difference in environmental impacts in terms of air quality and noise
levels between the improvement alternative and
the "do nothing" alternative. Under the "do nothing" alternative, reduced travel speeds and congestion-induced stop-and-go driving would result in
increased air pollutant emissions.
Based upon the additional capacity afforded and
congestion abated by the alternatives, and the costs
and environmental impacts of the alternatives, it is
recommended that that alternative be implemented
which provides for the reconstruction of this segment of IH 43 to provide for three continuous

through traffic lanes of standard width in each
direction of traffic flow between Henry Clay Street
and STH 167. This alternative was recommended
principally because its implementation could be
expected to abate the congestion along this segment of IH 43, and thereby provide a more adequate level of service in this important travel
corridor of the Milwaukee urbanized area.
Although the staff-recommended action for the
improvement of the problem segment of the
North-South Freeway included the widening of
IH 43 between N. Henry Clay Street and STH 167,
including, importantly, the reconstruction of the
interchange at W. Silver Spring Drive, the Advisory
Committee directed that this improvement and
a second improvement proposal, whereby IH 43
would be widened and reconstructed only through
the W. Silver Spring Drive interchange, be presented in this report as two separate projects.
Under this second proposal, each of the dual roadways along IH 43 between W. Henry Clay Street
and W. Silver Spring Drive would be widened from
33 to 36 feet, and the W. Silver Spring Drive inter-

change would be reconstructed to provide for
direct on- and off-ramp connections between the
northbound lanes of IH 43 and W. Silver Spring
Drive. This widening would be extended to
W. Good Hope Road in order to integrate the
reconstructed interchange with the existing segment of IH 43 north of W. Silver Spring Drive.
Under this second proposal, IH 43 would not be
widened north of W. Good Hope Road.
The capital and maintenance costs of this second
proposal, which would include the cost of a "do
nothing" alternative for the segment of IH 43
between W. Good Hope Road and STH 167, are
estimated at $15,129,000 compared, as noted,
with $34,680,000 for the improvement of the
entire segment of IH 43 between W. Henry Clay
Street and STH 167, and with $7,557,000 for
a "do nothing" alternative for this segment of
IH 43. This improvement alternative would also
require the acquisition of three residential structures. Under this second improvement alternative,
the portion of IH 43 in Ozaukee County could be
expected to operate at level-of-service C, during
peak periods and this portion of IH 43 could be
expected to operate at average speeds of 50 miles
per hour; the portion of IH 43 between W. Good
Hope Road and W. County Line Road could be
expected to operate at level-of-service D during
peak periods and this portion of IH 43 would
operate at average speeds of 40 miles per hour; and
the portion of IH 43 in the vicinity of the interchange with W. Silver Spring Drive could also be
expected to operate at level-of-service D during
peak periods and to operate at average speeds of
40 miles per hour.
Under the f i s t improvement alternative and the
"do nothing" alternative, respectively, the portion
of IH 43 in Ozaukee County could be expected
to operate at level-of-service B during peak periods
with operating speeds of 55 miles per hour, and C,
with operating speeds of 50 miles per hour; the
portion of IH 43 between W. Good Hope Road and
W. County Line Road could be expected to operate at level-of-service C during peak periods, ,with
operating speeds of 50 miles per hour and D, with
operating speeds of 40 miles per hour; and the
portion of IH 43 in the vicinity of the W. Silver
Spring Drive interchange could be expected to
operate at level-of-service D during peak periods,
with operating speeds of 40 miles per hour, and E,
with operating speeds of 30 to 35 miles per hour.

W. Fond du Lac Avenue (STH 145) from N. 68th
Street to W. Walnut street: To resblve the traffic
congestion which may be expected to remain in
the travel corridor along W. Fond du Lac Avenue
(STH 145), even after full implementation of the
recommended transportation systems management
measures, consideration was given to improving the
segment of W. Fond du Lac Avenue from N. 68th
Street to W. Walnut Street. Only by increasing the
number of moving traffic lanes on this arterial can
traffic congestion in this travel corridor be reduced,
and in some cases abated.
Between N. 68th Street and N. 35th Street, W. Fond
du Lac Avenue has an urban cross-section with
curbs and gutters and sidewalks. This segment has
dual 36-foot-wide roadways separated by a 24-footwide median between N. 68th Street and N. 60th
Street, and dual 34-foot-wide roadways separated
by a 26-foot-wide median between N. 60th Street
and N. 35th Street, all within a 120-foot rightof-way, adequate to provide for two traffic lanes
and one parking lane in each direction. Between
N. 35th Street and W. Walnut Street, W. Fond du
Lac Avenue also has an urban cross-section with
curbs and gutters and sidewalks. The pavement is
50 feet wide curb-to-curb within a 66-foot-wide
right-of-way, adequate to provide for two traffic
lanes and two parking lanes. The transition between
the two cross-sections occurs between N. 36th
Street and N. 34th Street. At its intersection with
N. 13th Street, W. Fond du Lac Avenue divides
into paired one-way roadways, the southeastbound roadway proceeding southbound on N. 13th
Street to W. Walnut Street, and the northwestbound roadway being carried on W. Fond du Lac
Avenue. At its western terminus at N. 68th Street,
W. Fond du Lac Avenue merges with the Fond du
Lac Freeway (STH 145). At its eastern terminus at
W. Walnut Street, W. Fond du Lac Avenue is proposed to merge with the on- and off-ramps of the
Hillside Interchange "stub end" connection recommended under the short-range plan, which includes
the improvement of W. Fond du Lac Avenue to
a desirable urban cross-section from W. Walnut
Street to N. 15th Street. There are substantial
portions of cleared right-of-way within the Park
Freeway-West corridor in the vicinity of W. Fond
du Lac Avenue and adjacent arterials east of
N. 27th Street. The tracks of the Milwaukee Road
Railroad Company cross over W. Fond du Lac
Avenue on a structure located between N. 32nd
and N. 30th Streets at W. Locust Street. Currently,
there are only minimum parking restrictions along
this segment of W. Fond du Lac Avenue.

Roadway improvement alternatives were designed
for three separate segments of W. Fond du Lac
Avenue because of the variation in existing crosssections and rights-of-way between the segments,
and because of the characteristics of the land uses
adjacent to each of the segments. The first segment
extends from N. 68th Street to N. 35th Street, the
second from N. 35th Street t o N. 27th Street, and
the third from N. 27th Street to W. Walnut Street.
Only one improvement alternative-the removal of
on-street parking-was considered for the first segment. Five alternatives were developed for increasing the capacity of the second segment; and eight
alternatives were developed for increasing the
capacity of the third segment.
The five alternatives developed for the second segment of W. Fond du Lac Avenue are the same as
the first five alternatives developed for the third
segment of the arterial. The first of these five
alternatives called for the prohibition of all remaining peak-period on-street parking, as well as the
prohibition of all left turns, along the length of
these two segments of W. Fond du Lac Avenue.
The next two alternatives called for widening each
of these segments of W. Fond du Lac Avenue to
two types of minimum urban cross-sections. The
last two alternatives called for widening these two
segments to desirable cross-sections. A sixth alternative developed for the segment of W. Fond du
Lac Avenue between N. 27th Street and W. Walnut
Street would also involve widening to a desirable
urban cross-section, except under this alternative
W. Fond du Lac Avenue would not be widened
through the W. Fond du Lac Avenue business district. This alternative would instead use a pair of
one-way arterials to bypass this district.
The seventh and eighth alternatives developed for
the segment of W. Fond du Lac Avenue between
N. 27th Street and W. Walnut Street would attempt
to provide an alternate route for traffic by improving arterial streets other than W. Fond du Lac
Avenue between N. 27th Street and W. Walnut
Street. As the alternate routing, the seventh alternative would use a widened N. 27th Street from
W. Fond du Lac Avenue to W. North Avenue, and
a widened and realigned W. North Avenue from
N. 27th Street to W. Fond du Lac Avenue at
a new intersection between N. 19th and N. 20th
Streets. The eighth alternative would use a widened
N. 27th Street from W. Fond du Lac Avenue to
W. Lisbon Avenue, and W. Lisbon Avenue and
W. Walnut Street from N. 27th Street to W. Fond
du Lac Avenue as the alternate routing. This seg-

ment of W. Lisbon Avenue and W. Walnut Street
has a desirable urban cross-section with the exception of the segment east of N. 14th Street, which
has a minimum urban cross-section.
For the latter two segments of W. Fond du Lac
Avenue, the alternatives were evaluated in terms
of cost and disruption; traffic impact, including
volume-todesign-capacity ratios; parking prohibitions; left-turn restrictions; air pollution impacts in
terms of the amount of carbon monoxide and
hydrocarbon emissions; and fuel consumption. For
the first segment of W. Fond du Lac Avenue, only
the cost and disruption attendant to the proposed
parking prohibition improvement was evaluated.
The impacts of a "do nothing" alternative, under
which the physical dimensions of the roadway
surface and regulations concerning parking and
left-turn movements would remain essentially
unchanged, were also assessed for each segment of
W. Fond du Lac Avenue.
Semnent o f W . Fond du Lac Avenue (STH 1 4 5 )
fr& N. 6 8 t h Street to N. 35th Street: 'AS already
noted, only one alternative-the prohibition of
on-street parking-was considered for the segment
of W. Fond du Lac Avenue between N. 68th Street
and N. 35th Street. This alternative would entail
the prohibition of on-street parking in the direction of peak traffic flow during both the morning
and evening peak periods along this segment of
W. Fond du Lac Avenue. This prohibition would
mean that vehicles accessing commercial and residential land uses along this segment of W. Fond du
Lac Avenue would have to seek parking space on
nearby intersecting streets or use off-street parking
space in the area.
Development along this segment of W. Fond du Lac
consists primarily of a combination of commercial
and residential land uses. Although on-street parking is used regularly along this segment, the prohibition of on-street parking in the direction of
peak traffic flow during both the morning and
evening peak periods is considered implementable
because of the availability of parking on nearby
intersecting streets and at off-street locations. The
physical widening of this segment of W. Fond du
Lac Avenue t o provide for three traffic lanes and
a parking lane in each direction was not considered.
The roadway is already widened to a desirable
urban cross-section, and any further widening of
the arterial could jeopardize safe pedestrian movement and result in excessive disruption. Such prohibition of on-street parking could be expected

to abate all traffic congestion along this segment,
and to reduce traffic congestion in the corridor of
the study area.

Segment o f W . Fond du Lac Avenue from N. 35th
Street to N. 27th Street: As alreadv noted. five
alternatives were also developed fo; the second
segment of W. Fond du Lac Avenue. The first of
these alternatives would require the prohibition of
all remaining on-street parking and the institution
of a no-stopping and tow-away zone on W. Fond
du Lac Avenue during both the morning and evening peak periods in the direction of peak traffic
flow. In this manner, two through traffic lanes
could be provided in each direction along W. Fond
du Lac Avenue during peak periods. To further
increase capacity under this alternative, all left-turn
movements from W. Fond du Lac Avenue would
be prohibited during both peak travel periods.
These left-turn movements would be accommodated by right-turn movements from W. Fond du
Lac Avenue followed by left- or right-turn movements on adjacent residential streets. The attendant
crossing movements of W. Fond du Lac Avenue
would be encouraged to be made at signalized
intersecting streets. The signals along the arterial
would be retimed to maintain good progression
and minimal travel times. Because of the parking
restrictions under this alternative, vehicles accessing businesses or residences which front W. Fond
du Lac Avenue between N. 35th Street and N. 27th
Street during periods of parking restrictions would
have to seek parking space along nearby intersecting streets, or use off-street parking space in the
area. As shown in Table 254, W. Fond du Lac
Avenue from N. 35th Street to N. 27th Street
could be expected to operate over design capacity
even with parking and left turns prohibited. As
seen in this table, the level of service along this
segment under this alternative, compared with that
under a "do nothing" plan for this segment, would
be improved from E to D during peak periods.
The second alternative considered for W. Fond du
Lac Avenue between N. 35th Street and N. 27th
Street would retain the existing cross-sectionexcept
at W. Locust Street, where the existing 66-footwide right-of-way would be widened to 80 feet to
provide for the addition of left- and/or right-turn
lanes. Under this plan, it would be necessary to
replace the structure which carries the Milwaukee
Road railway over W. Fond du Lac Avenue between
N. 30th Street and N. 32nd Street. In order to
maintain two through lanes of traffic in the peak
direction during peak periods under this alternative,

it would again be necessary to prohibit on-street
parking, standing, and stopping, and to institute
a tow-away zone in the direction of peak traffic
flow, during both the morning and evening peak
periods. As under the first alternative, vehicles
accessing businesses or residences which front this
segment of W. Fond du Lac Avenue during periods
of parking restrictions would have to seek parking
space along nearby intersecting streets or use offstreet parking in the area. Fven though additional
left-turn lanes would be provided at the intersection of W. Fond du Lac Avenue and W. Locust
Street under this alternative, the prohibition of all
left-turn movements from W. Fond du Lac Avenue
would be required during peak periods.
The third improvement alternative considered for
this segment of W. Fond du Lac Avenue would
involve widening the arterial between N. 35th
Street and N. 27th Street to a 64-foot-wide undivided urban roadway within an 80-foot-wide rightof-way. A typical cross-section for this alternative
is shown in Figure 124. Under this alternative, it
would be necessary to acquire an additional 1 4 feet
of right-of-way along the arterial. The location for
the widened right-of-way which would result in the
least cost and disruption was determined to be
along the south right-of-way line between N. 35th
Street and N. 27th Street. It would be necessary
under this alternative to replace the structure
which carries the Milwaukee Road railway over
W. Fond du Lac Avenue between N. 30th Street
and N. 32nd Street. This widening would provide
for two traffic lanes in each direction in addition
to a center lane which could be used as a continuous left-turn lane for both directions of traffic.
In order to maintain two through lanes of traffic
in the direction of peak traffic flow during peak
periods along this segment of W. Fond du Lac
Avenue, it would be necessary to prohibit on-street
parking, standing, and stopping under this alternative, and to institute a tow-away zone in the direction of peak traffic flow during both the morning
and evening peak periods. Vehicles accessing businesses or residences which front W. Fond du Lac
Avenue between N. 35th Street and N. 27th Street
would have to seek parking space along nearby
intersecting streets, or use off-street parking space
in the area. Left turns, however, would be permitted at all times along this segment of W. Fond
du Lac Avenue.
As shown in Table 254, the traffic volumes and
levels of service on this segment of W. Fond du Lac
Avenue are expected to be about the same under

Table 254
COST AND DISRUPTION IMPACTS, TRAFFIC IMPACTS, POLLUTANT EMISSION RATES,
A N D FUEL CONSUMPTION IMPACTS OF ALTERNATIVE IMPROVEMENT PLANS FOR THE
SEGMENT OF W. FOND D U LAC AVENUE FROM N. 35TH STREET TO N. 27th STREET
Minimum Urban Cross-Section

Impact
Cost (in 1980 dollarda
Construction . . . . . . . . . . .
Real Estate Acquisition,
Relocation, and Demolition.
Maintenance . . . . . . . . . . .

.

Total
Disruption
Residential Units Taken.
Commercial Units Taken
Industrial Units Taken. .
Level of Service
Average Peak Period.
Midday Period . . . .
Evening Period . . . .

....
. . . .

......

......
......

Year 2000 Traffic Volume
(vehicles per day) . . . . .
(1981 traffic volume on
existing roadway14,100 vehicles per day)
Parking Prohibition
Morning Peak Period.
Midday Period . . . .
Evening Peak Period.

....

....

......
......
......

Left-Turn Restrictions
Peak Periods . . . .
Midday Period . . .
Evening Period . . .

.......
.......
.......

Pollutants Emitted in
the Year 2000
(tons per year)
Carbon Monoxide .
Hydrocarbons . . .

.......
.......
.....

Total Fuel Cost 1980-2000
(in 1980 dollars). . . . . .

....

Alternative 5
(36-footuuide urban
roadway pairs with
median, and peak-period
parking prohibited]

"Do Nothing"
Alternative

Alternative 1
(parking and
left-turn
prohibition)

Alternative 2
(existing roadway
with widened
intersections)

$ 980.000

$1,130,000

$1,402,000

$3,462.000

$4,914,000

$4.91 7,000

..

..

212.000

212,000

495,000
217,000

660,000
265,000

742,000
318,000

742,000
318,000

$1,192.000

$1,342.000

$2.1 14.000

$4,387.000

$5,974,000

$5,977,000

..
..
..

..
..

..

..

6

8

9

..

..

..

..

..

E
C
A

D
C
A

D
B
A

D
B
A

D
A
A

B/C
A
A

14,500

20,800

20,800

20.800

20,800

20,800

..

..
9

No prohibition
No prohibition
No prohibition

Peak direction
No prohibition
Peak direction

Peak direction
No prohibition
Peak direction

Peak direction
No prohibition
Peak direction

No prohibition
No prohibition
No prohibition

Peak direction
No prohibit~on
Peak direction

Permitted
Permitted
Permitted

Prohibited
Permitted
Prohibited

Prohibited
Perm~tted
Prohibited

Permitted
Permitted
Permitted

Permitted
Permitted
Permitted

Permitted
Permitted
Permitted

127.0
13.5

112.0
12.0

99.7
10.4
-

Fuel Consumption (total
gallons 1980-2000) . . .

Alternative 3
(64-foot-wide
urban roadway
with continuous
left-turn lane)

Desirable Urban Cross-Section
Alternative 4
(36-footwide
urban roadway
pairs with median,
and peak-period
parking permitted)

99.7
10.4

97.5
10.1

90.6
9 .O

~

3,695,000

3,450,000

3,271,000

3,271.000

3,246,000

3,153,000

$6,651.000

$6.1 20.000

$5,730.000

$5,730,000

$5,676,000

$5,474,000

a Construction costs for each alternative include estimates of the cost o f roadway construction, lighting, traffic signah, utility and storm sewer relocation, andengineering. New roadway construction projects were assumed to have a useful life of 25 years. I n order to facilitate economic comparisons between the new roadway construction projectsand the "do
nothing" alternative, under the "do nothing" alternative two roadway resurfacings were assumed to be required during the 20-year plan design period. The first of these resurfacings
was assumed m have a useful life o f 15 years, and the second a useful life o f 70 years. Thus, the total effective useful life of resurfacing under the "do nothing"a1ternative would be
2 5 vears, equivalent to the useful life o f a new roadway construction project. Right-of-way acquisition costs for each alternative include estimates of the value of the required real
property, the cost of relocation, the cost of demolition, i f any, and the attendant administrative costs. Maintenance cost estimates include estimates of the costs of winter maintenance
over the 20-year plan period based on the number and length of pavement lanes, as well as general maintenance costs, also based on the number and length of roadway lanes except
that no general maintenance costs were assumed to be incurred i n the first eight years following the construction o f a new Portland cement concrete pavement, and i n the first four
vears following the construction of a new bituminous pavement.

Source: Wisconsin Department of Transportation, C ~ t of
y Milwaukee, and SEWRPC.

the second and third alternative improvement
plans. Peak-period level of service would remain
at D, as under the first alternative plan. During the
midday period, however, the level of service may
be expected to be improved from C to B.

The fourth alternative considered for the segment
of W. Fond du Lac Avenue between N. 35th Street
and N. 27th Street would involve widening the
arterial to provide a desirable six-lane urban roadway. This alternative would entail the provision

Figure 124
TYPICAL CROSS-SECTIONS OF IMPROVEMENT ALTERNATIVES FOR W. FOND D U LAC AVENUE
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of dual 36-foot-wide roadways separated by
a 12-foot-wide median with curbs, gutters, and
sidewalks within a 100-foot-wide right-of-way
between N. 35th Street and N. 32nd Street; and
dual 36-foot-wide roadways separated by a 24-footwide median with curbs, gutters, and sidewalks
within a 120-foot-wide right-of-way between
N. 32nd Street and N. 27th Street. A 100-footwide right-of-way and narrowed median would be
provided under this alternative between N. 35th
Street and N. 32nd Street because of the right-ofway limitations imposed by the Milwaukee County
Transit System bus storage facility located t o the
south of W. Fond du Lac Avenue. Typical crosssections for this alternative are shown in Figure
124. Under this alternative, it would be necessary

to acquire an additional 34 feet of right-of-way
along W. Fond du Lac Avenue between N. 35th
Street and N. 32nd Street, and an additional
54 feet of right-of-way between N. 32nd Street and
N. 27th Street. The location for the widened rightof-way which would result in the least cost and
disruption was determined to be along the south
right-of-way line between N. 35th Street and
N. 27th Street. Also under this alternative, the
structure which carries the tracks of the Milwaukee
Road railway over W. Fond du Lac Avenue between
N. 32nd Street and N. 30th Street would need to
be replaced. The widening of this segment would
provide for two through traffic lanes and a parking
lane in the direction of peak traffic flow during
each peak travel period. The provision of a 24-foot-

wide median between N. 32nd Street and N. 27th
Street would permit the addition, as necessary, of
left-turn lanes along this segment, and would provide for the separation of opposing traffic flows for
increased travel safety. Table 254 sets forth the
expected traffic volumes and levels of service
under this fourth alternative. Under this alternative, W. Fond du Lac Avenue between N. 35th
Street and N. 27th Street would continue to
operate over design capacity during both peak
periods. The level of service under this alternative
would continue to be D during peak travel periods,
as under the second and third alternatives considered. However, midday level of service would be
improved to A under this alternative.
The fifth, and final, alternative considered for this
segment of W. Fond du Lac Avenue would provide
for three traffic lanes between N. 35th Street and
N. 27th Street during peak periods in the direction
of peak traffic flow. This alternative would have
the same cross-sections provided under the fourth
alternative. The additional third lane would be provided by prohibiting all on-street parking, standing,
and stopping, and by instituting a tow-away zone,
in the direction of peak traffic flow during both
the morning and evening peak periods. Because of
these restrictions, vehicles accessing businesses or
residences which front this segment of W. Fond du
Lac Avenue during peak periods would, as under
the first three alternatives, have to seek parking
space along nearby intersecting streets or use offstreet parking space in the area. This is the first
alternative considered for this segment of W. Fond
du Lac Avenue which may be expected to alleviate
the traffic congestion anticipated on this segment,
and in this corridor of the study area. As shown in
Table 254, under this alternative the level of service could be expected to be improved to between
B and C during peak periods.

Segment o f W. Fond du Lac Avenue from N. 27th
Street to W . Walnut Street: Eight
- alternatives were
considered for the provision of added roadway
capacity within the Fond du Lac Avenue corridor
between N. 27th Street and W. Walnut Street. The
first five of these alternatives were the same five
alternatives proposed for the improvement of
W. Fond du Lac Avenue from N. 35th Street to
N. 27th Street, and thus represent extensions of
the five roadway cross-section alternatives.
The first of these alternatives would again require
only the prohibition of all remaining on-street
parking, together with the prohibition of all left
turns along this segment during both the morning

and evening peak periods. Left-turn movements
would again be accommodated by right-turn movements from W. Fond du Lac Avenue, followed by
turn movements on adjacent residential streets.
The signals along this segment of W. Fond du Lac
Avenue would be retimed to maintain good progression and minimal travel times. Because of the
parking restrictions proposed under this alternative, vehicles accessing businesses or residences
which front W. Fond du, Lac Avenue between
N. 27th Street and W. Walnut Street during the
periods of parking restriction would have to seek
parking space along nearby intersecting streets or
use off-street parking space in the area. Land use
along this segment of W. Fond du Lac Avenue
is largely commercial and, although a minimal
amount of off-street parking exists along the segment, there are probably enough parking spaces
on adjacent side streets in off-street locations to
make this alternative implementable.
This alternative would provide for two through
lanes of traffic in the direction of peak traffic flow
during each peak travel period from N. 27th Street
to N. 15th Street and, in conjunction with the
reconstruction of W. Fond du Lac Avenue associated with completion of the Hillside Interchange,
three through traffic lanes east of N. 15th Street.
As shown in Table 255, under this alternative
W. Fond du Lac Avenue from N_. 27th Street to
W. Walnut Street would continue to operate over
design capacity during the peak periods. Under this
alternative, the peak-period level of service would
be D, improved from E under the "do nothing"
alternative for this segment.
Under the second alternative considered for this
segment of W. Fond du Lac Avenue, only certain
intersections would be widened. At these intersections, the right-of-way would be widened from the
existing 66 feet to 80 feet, and left- and right-turn
lanes would be provided as necessary. Along this
segment, both Oak Street and N. 23rd Street and
N. 21st Street and W. North Avenue would be
widened. In order to maintain two through lanes
for traffic in the peak direction from N. 27th
Street to N. 15th Street and three through lanes
east of N. 15th Street during the peak periods, it
would be necessary to prohibit on-street parking,
standing, and stopping, and to institute a tow-away
zone, in the direction of peak traffic flow during
both the morning and evening peak periods along
this segment of W. Fond du Lac Avenue. The prohibition of left-turn movements from W. Fond du
Lac Avenue would also be necessary during peak
periods under this alternative.

Table 255
COST AND DISRUPTION IMPACTS, TRAFFIC IMPACTS, POLLUTANT EMISSION RATES, AND FUEL CONSUMPTION 'IMPACTS OF ALTERNATIVE
IMPROVEMENT PLANS FOR THE SEGMENT OF W. FOND D U LAC AVENUE FROM N. 27TH STREET TO W. WALNUT STREET

Alternative 4

"DO Nothing''
Alternative

Impact
Cost lin 1980 dollarsla
Construction.
Real Estate Acquisition,
Relocation, and Demolition
Maintenance Costs. . . . . . .

...........
..
..

Total
Disruption
Residential UnitsTakan
Commercial Units Taken
Institutional Pmprtier Taken

.....
.....

..

Level of Service on W . Fond
du Lac Avenue between
N . 27th Street and
W. Walnut Street
Average Peak Period. . . . .
Midday Period
Evening Period.

...
...........
..........

Year 2000 Traffic Volume
Ivehiiles per day).
0980 traffic ~ l u m e on
r
existing roadway-9,00014,000 vehicles per day)

.........

Alternative 1
(parking and
left-turn
prohibition)

Alternative 2
lexistiog roadway

(64-faotuuida
urbanroadway

roadway pairs
with median

Alternative 5

(36foot-wide urban
roadway pairs with

5 2,015,000

$ 2,442.000

53,092,000

$ 3.708.000

$ 3,711,000

$ 3897,000

$ 4397.000

$ 2,514DW

371 ,000

371.000

1,903,000
380,000

1,981,000
464.000

2,293,000
556.000

2.293.000
556,000

1,334.000
588.000

1.150P00
681.000

3,337.000
766P00

$ 2,098,000

5 2.386.000

0 4.725.000

5 5,637,000

S 6,557,000

$ 6.560.000

S 5,619,000

5 6.MB.000

$ 6817.oOC

5 1.727.000
..

..
..

..

1
24

7
33
1

7
38
1

7
38
1

D

6
25
1

D

D
A
A

C

D

D

8

A
A

A
A

C

A

D
B
A

C

C
A

A

C
A

13.20016,000

20.3W23.500

20,30023,500

20,30023.500

20,30023,500

22,40025,700

22,40025.700

1980023,500

20,30023,500

Peak direction

Peak direction

NO Prohibition
Peak direction

NO prohibition
Peak direction

Permitted
Permitted
Permitted

Permitted
Permitted
Permitted

Peak direction

Peak direction

Peak direction

No prohibition

Peak direction

Midday Period . . . .
Evening Peak P e r i d .

.......
.......

No prohibition
No prohibition

No prohibition
Peak direction

No prohibition
Peak direction

No prohibition
Peak direction

No prohibition
No prohibition

No prohibition
Peak direction

Peak direction (on
%nutheartbound
roadway only)
NO prohibition
NO prohibition

Permitted
Permitted
Permitted

Prohibited
Permitted
Permitted

Prohibited
Permitted
Permitted

Permitted
Permitted
Permitted

Permitted
Permitted
Permitted

Permitted
Permitted
Permitted

Permitted
Permitted
Permitted

.....

Fuel Consumption (total
gallons 1980-20001

........

Total Fuel Cost 1080.2000
lin1980dollars) . . . . . .

....

58
8
1

E
C

No prohibition

...........

18
6
1

A

.......

Pollutants Emitted in the
Year 2000 (tons per year)
Carbon Monoxide . . . .
Hydrocarbons

Alternative 8
falternate route)
of N . 27th Street,

Parkine Prohibition on
W. Fond du Lac Awnue
Morning Peak Period

Left-Turn Restrictions
Peak Periods . . . . . . . . . . . .
Middav Period . . . . . . . . . . .
Evening Period. . . . . . . . . . .

Alternative 7
(alternate route

254.2
26.1

239.2
25.1

220.0
22.5

220.0
22.5

214.7
21.7

198.1
19.5

208.4
20.6

233.6
24.5

239.2
25.1

9,083,000

8,782,000

8,544,000

8,544,000

8,465,000

8,218,000

8,423,000

8859.000

8,782,000

$15,414,000

$14,761.000

$14,243,000

$14,243,000

$14.116.000

$13,537,000

$13,875,000

$14,554,000

$14,761,000

a Construction costs for wJ, altermtiw include estimates o f the m r t of roadway mnstruction, lighting, traffic signals, utility and smrm sewer mIofdtion,and enginaering. New roadway construction projects were assumed t o haw a useful life o f 2 5 y-.
In order to facilitate economic mmParisonr benvssn the new roadway mnstruftion projects and the "do norhing"altsmatiw, under the "do nothing"a1tsmetiw two roadway resurfacings wereassumed t o be reqviredduring the 2Oyearplan derign
period. The first of there resurfacings was assumed m haw a useful life of 15 years, and the second a useful life of 10 yean. Thus, the tom1 effective useful life of resurfwing under the ' d o nothing"a1ternatiw would be 2 5 years, equivalent t o the
useful life of a new roadway mnstruction project. Right*fwaY acquisition costs for each almrnative include e$timates of the value of the required rewlpmperry, the m o t o f r~lofdtiOfl,the cost of demolition, i f any, and the attendant administrative
costs Maintenance cost estimates include esrimater of the costs of the winter maintenance o w , the 20-year plan period based on the number and length of pawment lanes, as w l l as general maintenance costs, also based on the number andlength of
roadway lanes except that no general maintenance costs wer6 assumed m be incurred i n the first eight years following the mnrrruetion of a new Portland cement concerp pewment, and in the first four yeam following the mnatruction o f s new bituminous pavement
Onatreet parking prohibition during peak periods is assumed on N. 27th Street from W. Fond du Lac Avenue to W. Lisbon Avenue and on W. North Avenue from N. 27th Street t o W. Fond du Lac Avenue.
C~n-streer
mrking prohibition during peak periods is assumed on W. Fond du Lac Avenue from N. 27th Street to W. Wdnot Street and on N. 27th Street from W. North Awnus t o W. Lisbon Avenue

Source: Wisconsin Department of Tra~mrportetion.City o f Milwaukee, andSEWRPC

The third alternative proposed for W. Fond du Lac
Avenue between N. 27th Street and W. Walnut
Street would involve widening to a 64-foot-wide
undivided roadway, featuring four traffic lanes and
a continuous left-turn lane with curbs and gutters
and sidewalks within an 80-foot right-of-way from
N. 27th Street to N. 15th Street. A typical crosssection for this alternative is shown in Figure 124.
The location for the additional 1 4 feet of right-ofway required under this alternative which would
result in the least cost and disruption was determined to be along the north right-of-way line
between N. 27th Street and N. 24th Street, and
along the south right-of-way line between N. 24th
Street and N. 15th Street. In order to maintain two
through lanes of traffic in the direction of peak
traffic flow during peak periods along W. Fond du
Lac Avenue between N. 27th Street and N. 15th
Street, and three through traffic lanes east of
N. 15th Street, it would again be necessary to prohibit on-street parking, standing, and stopping, and
to institute a tow-away zone, in the direction of
peak traffic flow during both the morning and
evening peak periods.

N. 24th Street, and along the south right-of-way
line of W. Fond du Lac Avenue between N. 24th
Street and W. Walnut Street. East of N. 20th
Street, this alternative would take advantage of
available rights-of-way in the cleared Park FreewayWest corridor. This widening would provide for
two through lanes of traffic and a parking lane in
the direction of peak traffic flow during each peak
travel period on this segment of W. Fond du Lac
Avenue. The provision of a 24-foot-wide median
under this alternative would permit the addition of
left- and right-turn lanes as required at major intersections, and would provide for the separation of
opposing traffic flows for increased travel safety.

As shown in Table 255, under both the second and
third alternatives, W. Fond du Lac Avenue between
N. 27th Street and W. Walnut Street may be
expected to remain congested during the peak
periods. The average level of service during peak
periods along W. Fond du Lac Avenue under each
of these alternatives would be the same as under
the first alternative and the "do nothing" alternative, or level-of-service D. However, midday level
of service under this alternative is expected to be
improved from C to B.

The fifth alternative considered for this segment of
W. Fond du Lac Avenue would provide for three
continuous traffic lanes between N. 27th Street
and W. Walnut Street during each peak period in
the direction of peak traffic flowcwithin the same
desirable urban cross-section provided for under
the fourth alternative. These three lanes would be
provided through the prohibition of all on-street
parking, standing, and stopping, and the institution
of a tow-away zone, in the direction of peak traffic
flow. This is the first alternative which may be
expected to abate the peak-period congestion on
this segment of W. Fond du Lac Avenue and to
reduce traffic congestion in this travel corridor.
As shown in Table 255, the average peak-period
level of service on W. Fond du Lac Avenue
between N. 27th Street and W. Walnut Street
could be expected to be improved to C under
this alternative.

The fourth alternative considered for the segment
of W. Fond du Lac Avenue between N. 27th Street
and W. Walnut Street would involve widening to
provide for a continuous, desirable, six-lane urban
roadway. This alternative would entail the provision of new, dual 36-foot-wide roadways with
a 24-foot-wide median on a 120-foot-wide rightof-way between N. 27th Street and N. 15th Street
which would merge with the desirable urban roadway east of N. 15th Street recommended under the
short-range plan in conjunction with the completion of the Hillside Interchange. A typical crosssection for this alternative is shown in Figure 124.
The location for the additional 54 feet of right-ofway required under this alternative which would
result in the least cost and disruption was determined to be along the north right-of-way line of
W. Fond du Lac Avenue from N. 27th Street to

As shown in Table 255, under this alternative,
W. Fond du Lac Avenue between N. 27th Street
and W. Walnut Street may be expected to remain
congested during peak periods. The peak-period
level of service on this segment of W. Fond du Lac
Avenue would be the same under this alternative
as under the second and third alternatives, or levelof-service D. However, the average midday level of
service would be improved to A.

An important consideration in the design and
evaluation of alternatives for the third segment
of W. Fond du Lac Avenue was the existing land
use along this arterial between N. 27th Street and
W. Garfield Avenue. Land uses along this corridor
are principally commercial and comprise the
W. Fond du Lac Avenue business district. The
widening of W. Fond du Lac Avenue proposed
under the fourth and fifth alternatives would result
in the taking of several business units and the

consequent disruption of the business district. To
partially reduce the disruption which would be
incurred under the fourth and fifth alternatives,
a sixth alternative was considered under which
the existing cross-section of the arterial between
W. Oak Street and W. Garfield Avenue would
remain unchanged.
This sixth alternative would be similar to the
fourth and fifth alternatives except that a 36-footwide roadway would be constructed for southeastbound W. Fond du Lac Avenue traffic from a point
north of the intersection of W. Oak Street and
W. Fond du Lac Avenue to the intersection of
W. Garfield Avenue and W. Fond du Lac Avenue.
The new roadway, as shown on Map 232, would
be curvilinear to accommodate 30-mph speeds on
W. Fond du Lac Avenue and would intersect with
W. North Avenue at about N. 24th Street. The
roadway would then carry traffic southeasterly to
intersect W. Garfield Avenue at about N. 22nd
Street, and W. Garfield Avenue would be widened
under this alternative from 30 to 36 feet between
N. 22nd Street and W. Fond du Lac Avenue. Under
this alternative, W. Fond du Lac Avenue between
W. Garfield Avenue and W. Oak Street would
operate on its existing cross-section as a one-way
street northwestbound; and the new curvilinear
roadway and the widened segment of W. Garfield
Avenue would operate as a one-way street southeast-bound. In order to construct the new roadway
between W. Oak Street and W. North Avenue,
additional right-of-way, including portions of two
parking lots and one commercial unit, would need
to be acquired from each side of the segment of
W. Oak Street south of W. Fond du Lac Avenue.
All other construction could be accommodated
within the existing right-of-way, or on land presently owned by Milwaukee County or the City
of Milwaukee within the cleared Park FreewayWest corridor. No structures would be required
to be taken along W. Fond du Lac Avenue between
W. Oak Street and W. Garfield Avenue under this
alternative, and the business community along this
segment of W. Fond du Lac Avenue would be
unaffected. Traffic engineering considerations,
including intersection control and signalization and
street closings, which have the potential to hinder
traffic circulation, would need to be carefully
considered in the final design engineering phase.
Preliminary recommendations for street closings
which would be necessary under this alternative are
shown on Map 232.
In order to provide for three traffic lanes in each
direction during peak periods under this alternative, on-street parking could be permitted on one

side of the street only on that segment of W. Fond
du Lac Avenue between W. Oak Street and W. Garfield Avenue. On-street parking would be prohibited during peak periods along the remainder of
this segment of W. Fond du Lac Avenue. As indicated in Table 255, the average peak-period level
of service along this segment of W. Fond du Lac
Avenue would be the same under this alternative as
under the fifth alternative.
The last two alternatives considered for the alleviation of traffic congestion along the third segment
of W. Fond du Lac Avenue proposed alternative
arterial routes for traffic which would otherwise
use this segment. Under each of these two alternatives-the seventh and eighth to be considered for
this segment-W. Fond du Lac Avenue would maintain its existing cross-section between N. 27th
Street and W. Garfield Avenue, and all peak-period
on-street parking would be prohibited.
Under the seventh alternative, as shown on
Map 233, the alternate route for traffic would be
provided on N. 27th Street between W. Fond du
Lac Avenue and W. North Avenue, on W. North
Avenue and W. Garfield Avenue between N. 27th
Street and W. Fond du Lac Avenue, and on
W. Fond du Lac Avenue between W. Garfield
Avenue and the W. Fond du Lac Avenue extension
of the Hillside Interchange. Between W. Fond du
Lac Avenue and W. North Avenue, N. 27th Street
has an urban cross-section with curbs and gutters
and sidewalks. The pavement is 50 feet wide curbto-curb within a 66-foot-wide right-of-way, adequate to provide for two through traffic lanes in
each direction of traffic flow. Between N. 27th
Street and W. Fond du Lac Avenue, W. North
Avenue also has an urban cross-section with curbs
and gutters and sidewalks. The pavement is also
50 feet wide curb-to-curb within a 66-foot-wide
right-of-way, and is adequate to provide for two
through traffic lanes and two parking lanes.
Between N. 22nd Street and W. Fond du Lac
Avenue, W. Garfield Avenue also has an urban
cross-section with curbs and gutters and sidewalks.
The pavement is 30 feet wide along this segment
within a 60-foot-wide right-of-way. On-street parking is currently permitted along all of these roadway segments.
Under this alternative, N. 27th Street would be
widened between W. Fond du Lac Avenue and
W. North Avenue, and W. North Avenue would be
widened between N. 27th Street and N. 24th
Street to provide for dual 36-foot-wide urban
roadways separated by a 24-foot-wide median,

Map 232
LONG-RANGE IMPROVEMENT ALTERNATIVE NO. 6 FOR W. FOND DU LAC
AVENUE FROM N. 27TH STREET TO THE HILLSIDE INTERCHANGE

-
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This map show, the sixth alternative considered under the study for the improvement of W. Fond du Lac Avenue between N. 27th Street and
the Hillside Interchange. Under this alternative, W. Fond du Lac Avenue w w l d tre improved t o accommodate dual 36footmide roadways
Deparated by a 24foot-wide median between N. 27th Street and a point north of W.Oak Street. A t that p0int.a new roadway would be con.
eructed which would loop west of the W. Fond du Lac Avenue business district between W. Oak Street and W. Garfield Avenue. This new
roadway would carry eastbound traffic on W. Fond du Lac Avenue, and would operate in conjunction with the existing segment of W. Fond du
Lac Avenue between W. Garfield Avenue and W. Oak Street, which wouldcarrv weebwnd tratfic. Under this alternative, the W. Fond du Lac
Avenue business district would remain as it currently exists.

S W ~ SEWRPC.
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Map 233

LONG-RANGE IMPROVEMENT ALTERNATIVE NO. 7 FOR W. FOND DU LAC
AVENUE FROM N. 27TH STREET TO THE HILLSIDE INTERCHANGE
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CLOSED ROADWAY

This map shows the seventh alternative considered under the study for the improvement of W. Fond du Lac Avenue between N. 27th Street
and the Hillside Interchange. Under this alternative, en alternate route would be provided for traffic which would otherwise utilize W. Fond du
Lac Avenue. The alternate route would provide dual 36foot.wide roadways separated by a 24foot-wide median along N. 27th Street between
W. Fond du Lac Avenue and W. North Avenue; along W. North Avenue and W. Garfield Avenue between N. 27th Street and W. Fond du Lac
Avenue: and along W. Fond du Lac Avenue between W. Garfield Avenue and the Hillside Interchange. Under this alternative, the W. Fond du
Lac Avenue business district between N. 27th Street and W. Garfield Avenue would remain as it currently exists.

Source: SEWRPC.

with curbs and gutters and sidewalks within
a 120-foot-wide right-of-way. A new roadway, also
consisting of dual 36-foot-wide urban roadways
within a 120-foot-wide right-of-way, would be
located diagonally between the intersection of
W. North Avenue and N. 24th Street and the
intersection of W. Garfield Avenue and N. 22nd
Street. W. Garfield Avenue between N. 22nd Street
and W. Fond du Lac Avenue, and W. Fond du
Lac Avenue between W. Garfield Avenue and the
W. Fond du Lac Avenue extension of the Hillside
Interchange would also be improved to desirable
roadway cross-sections under this alternative. This
routing would avoid disruption of the business
community along W. Fond du Lac Avenue, and
would take advantage of vacant land in the cleared
Park Freeway-West corridor which is located adjacent to portions of both W. North Avenue and
W. Fond du Lac Avenue along this route. A typical cross-section for this alternative is shown in
Figure 124.
Under this alternative, it would be necessary to
acquire 54 feet of right-of-way along N. 27th
Street between W. Fond du Lac Avenue and
W. North Avenue. The location for the widened
right-of-way which would result in the least cost
and disruption was determined to be along the
west side of N. 27th Street. All construction along
W. North Avenue, along the proposed new roadway between W. North Avenue and W. Garfield
Avenue, along W. Garfield Avenue, and along
W. Fond du Lac Avenue under this alternative
could be accommodated within land owned by
Milwaukee County and the City of Milwaukee
along the cleared Park Freeway-West corridor. With
peak-period on-street parking prohibitions, this
widening would provide for three through traffic
lanes in the direction of peak traffic flow during
each peak travel period along this alternate routing.
Because of the necessary peak-period parking
restrictions under this alternative, vehicles accessing businesses and residences along this routing, as
well as along W. Fond du Lac Avenue southeast of
N. 27th Street, would have to seek parking space
in off-street locations or along nearby intersecting
streets. The provision of the 24-foot-wide median
under this alternative would permit the addition of
left-turn lanes at major intersections, and would
provide for the separation of opposing traffic flow
for increased travel safety.
As indicated in Table 255, this alternative would
not succeed in diverting sufficient traffic volume
from the segment of W. Fond du Lac Avenue south-

east of N. 27th Street to improve the level of
service. Under this alternative, this segment of
W. Fond du Lac Avenue would continue to operate
over design capacity during peak periods at a levelof-service D.
As shown on Map 234, the eighth alternative considered for this travel corridor would provide an
alternate route for traffic flow between. the intersection of W. Fond du Lac Avenue and N. 27th
Street and the Hillside Interchange along N. 27th
Street, W. Lisbon Avenue, and W. Walnut Street.
Between W. Fond du Lac Avenue and W. Lisbon
Avenue, N. 27th Street has an urban cross-section
with curbs and gutters and sidewalks. The pavement is 50 feet wide curb-to-curb within a 66-footwide right-of-way, adequate to provide for two
through traffic lanes and two parking lanes. Both
W. Lisbon Avenue between N. 27th Street and
W. Walnut Street and W. Walnut Street between
W. Lisbon Avenue and N. 14th Street consist of
dual 36-foot-wideroadways separated by a 26-footwide median within a 130-foot-wide right-of-way,
adequate to provide for two through traffic lanes
in each direction with parking permitted, or for
three through lanes in each direction. On-street
parking is currently permitted along these segments of W. Lisbon Avenue and W. Walnut Street.
W. Walnut Street between N. 14th Street and
W. Fond du Lac Avenue has an urban cross-section
with curbs and gutters and sidewalks. The pavement is 50 feet wide, adequate to provide for two
through traffic lanes and two parking lanes. This
segment of W. Walnut Street is bordered on both
sides by the cleared Park Freeway-West corridor;
and is proposed to be reconstructed t o a desirable
urban cross-section with 36-foot-wide roadways
separated by a 20-foot-wide median as part of
the completion of the Hillside Interchange recommended under the short-range plan for the
study area.
This eighth alternative would involve widening
N. 27th Street between W. Fond du Lac Avenue
and W. Lisbon Avenue to a desirable urban roadway cross-section with dual 36-foot-wide roadways
separated by a 24-foot-wide median, with curbs
and gutters and sidewalks within a 120-foot-wide
right-of-way. This alternative would involve the
prohibition of peak-period on-street parking in the
direction of peak traffic flow along this new roadway and along the existing six-lane, divided crosssection along W. Lisbon Avenue and W. Walnut
Street. Under this alternative, the segment of
W. Fond du Lac Avenue between N. 27th Street
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and the Hillside Interchange would maintain its
existing cross-section, and would be unaffected
except for the prohibition of peak-period on-street
parking. A typical cross-section for this alternative
is shown in Figure 124. To accommodate this alternative, it would be necessary to acquire 54 feet of
right-of-way along N. 27th Street. The location for
the widened right-of-way which would result in the
least cost and disruption was determined to be
along the west right-of-way line of N. 27th Street
from W. Fond du Lac Avenue to W. Lloyd Street,
and along the east right-of-way line of N. 27th
Street from W. Lloyd Street to W. Lisbon Avenue.
The transition from west to east right-of-way lines
of N. 27th Street would occur between W. Lloyd
Street and W. Brown Street. This widening would
provide for the necessary three through traffic
lanes in the direction of peak traffic flow during
each peak travel period along N. 27th Street,
W. Lisbon Avenue, and W. Walnut Street. The
provision of a 24-foot-wide median on N. 27th
Street under this alternative would permit the
addition of left- and right-turn lanes at major intersections, and would provide for the separation of
opposing traffic flows for increased travel safety.

As indicated in Table 255, this alternative would
not succeed in diverting sufficient traffic volume
from W. Fond du Lac Avenue to improve the level
of service. Under this alternate routing, the segment of W. Fond du Lac Avenue southeast of
N. 27th Street may be expected to operate over
design capacity during peak periods, or at level-ofservice D.
Costs and Disruption Attendant to Alternatives for

E

T

costs of each of the improvement alternatives
considered for each segment of W. Fond du Lac
Avenue are provided in Tables 254 through 256.
The costs are expressed in 1980 dollars and include
estimates of the construction costs, including
utility and storm sewer relocation costs; the real
estate acquisition, relocation, and demolition costs;
and the maintenance costs associated with the
operation of each alternative over the plan design
period. In each case under the "do nothing" and
on-street parking prohibition alternatives, only
summer and winter maintenance work and two
major resurfacings were assumed to be necessary
between 1980 and 2000.

Table 256
COST AND DISRUPTION IMPACTS OF ALTERNATIVE IMPROVEMENT PLANS FOR THE
SEGMENT OF W. FOND DU LAC AVENUE FROM N. 68'rH STREET TO N. 35TH STREET

"Do Nothing"
Alternative

Alternative 1
(on-street parking
prohibition)

......

$2,766,000

$2,769,000

......
......

1,280,000

1,280,000

$4,046,000

$4,049,000

Impact
Cost (in 1980 d o l ~ a r s ) ~
Construction . . . . . . . . . .
Real Estate Acquisition,
Relocation, and Demolition.
Maintenance . . . . . . . . . .
Total
Disruption
Residential Units Taken.
Commercial Units Taken

.........
.........

--

---

--

---

a~onstructioncosts for each alternative include estimates o f the cost of roadway construction, lighting, traffic signals, utility relocation, storm
sewers, and engineering. New roadway construction projecrs were assumed to have a useful life of 2 5 years. In order t o facilitate economic
comparisons between the new roadway construction projecrs and the "do nothing"alternative, under the "do nothing" alternative two roadway resurfacings were assumed to be required during the 20-year plan design period. The first o f these resurfacings was assumed to have
a useful life of 15 years, and the second a useful life of 10 years. Thus, the total effective useful life of resurfacing under the "do nothing"
alternative would be 25 years, equivalent to the useful life of a new roadway construction project. Right-of-way acquisition costs for each
alternative include estimates of the value of the required real property, the cost of relocation, the cosr of demolition, i f any, and the attendant
administrative costs. Maintenance cosr estimates include estimates o f the costs of winter maintenance over the 20-year plan period based on
the number and length of pavement lanes, as well as general maintenance costs, also based on the number and length of roadway lanes except
that no general maintenance costs were assumed to be incurred in the first eight years following the construction of a new Portland cement
concrete pavement, and in the first four years following the construction o f a new bituminous pavement.
Source: Wisconsin Department of Transportation and SEWRPC.

Under each of the alternatives, any traffic management actions previously recommended under the
short-range plan for the northwest side study area
which would not be precluded by physical roadway dimensions were assumed to have been implemented. Such traffic management actions were
recommended for segments of both W. Fond du
Lac Avenue and W. Walnut Street under the shortrange plan. Along W. Fond du Lac Avenue, these
actions include the lengthening of the southeastto-eastbound left-turn lane at W. Maxwell Street;
signal retiming and the lengthening of the northwest-to-westbound left-turn lane at W. Capitol
Drive; retiming of the traffic signals at N. 51st
Street; signal retiming, the addition of a separate
signal phase, and the addition of a new traffic controller at Sherman Boulevard; the prohibition of
on-street parking on one approach at both W. Burleigh Street and N. 35th Street and at N. 27th
Street; the addition of a separate signal phase at
W. Locust Street; the prohibition of on-street
parking on one approach and signal retiming at
N. 28th Street; signal retiming at W. North Avenue
and N. 21st Street; on-street parking prohibition
on one approach, the addition of a separate signal
phase, and the addition of a new traffic controller
at N. 17th Street; and the addition of a separate
signal phase and new traffic controller at N. 16th
Street. The costs of each of these actions-$56,800were added as necessary to the capital costs shown
in Tables 254 through 256.
Another action recommended under the shortrange plan for the study area, and closely related to
long-range improvements proposed for W. Fond du
Lac Avenue, was the completion of the freeway
"stub end" connection at the Hillside Interchange,
whereby freeway on- and off-ramps would be
connected directly to the intersection of W. Fond
du Lac Avenue and W. Walnut Street. Included as
parts of this connection were the improvement of
the segment of W. Fond du Lac Avenue between
N. 15th Street and W. Walnut Street and the
improvement of the segment of W. Walnut Street
between N. 14th Street and W. Fond du Lac
Avenue to desirable urban cross-sections.The costs
of these improvements are an estimated $400,000
for the improvement of W. Fond du Lac Avenue
and $123,000 for the improvement of W. Walnut
Street. These costs are accounted for under the
costs of the short-range plan, and accordingly are
included in the costs of each appropriate alternative plan for these arterial segments. Also indicated in Tables 254 through 256 is the urban disruption which may be expected to be associated

with each of these alternatives as measured by the
number of residential, commercial, industrial, and
institutional properties required to be taken.
As shown in Table 256, the alternative which
proposes the prohibition of all on-street parking
in the direction of peak traffic flow during the
morning and evening peak periods on that segment
of W. Fond du Lac Avenue between N. 68th Street
and N. 35th Street would have capital and maintenance costs of about $4,049,000, while the "do
nothing" alternative for this segment of W. Fond
du Lac Avenue would cost about $4,046,000, the
additional costs representing the regulatory signing
necessary to prohibit on-street parking. Neither of
these alternatives would involve any disruption.
As shown in Table 254, of the alternatives proposed for the segment of W. Fond du Lac Avenue
between N. 35th Street and N. 27th Street, the
fourth and fifth alternatives, both of which provide
for the widening of Fond du Lac Avenue along this
segment to a desirable urban cross-section, would
have the highest estimated capital and maintenance
costs, or $5,974,000 and $5,977,000, respectively.
The widening of this segment of W. Fond du Lac
Avenue to a minimum urban cross-section with
a 64-foot-wide pavement would have capital and
maintenance costs of about $4,387,000, while the
widening of this segment of W. Fond du Lac
Avenue at principal intersections along this segment would have capital and maintenance costs of
about $2,114,000. That alternative which would
prohibit all on-street parking and left turns along
this segment of W. Fond du Lac Avenue would
have an estimated capital and maintenance cost of
$1,342,000. The "do nothing" alternative for this
segment would have capital and maintenance costs
of about $1,192,000.
As shown in Table 255, of the six improvement
alternatives proposed for the segment of W. Fond
du Lac Avenue between N. 27th Street and W. Walnut Street, the fourth and fifth alternatives, both
of which provide for the widening of W. Fond du
Lac Avenue along this segment to desirable urban
cross-sections, would have the highest estimated
capital and maintenance costs, or $6,557,000 and
$6,560,000, respectively. The sixth alternative,
which is similar to the fifth alternative but provides
for one-way pairs which would bypass, and hence
avoid disruption of, much of the W. Fond du Lac
Avenue business community between W. Oak
Street and W. Garfield Avenue, would be the next
most costly, having capital and maintenance costs

of about $5,619,000. The widening of W. Fond du
Lac Avenue to a minimum urban cross-section
having a 64-foot-wide pavement along this segment
would have capital and maintenance costs of about
$5,537,000, while the widening of this segment of
W. Fond du Lac Avenue only at principal intersections along this segment would have capital and
maintenance costs of about $4,725,000. That alternative which would prohibit both on-street parking
and left turns along this segment of W. Fond du
Lac Avenue would have capital and maintenance
costs of about $2,386,000. The "do nothing" alternative for this segment would have capital and
maintenance costs of about $2,098,000.
Also indicated in Table 255 are the costs of the
seventh and eighth alternatives considered for this
travel corridor east of N. 27th Street, or the two
alternatives which provide for alternate routings of
traffic flow between the intersections of W. Fond
du Lac Avenue with N. 27th Street and with the
Hillside Interchange. As shown in this table, the
seventh alternative, which would provide for the
improvement of segments of N. 27th Street,
W. North Avenue, W. Garfield Avenue, and W. Fond
du Lac Avenue along this segment, would have
an estimated capital and maintenance cost of
$6,208,000; and the eighth alternative, which
would provide for the improvement of segments of
N. 27th Street, W. Lisbon Avenue, and W. Walnut
Street, would have an estimated capital and maintenance cost of $6,617,000.
As indicated in Table 256, the on-street parking
prohibition alternative proposed for the segment of
W. Fond du Lac Avenue between N. 68th Street and
N. 35th Street would involve no urban disruption.
As indicated in Table 254, of the alternatives proposed for the segment of W. Fond du Lac Avenue
from N. 35th Street to N. 27th Street, the fourth
and fifth alternatives, which would provide for the
widening of W. Fond du Lac Avenue to a desirable
urban cross-section along this segment, would be
the most disruptive of the alternatives considered
for this segment, each requiring the taking of nine
commercial units along W. Fond du Lac Avenue.
Of the two alternatives which call for the widening
of this segment of W. Fond du Lac Avenue to minimum urban cross-sections, that alternative which
provides for widening the arterial to a 64-foot-wide
pavement would require the taking of eight commercial units; and that alternative which provides
for the widening of W. Fond du Lac Avenue only
at major intersections along this segment would

require the taking of six commercial units. No
disruption would be incurred under either the first
alternative--the prohibition of all on-street parking
and all left turns along this segment-or the "do
nothing" alternative.
As indicated in Table 255, of the first six alternatives considered for the improvement of the segment of W. Fond du Lac Avenue between N. 27th
Street and W. Walnut Street, the fourth and fifth
alternatives, which provide for the widening of
W. Fond du Lac Avenue along this segment to
a desirable urban cross-section, would be the most
disruptive, each requiring the taking of seven residential units, 38 commercial units, and one institutional property. Of the two alternatives which call
for the widening of this segment of W. Fond du
Lac Avenue to minimum urban cross-sections,that
alternative which provides for a 64-foot-wide pavement would require the taking of seven residential
units, 33 commercial units, and one institutional
property; while that alternative which provides
for the widening of W. Fond du Lac Avenue along
this segment only at major intersections would
require the taking of 24 commercial units. The
sixth alternative, which provides for the creation
of one-way pairs along W. Fond du Lac Avenue in
order t o avoid disruption of a portion of the business community along the arterial, would require
the taking of six residential units, 25 commercial
units, and one institutional property. No disruption would be incurred under either the first
alternative, the prohibition of all on-street parking
and left turns along this segment, or the "do nothing" alternative.
Table 255 also indicates the disruption which
would be caused by each of the alternatives proposed to provide alternate routings for traffic
flow between the intersections of W. Fond du Lac
Avenue with N. 27th Street and with the Hillside
Interchange. As shown in this table, the alternative
which would provide for a desirable urban crosssection along N. 27th Street, W. North Avenue,
W. Garfield Avenue, and W. Fond du Lac Avenue
would require the taking of 18 residential units,
six commercial units, and one institutional unit.
The alternative which would attempt to divert
this traffic flow by providing a desirable urban
cross-section on N. 27th Street and prohibiting
peak-period on-street parking on W. Lisbon Avenue
and W. Walnut Street would require the taking of
58 residential units, eight commercial units, and
one institutional unit.

There would be no significant differences in the
noise levels generated by each of the improvement alternatives and the "do nothing" alternative considered for each segment of W. Fond du
Lac Avenue.
However, there would be differences in the amount
of air pollutant emissions and fuel consumption
generated by each of the alternatives considered
and by the "do nothing" alternatives. As shown in
Table 254, for the segment of W. Fond du Lac
Avenue between N. 35th Street and N. 27th Street
127 tons of carbon monoxide and 1 4 tons of
hydrocarbons may be expected to be emitted
annually in the design year by the traffic volume
using the arterial under the "do nothing" alternative. As shown in this table, 1 5 fewer tons of
carbon monoxide and about one and one-half
fewer tons of hydrocarbons may be expected to
be emitted per year in the design year under the
first alternative; about 27 fewer tons of carbon
monoxide and about three fewer tons of hydrocarbons may be expected to be emitted annually in
the design year under the second and third alternatives; 29 fewer tons of carbon monoxide and
about three fewer tons of hydrocarbons may be
expected to be emitted annually in the design year
under the fourth alternative; and 36 fewer tons of
carbon monoxide and about four and one-half
fewer tons of hydrocarbons may be expected to
be emitted annually in the design year under the
fifth alternative plan. As also shown in Table 254,
3,695,000 gallons of fuel may be expected to be
used from 1980 to 2000 by the total traffic
volume utilizing this segment of W. Fond du Lac
Avenue under a "do nothing" plan. About 245,000
fewer gallons, representing a cost savings of about
$531,000, may be expected to be consumed under
the first alternative; 424,000 fewer gallons, representing a cost savings of about $921,000, may be
expected to be consumed under the second and
third alternatives; 449,000 fewer gallons, representing a cost savings of about $975,000, may be
expected to be consumed under the fourth alternative; and 542,000 fewer gallons, representing a cost
savings of about $1,177,000, may be expected to
be consumed under the fifth alternative between
1980 and 2000.
As shown in Table 255, under a "do nothing7'alternative, 254 tons of carbon monoxide and 26 tons
of hydrocarbons may be expected to be emitted
annually by traffic using the segment of W. Fond
du Lac Avenue between N. 27th Street and W. Walnut Street in the design year. As shown in this

table, 1 5 fewer tons of carbon monoxide and one
fewer ton of hydrocarbons may be expected to be
emitted per year in the year 2000 under the first
alternative; 34 fewer tons of carbon monoxide and
about four fewer tons of hydrocarbons may be
expected to be emitted per year in the year 2000
under the second and third alternatives for this
segment; about 40 fewer tons of carbon monoxide
and about four fewer tons of hydrocarbons may
be expected to be emitted per year in the design
year under the fourth alternative; and about
56 fewer tons of carbon monoxide and about seven
fewer tons of hydrocarbons may be expected to
be emitted per year in the year 2000 under the
fifth alternative. Under the sixth alternative plan,
46 fewer tons of carbon monoxide and five and
one-half fewer tons of hydrocarbons may be
expected to be emitted per year in the year 2000
by the traffic volume using this segment of W. Fond
du Lac Avenue. Under the seventh and eighth alternatives, 21 and 1 5 fewer tons of carbon monoxide
and two and one-half tons and one fewer ton of
hydrocarbons may be expected to be emitted per
year, respectively, in the year 2000 by the traffic volume using Fond du Lac Avenue between
N. 27th Street and W. Walnut Street.
As also shown in Table 255, about 9,083,000
gallons of fuel may be expected to be used from
1980 to 2000 by traffic volume on this segment of
W. Fond du Lac Avenue under a "do nothing" plan.
About 301,000 fewer gallons, representing a cost
savings of about $653,000, may be expected to be
consumed by this traffic volume under the first
alternative; about 539,000 fewer gallons, representing a cost savings of about $1,171,000, may be
expected to be consumed under the second and
third alternatives; about 598,000 fewer gallons,
representing a cost savings of about $1,298,000,
may be expected to be consumed under the fourth
alternative; and about 865,000 fewer gallons,
representing a cost savings of about $1,877,000,
may be expected to be consumed under the fifth
alternative. Under the sixth alternative plan for
this segment, an estimated 660,000 fewer gallons
of fuel, representing a cost savings of about
$1,539,000, may be expected to be consumed
between 1980 and 2000 by the traffic volume on
this segment of W. Fond du Lac Avenue. And
finally, under the seventh and eighth alternatives,
an estimated 424,000 and 301,000 fewer gallons
of motor fuel, representing a cost savings of
$860,000 and $653,000, respectively, may be
expected to be consumed.

Recommendations: For the first segment of
W. Fond du Lac Avenue, from N. 68th Street t o
N. 35th Street, based upon the additional capacity
afforded and congestion abated by the two alternatives considered and the environmental impacts of
the alternatives, it is recommended that that alternative be implemented which provides for the prohibition of all on-street parking in the direction of
peak traffic flow during both peak periods along
this segment. While this prohibition may be politically sensitive and may be difficult to implement
based on local opposition because it would mean
that vehicles accessing businesses and residences
along this segment of W. Fond du Lac Avenue
would have to seek parking space on nearby intersecting streets or use off-street parking space in the
area, the availability of such parking makes this
recommendation implementable. This action was
also recommended because it involved little capital
and maintenance costs.

provide three lanes of traffic in each direction from
N. 27th Street to N. 15th Street be implemented
for this segment. One of these alternatives, the
fifth of the eight considered, would widen this
segment of W. Fond du Lac Avenue to a desirable
urban cross-section with a 120-foot-wide right-of- ..
way and a 24-foot-wide median. The other alternative, the sixth considered, would differ from the
fifth alternative only in that it would provide a set
of one-way arterial pairs which would bypass a portion of the business district along W. Fond du Lac
Avenue between W. Oak Street and W. Garfield
Avenue, thereby avoiding the disruption of land
uses adjacent to that segment of the arterial. The
implementation of one of these two alternatives is recommended, as either may be expected
to abate traffic congestion on this segment of
W. Fond du Lac Avenue and surrounding streets.
Of these two alternatives, the alternative providing
dual 36-foot-wide roadways is preferred for transportation purposes. If the City determines it is not
feasible to construct this alternative, then the oneway pairs can be used.

For the segment of W. Fond du Lac Avenue from
N. 35th Street to N. 27th Street, it is recommended
that the fifth alternative be implemented-that is,
the widening of this segment of W. Fond du Lac
Avenue to a desirable urban cross-section with
36-foot-wide roadways separated by a 4- to 24-footwide median, with curbs and gutters and sidewalks
within a 100- t o 120-foot-wide right-of-way. Under
this alternative, on-street parking would be prohibited during the peak periods in the direction
of peak traffic flow. This alternative was recommended despite the fact that it would involve the
highest capital cost, as well as the greatest amount
of disruption, because it is the only alternative
which would serve to abate the traffic congestion
anticipated along this arterial, and because it offers
the greatest potential reductions in motor fuel consumption and air pollution of the alternatives
considered. Also the provision of a 24-foot-wide
median under this alternative would serve t o separate opposing traffic flows, thereby improving
travel safety as well as providing adequate room
for refuge and deceleration lanes for left-turning
vehicles at median openings.

The Advisory Committee chose t o consider these
two improvement proposals and a third improvement proposal for this segment of W. Fond du Lac
Avenue as a separate projects t o be taken t o public
hearing. The third improvement proposal, like the
sixth proposal considered as shown on Map 235,
would provide for a 36-foot-wide curvilinear roadway to be constructed for southeast-bound W. Fond
du Lac Avenue traffic from a point north of the
intersection of W. Oak Street and W. Fond du Lac
Avenue to the intersection of W. Garfield Avenue
and W. Fond du Lac Avenue. Under this alternative,
the segment of W. Fond du Lac Avenue between
W. Oak Street and W. Garfield Avenue would operate on its existing cross-section as a one-way street
northwest-bound. Under this improvement proposal, however, the segment of W. Fond du Lac
Avenue between N. 27th Street and W. Oak Street
would operate on its existing cross-section, with
on-street parking and left-turn movements prohibited during peak periods.

Eight improvement alternatives and a "do nothing"
alternative were considered for the improvement of
traffic flow along W. Fond du Lac Avenue between
N. 27th Street and W. Walnut Street-including the
two alternatives which proposed alternate routings
for the diversion of traffic flow between the intersections of W. Fond du Lac Avenue with N. 27th
Street and with the Hillside Interchange. It is recommended that one of the two alternatives which

The capital and maintenance costs of this third
improvement proposal are estimated at $4,602,000,
with $3,177,000 for construction costs, $163,000
for right-of-way costs, and $631,000 for maintenance costs. This alternative improvement would
require the acquisition of only one commercial
unit, in comparison with 25 commercial units, six
residential units, and one institutional unit under
the sixth alternative. Under this alternative, how-

Map 235

-

NEW OR WIOENLO W D W A Y
C-LO

aorwrar

This map shows the ninth alternative considered under the study for the improvement of W. Fond du Lac Avenue between N. 27th Street and
the Hillside Interchange. As shown on this map, under this alternative the only improvement t o W. Fond du Lac Avenue between N. 27th
Street and W. Oak Street would be the prohibition of on.street parking during peak periods together with the prohibition of left turns. South.
east of W. Oak Street, as under the sixth improvement alternative considend, a new roadway would be constructed which would veer t o the
west of the W. Fond du Lac Avenue business district. This new madway would c a w eastbound traffic on W. Fond du Lac Avenue between
W. Oak Street end W. Garfield Avenue. Westbound traffic would be carried on the existing segment of W. Fond du Lac Avenue between W. Garfield Avenue and W. Oak Street. Under this alternative. W. Fond du Lac Avenue between W. Garfield Avenue and the Hillside Interchange
would be reconstructed with dual 36.foot-wide roadways separated by a 2 4 f w t r v i d e median.
Source: SEWRPC.
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ever, the average peak-period level of service on
W. Fond du Lac Avenue between N. 27th Street
and the Hillside Interchange could be expected t o
be D between N. 27th Street and N. 24th Street
and B between N. 24th and the Hillside Interchange.
In conjunction with the consideration by the
Advisory Committee of three improvement proposals for the segment of W. Fond du Lac Avenue
east of N. 27th Street, it was necessary t o consider two improvement proposals t o be taken t o
public hearing for the segment of W. Fond du Lac
Avenue between N. 35th Street and N. 27th Street.
The first of these proposals would be the staffrecommended improvement of this segment to
a desirable urban cross-section with dual 36-footwide urban roadways. The second proposal would
be the first improvement alternative considered for
W. Fond du Lac Avenue between N. 35th Street
and N. 27th Street, or the prohibition of all peakperiod on-street parking and left-turn movements
along this segment.
While considering the improvement alternatives for
W. Fond du Lac Avenue, concern was expressed
that the widening of W. Fond du Lac Avenue to
a six-lane facility would provide a corridor for the
movement of heavy volumes of through traffic
between outlying areas of northwestern Milwaukee
County, northeastern Waukesha, and southeastern
Washington Counties and the City of Milwaukee
central business district, rather than providing
a facility which would serve more localized traffic
within Milwaukee County. In view of this concern,
a supplemental analysis was conducted t o determine the extent of the geographic area northwest
and southeast of these two arterial segments within
which tripmakers using all or part of the segment
of W. Fond du Lac Avenue between N. 27th Street
and N. 21st Street, as improved under the sixth
alternative for the segment, may be expected t o
have trip origins and destinations. As shown in
Figure 125, the analysis indicated that the area
bounded by about 92nd Street on the west,
W. Silver Spring Drive on the north, W. North
Avenue on the south, and N. 27th Street on the
east would be the area of origin or destination for
8 1 percent of the approximately 23,500 vehicle
trips per day expected to use all or part of this
segment of W. Fond du Lac Avenue; and that
a larger area, which would include parts of northeastern Waukesha County, southeastern Washington County, and northern Milwaukee County,
would account only for an additional 1 3 percent of
these trips. This analysis would indicate that the
improvement of W. Fond du Lac Avenue between

N. 27th Street and N. 21st Street, as recommended
under the sixth alternative, would, in fact, principally serve traffic generated in and serving a localized area northwest of the improvement.
W. Appleton Avenue and W. Lisbon Avenue-USH
41-from W. Burleigh Street t o W. North Avenue:
To resolve the traffic congestion which may be
expected in the northwest-southeast travel corridor
along the two arterial streets which comprise the
routing of USH 41 within Milwaukee CountyW. Appleton Avenue and W. Lisbon Avenue-consideration was given to improving both W. Appleton Avenue and W. Lisbon Avenue from W. Burleigh
Street to W. North Avenue. Only by increasing
the number of moving traffic lanes provided on
USH 4 1 along both of these arterials could the traffic congestion problems associated with this travel
corridor be abated, and in some cases reduced.
Between W. Burleigh Street and W. Lisbon Avenue,
W. Appleton Avenue has an urban cross-section
with curbs and gutters and sidewalks. The pavement is 50 feet wide curb-to-curb within a 66-foot
right-of-way, adequate t o provide for two moving
lanes of traffic and two parking lanes. Between
W. Appleton Avenue and W. North Avenue,
W. Lisbon Avenue also has an urban cross-section
with curbs and gutters and sidewalks. The pavement is also 50 feet wide curb-to-curb within
a 66-foot-wide right-of-way, and is adequate to
provide for two moving lanes of traffic and two
parking lanes. During the morning peak hour, only
minimal parking restrictions are in effect along
W. Appleton Avenue between W. Burleigh Street
and W. Lisbon Avenue, while parking is prohibited
along W. Lisbon Avenue between W. Appleton
Avenue and W. North Avenue. During the evening
peak hour, parking is prohibited along W. Lisbon
Avenue between W. North Avenue and W. Center
Street, while only minimal parking restrictions are
in effect along W. Appleton Avenue from W. Lisbon
Avenue t o W. Burleigh Street.
Five alternatives were developed for increasing the
arterial street capacity of USH 41 along W. Appleton Avenue and W. Lisbon Avenue between
W. Burleigh Street and W. North Avenue. The first
alternative involved the prohibition of all remaining on-street parking and the prohibition of all left
turns over the length of these two arterials; the
next two alternatives involved widening both
W. Appleton Avenue and W. Lisbon Avenue to
a minimum urban cross-section; and two alternatives involved widening both W. Appleton Avenue
and W. Lisbon Avenue t o desirable urban cross-

Figure 125

PROJECTED TRIP ORIGINS AND DESTINATIONS OF VEHICLES TRAVERSING THE SEGMENT OF W. FOND DU
LAC AVENUE BETWEEN N. 27TH STREET AND N. 21STSTREET UNDER THE RECOMMENDED ALTERNATIVE

Source: SEWRPC.

sections. Table 257 provides the cost and disruption impacts; traffic impacts, in terms of
volume-to-capacity ratios, parking prohibitions,
and left-turn restrictions; air pollution impacts, in
terms of the amounts of carbon monoxide and
hydrocarbon emissions; and fuel consumption
impacts in the design year for each of the improvement alternatives for these two arterials. The
impacts of a "do nothing" alternative, under which
the physical dimensions of the roadway surface
would remain essentially unchanged, are also
included in this table.

in Table 257, the volume-todesign capacity ratio
on USH 41 along W. Appleton Avenue and W. Lisbon Avenue under this alternative plan, compared
with a "do nothing" plan, would be reduced from
1.44 to 1.39 during the morning peak period and
from 1.42 to 1.31 during the evening peak period,
and would remain the same, at 0.97, during the
midday period. The level of service under this
alternative plan would remain at F during the
morning peak period and at C during the midday
period, but would be improved from F to E during
the evening period.

The first alternative would require the prohibition
of all remaining on-street parking on USH 41 along
both W. Appleton Avenue and W. Lisbon Avenue
during both the morning and evening peak periods
in the direction of peak traffic flow. To further
increase capacity along these arterials, all left-turn
movements from both W. Appleton Avenue and
W. Lisbon Avenue over this segment would also be
prohibited under this alternative during both peak
travel periods. These left-turn movements would be
accommodated instead by right-turn movements
from the arterial followed by subsequent left- or
right-turn movements on adjacent residential
streets. The necessary crossing movements of
W. Appleton Avenue or W. Lisbon Avenue would
be encouraged to be made at signalized intersecting streets by providing traffic signals at an additional four locations-at the intersections of
W. Appleton Avenue with W. Chambers Street,
W. Center Street with N. 59th Street, W. Lisbon
Avenue with W. Wright Street, and W. Lisbon
Avenue with W. Meinecke Street. The signals
along the arterial would be retimed to maintain
good progression and minimal travel times. In
order to maintain two through lanes of traffic
in the direction of peak traffic flow during each
peak travel period along W. Appleton Avenue and
W. Lisbon Avenue, it would be necessary to prohibit on-street parking, standing, and stopping and
to institute a tow-away zone in the direction of
peak traffic flow during both the morning and
evening peak hours. Because of these parking
restrictions, vehicles accessing businesses or residences which front W. Appleton Avenue and
W. Lisbon Avenue between W. Burleigh Street and
W. North Avenue during the periods of parking
restriction would have to seek parking space along
nearby intersecting streets, or use off-street parking space in the area. Under this alternative, both
W. Appleton Avenue and W. Lisbon Avenue from
W. Burleigh Street to W. North Avenue could be
expected to operate over design capacity. As shown

The second alternative action considered for USH
41 along W. Appleton Avenue and W. Lisbon
Avenue involved retaining the existing minimum
urban roadway cross-section. This alternative
would involve widening only at each signalized
intersection along W. Appleton Avenue and W. Lisbon Avenue between W. Burleigh Street and
W. North Avenue to provide for the addition of
left- and/or right-turn lanes as necessary. Under
this alternative, the right-of-way would be widened
to 80 feet t o accommodate additional turn lanes
at the intersections of W. Appleton Avenue with
W. Burleigh Street, N. 60th Street, W. Center
Street, and W. Lisbon Avenue; and the intersections of W. Lisbon Avenue with N. 55th Street,
N. 51st Street, and W. North Avenue. In order to
maintain two through lanes of traffic in the peak
direction during peak periods, it would be necessary to prohibit on-street parking, standing, and
stopping and to institute a towaway zone in the
direction of peak traffic flow during both the
morning and evening peak periods. Because of
these restrictions, vehicles accessing businesses or
residences which front either of these arterials
during the periods of parking restrictions would
have to seek parking space along nearby intersecting streets or use off-street parking space in the
area. Even though additional left-turn lanes would
be provided at major intersections along these two
arterials under this alternative, the prohibition of
all left-turn movements from both W. Appleton
Avenue and W. Lisbon Avenue would be necessary
during both peak periods.
The third alternative would widen USH 41 along
W. Appleton Avenue and W. Lisbon Avenue
between W. Burleigh Street and W. North Avenue
to a 64-foot-wide undivided roadway with curbs
and gutters and sidewalks within an 80-foot-wide
right-of-way.A typical cross-sectionfor this alternative is shown in Figure 126. Under this alternative,
it would be necessary to acquire an additional

Table 257
COST A N D DISRUPTION IMPACTS, TRAFFIC IMPACTS, POLLUTANT EMISSION RATES, A N D
FUEL CONSUMPTION IMPACTS OF ALTERNATIVE IMPROVEMENT PLANS FOR W. APPLETON
AVENUE A N D W. LISBON AVENUE-USH 41-FROM W. BURLElGH STREET T O W . NORTH AVENUE

Des~rableUrban Cross-Section

Minimum Urban Cross-Section

"Do Nothing"
Alternative

Impact
Cost (in 1980 dollarsla
Construction . . . . . . . . . . . .
Real Estate Acquisit~on,
Relocatkon, and Demol~tion.. .
Maintenance . . . . . . . . . . . .
Total

$ 1,710.000

5 2,166,000

362,000

362.000

..
$ 2,072.000

D~sruption
Residential Units Taken. . . .
Commerc~alUnits Taken . . . .
Transportat~on,Uttlity,
and Communication Property
Governmental and
Institutional Property . . . . .
Volume-to-Design Capacity Ratio
Morn~ngPeak Period. . . . . . .
Level of Service. . . . . .
Range. . . . . . . . . . . . .
Mtdday Period . .
Level of Servtce
Range. . . . .

Alternative 1
(parking and
left-turn
prohibition)

$ 2,528,000

.
..

.........
.........
. . . . . . .

Evening Peak Perbod. . . . . .
Level of Service . . . . . . . . .
Range. . . . . . . . . . . . . . .

Alternative 5
(36-foot urban
roadway pairs
with median
and peak-period
parking prohibited)

$ 3,750.000

$ 4,500,000

$ 4,507,000

$ 3,182,000

1,512,000
390.000

3,400.000
450.000

8.1 77.000
576.000

8,177,000
576,000

$ 5.084.000

$ 7,600,000

$13,253,000

$13,260,000

7
10

10
18

11
31

11
31

..

1

1

1

..

..

1.36

1.34

1.10

..

.

.

Alternateve 2
(existing roadway
with widened
cnterrectionrl

Alternative 3
(64-foot urban
roadway with
continuous
left-turn lane)

Alternative 4
(36-foot urban
roadway pairs
with median
and peak-period
parking permitted)

1.44

1.39

F

F

E

E

C

1.21-1.56

1.36
E
1.21-1.SO

1.30-1.56
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TYPICAL CROSS-SECTIONS OF IMPROVEMENT ALTERNATIVES 3,4 AND 5 FOR W. APPLETON
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1 4 feet of right-of-way along W. Appleton and
W. Lisbon Avenues. The location for the widened
right-of-way which would result in the least cost
and disruption was determined to be, for W. Appleton Avenue, along the south right-of-way line
between W. Burleigh Street and N. 63rd Street,
along the north right-of-way line between N. 63rd
Street and N. 61st Street, and along the south
right-of-way line between N. 61st Street and
W. Lisbon Avenue; and, for W. Lisbon Avenue,
along the south right-of-way line from W. Appleton
Avenue to N. 55th Street, along the north right-ofway line from N. 55th Street to N. 49th Street,
and along the south right-of-way line between
N. 49th Street and W. North Avenue. Such widening would provide for four lanes of moving traffic
in addition to a center lane which could be used as
a continuous left-turn lane for both directions of
traffic flow on USH 41 along W. Appleton Avenue
and W. Lisbon Avenue. In order to maintain two
through lanes of traffic in the direction of peak
traffic flow during peak travel periods along
W. Appleton Avenue and W. Lisbon Avenue
between W. Burleigh Street and W. North Avenue,
it would be necessary to prohibit on-street parking,
standing, and stopping and to institute a tow-away
zone in the direction of peak traffic flow during
both the morning and evening peak periods.

Because of these parking restrictions, vehicles
accessing businesses or residences which front
either W. Appleton Avenue or W. Lisbon Avenue
between W. Burleigh Street and W. North Avenue
would have to seek parking space along nearby
intersecting streets or use off-street parking space
in the area.
The volume-todesign capacity ratios are expected
to be the same under both the second and third
alternative plans. Under both alternatives, USH 41
along both W. Appleton Avenue and W. Lisbon
Avenue from W. Burleigh Street to W. North
Avenue could be expected to operate over design
capacity during the peak periods, as shown in
Table 257. The volume-todesign capacity ratios
along W. Appleton Avenue and W. Lisbon Avenue
under each of these plans would be lower than
those under both the first alternative and the "do
nothing" alternative during each travel period, or
1.36 during the morning peak period, 0.95 during
the midday period, and 1.30 during the evening
peak period. The levels of service under the second
and third alternatives would be slightly improved
over both the first alternative and the "do nothing"
alternative, from level of service F to level of
service E during the morning peak period, but
would remain at level of service E during the

evening peak period. The level of service during the
midday period would continue to be C under both
the second and third alternative.
The fourth alternative action considered for USH
41 along W. Appleton Avenue and W. Lisbon
Avenue called for widening both W. Appleton
Avenue and W. Lisbon Avenue to provide for
a desirable six-lane urban arterial cross-section
between W. Burleigh Street and W. North Avenue.
This alternative would entail the provision of dual
36-foot roadways separated by a 24-foot-wide
median, with curbs and gutters and sidewalks within
a 120-foot-wide right-of-way. A typical crosssection for this alternative is shown in Figure 126.
Under this alternative, it would be necessary to
acquire an additional 54 feet of right-of-way along
W. Appleton and W. Lisbon Avenues. The location
for the widened right-of-way which would result in
the least cost and disruption was determined to be,
for W. Appleton Avenue, along the south right-ofway line between W. Burleigh Street and N. 63rd
Street, along the north right-of-way line between
N. 63rd Street and N. 60th Street, and along the
south right-of-way line between N. 60th Street and
W. Lisbon Avenue; and, for W. Lisbon Avenue,
along the south right-of-way line from W. Appleton
Avenue to W. North Avenue. Such widening would
provide for two lanes of moving traffic and a parking lane in the direction of peak traffic flow during
each peak travel period on USH 41 along W. Appleton Avenue and W. Lisbon Avenue between W. Burleigh Street and W. North Avenue. The provision of
a 24-foot-wide median under this alternative would
permit the addition of left-turn lanes at major
intersections and median openings, as necessary,
along W. Appleton Avenue and W. Lisbon Avenue
to provide for the separation of opposing traffic
flows for increased travel safety. Volume-todesign
capacity ratios under this fourth alternative are
shown in Table 257. Under this alternative, USH 41
along both W. Appleton Avenue and W. Lisbon
Avenue could be expected to operate over design
capacity during the peak periods. As shown in
this table, the volume-todesign capacity ratios on
USH 41 along W. Appleton Avenue and W. Lisbon
Avenue under this alternative would be 1.34 during
the morning peak period, 0.87 during the midday
period, and 1.29 during the evening peak period.
The levels of service under this alternative would
be about equal to the levels of service under the
second and third alternatives, or would be level-ofservice E during both the morning and evening
peak periods. The level of service during the midday period would be improved to B under this
alternative, however.

The fifth alternative considered for USH 41 along
W. Appleton Avenue and W. Lisbon Avenue would
provide for three lanes of moving traffic between
W. Burleigh Street and W. North Avenue during
each peak period in the direction of peak traffic
flow within the same desirable urban cross-section
provided under the fourth alternative. This would
be accomplished through the prohibition of all
on-street parking, standing, and stopping and the
institution of a tow-away zone in the direction of
peak traffic flow during both the morning and
evening peak periods. Because of these restrictions,
vehicles accessing businesses or residences which
front either W. Appleton Avenue or W. Lisbon
Avenue during periods of parking prohibition
would have to seek parking space along nearby
intersecting streets or use off-street parking space
in the area. Only under this alternative could
congestion expected to be abated on USH 41 along
both W. Appleton Avenue and W. Lisbon Avenue
during both peak periods. As shown in Table 257,
the volume-todesign capacity ratios on USH 41
along W. Appleton Avenue and W. Lisbon Avenue
under this alternative would be 1.10 during the
morning peak period, 0.87 during the midday
period, and 1.06 during the evening peak period.
The levels of service under this alternative would
be improved t o C during both peak periods and to
B during the midday period.
The costs shown in Table 257 are expressed in
1980 dollars and include estimates of the construction costs, including utility relocation costs; the
real estate acquisition, relocation, and demolition
costs; and the maintenance costs associated with
the operation of each alternative over the plan
design period. In each case under the "do nothing"
alternative, only summer and winter maintenance
work and two major resurfacings would be accomplished on USH 41 along W. Appleton Avenue and
W. Lisbon Avenue between 1980 and 2000. Under
the parking and left-turn prohibition alternative,
two major resurfacings would be accomplished
as well. Also under each of the alternative plans,
any traffic management actions previously recommended for the arterial segment under the shortrange plan for the northwest side study area
which would not be precluded by physical roadway dimensions were assumed to have been
implemented. In the case of these segments of
W. Appleton Avenue and W. Lisbon Avenue, it
was recommended that an additional signal phase
be added and that on-street parking be prohibited
on one approach to the intersection of W. Appleton Avenue with W. Burleigh Street; that an additional signal phase be added in addition to a new

controller, that parking be prohibited on two
approaches, and that a left-turn lane be lengthened
on the southeast-bound approach to the intersection of W. Appleton Avenue with N. 60th Street;
and that on-street parking be prohibited on one or
more approaches to the intersections of W. Appleton Avenue with W. Center Street, W. Lisbon
Avenue, and N. 55th Street. The cost of each of
these actions was accordingly added as necessary
to the capital costs presented in Table 257. These
short-range actions were not found t o be effective
in resolving the long-range problems along these
segments. Also indicated in Table 257 is the urban
disruption which may be expected to be associated
with each of the alternatives as measured by
number of residential; commercial; transportation,
utility, and communication; and governmental and
institutional properties required to be taken.
As shown in Table 257, the fourth and fifth alternatives, which provide for the widening of USH 41
along W. Appleton Avenue and W. Lisbon Avenue
to desirable urban cross-sections, would have the
highest estimated total capital and maintenance
costs, or $13,253,000 and $13,260,000, respectively, the cost differential representing the cost of
the signing required to regulate on-street parking
along these segments. The widening of W. Appleton Avenue and W. Lisbon Avenue to a minimum
urban cross-section having a 64-foot-wide pavement would have a total capital and maintenance
cost of about $7,600,000, while the widening of
these arterials at principal intersections only would
have a capital and maintenance cost of about
$5,084,000. That alternative which would provide
for the prohibition of on-street parking and left
turns along W. Appleton Avenue and W. Lisbon
Avenue would have an estimated capital and maintenance cost of $2,528,000. The capital and maintenance cost of the "do nothing" alternative would
be about $2,072,000.
As indicated in Table 257, the fourth and fifth
alternatives would also be the most disruptive of
the alternatives considered, each requiring the
taking of 11residential units; 31 commercial units;
and one transportation, utility, or communication
property. Some disruption would also be entailed
in the implementation of those two alternatives
which provide for the widening of USH 41 along
W. Appleton Avenue and W. Lisbon Avenue to
minimum urban cross-sections. Of these two alternatives, that which provides for expanding the two
arterial facilities to a 64-foot-wide pavement would
be the third most disruptive of the alternatives
considered, requiring the taking of 1 0 residential

units; 1 8 commercial units; and one transportation,
utility, or communication property. That alternative which provides for the widening of USH 41
along W. Appleton Avenue and W. Lisbon Avenue
only at major intersections would require the
taking of seven residential units and 1 0 commercial units.
There would be no significant differences between
the noise levels generated by each of the five alternatives considered, or between those generated by
each of the alternatives and by the "do nothing"
alternative. However, there would be differences
in the amounts of air pollutant emissions generated by the five alternatives and the "do nothing" alternative. As shown in Table 257, under
a "do nothing" alternative, about 358 tons of
carbon monoxide and about 40 tons of hydrocarbons would be emitted per year in the year
2000 by vehicles traveling over the segment of
USH 41 along W. Appleton Avenue and W. Lisbon
Avenue between W. Burleigh Street and W. North
Avenue. As shown in this table, about five fewer
tons of carbon monoxide and about two fewer
tons of hydrocarbons would be emitted per year in
the year 2000 under the first alternative; about
15 fewer tons of carbon monoxide and about
three fewer tons of hydrocarbons would be emitted per year in the year 2000 under the second
and third alternatives; about 45 fewer tons of
carbon monoxide and about seven fewer tons of
hydrocarbons would be emitted per year in the
year 2000 under the fourth alternative; and about
80 fewer tons of carbon monoxide and about
12 fewer tons of hydrocarbons would be emitted
per year in the year 2000 under the fifth alternative plan by vehicles traveling over this segment. As
also shown in Table 257, under the "do nothing"
alternative, about 13,528,000 gallons of fuel would
be used from 1980 to 2000 by vehicles traveling
over the segment of USH 41 along W. Appleton
Avenue and W. Lisbon Avenue. About 90,000 fewer
gallons, representing a cost savings of about
$196,000, would be consumed under Alternative 1 ;
about 243,000 fewer gallons, representing a cost
savings of about $574,000, would be consumed
under Alternatives 2 and 3; about 576,000 fewer
gallons, representing a cost savings of about
$1,250,000, would be consumed under Alternative 4; and about 1,035,000 fewer gallons, representing a cost savings of about $2,246,000, would
be consumed under Alternative 5.
Based upon consideration of the costs and benefits
of each alternative, it is recommended that the
fifth alternative be implemented along the arterial

between W. Burleigh Street to W. North Avenuethat is, the widening of USH 41 along W. Appleton
Avenue and W. Lisbon Avenue to a desirable urban
cross-section with 36-foot-wide roadways separated
by a 24-foot-wide median with curbs and gutters
and sidewalks within a 120-foot-wide right-ofway. Under this alternative, on-street parking
would be prohibited during the peak periods in
the direction of peak traffic flow. Despite the fact
that this alternative would involve the highest
capital cost as well as the greatest amount of
urban disruption on USH 41 along both W. Appleton Avenue and W. Lisbon Avenue, it was recommended because it would offer substantial motor
fuel savings and environmental benefits in terms of
the amount of air pollutants emitted, and because
it is the only alternative which would serve to
abate the traffic congestion expected to remain
along this southeast-northwest corridor. Also, the
provision of a 24-foot-wide median under this
alternative would serve to separate opposing traffic flows, thereby improving travel safety as
well as providing adequate room for refuge and
deceleration lanes for left-turning vehicles at
median openings.
While considering improvement alternatives for
USH 41 along W. Appleton Avenue and W. Lisbon
Avenue, concern was expressed that the widening
of these two arterials between W. Burleigh Street
and W. North Avenue, as recommended under the
fifth alternative, would provide a principal corridor
for through traffic between outlying areas of
northwest Milwaukee County and Waukesha and
Washington Counties and the City of Milwaukee
central business district, rather than providing
a facility which would serve more localized traffic
within Milwaukee County. In view of this concern, a supplemental analysis was conducted to
determine the extent of the geographic area
northwest of these two arterial segments within
which tripmakers using all or part of the segments
of W. Appleton Avenue and W. Lisbon Avenue
between W. Burleigh Street and W. North Avenue,
as improved under the fifth alternative, may be
expected to originate and/or terminate their trips
in the year 2000. As shown in Figure 127, the
analysis indicated that the area bounded by N. Mayfair Road on the west, W. Silver Spring Drive on
the north, N. 51st Street on the east, and W. North
Avenue on the south would be the area of origin
and/or destination for 80 percent of the approximately 35,000 vehicle trips per day anticipated to
use all or parts of this segment of USH 41 along
W. Appleton Avenue and W. Lisbon Avenue; and

that a larger area, which would include parts of
eastern Waukesha County, would account only for
an additional 12 percent of these trips. This analysis also indicated that only about 9,000, or about
26 percent, of the anticipated 35,000 vehicle trips
per day would traverse the entire length of the
segment of USH 41 between W. Burleigh Street
and W. North Avenue, and that only about 1,500
of these 9,000 trips would be made by persons not
residing in the innermost geographic area shown
in Figure 127. This analysis would indicate that
the improvement of USH 41 along W. Appleton
Avenue and W. Lisbon Avenue, as recommended
under the fifth alternative, would, in fact, principally serve traffic generated in or serving a localized area northwest of the improvement area.
Any improvement alternative for W. Appleton
Avenue and W. Lisbon Avenue bet-ween W. Burleigh Street and W. North Avenue must be properly
related to the Stadium Freeway-North "stub end"
treatment. Based upon an analysis of the costs and
benefits of each of the 10 "stub end" alternatives
considered for the Stadium Freeway-North under
the short-range plan for the study area, it is recommended that Alternative 10, which would
provide for the construction of a southbound
freeway on-ramp which would have an entrance
from W. Lisbon Avenue at a point between N. 46th
Street and N. 47th Street, be implemented. This
alternative, considered one of four lower cost alternatives for completion of the Stadium FreewayNorth "stub end," would, like the roadway design
recommended under Alternative 5 for the improvement of W. Appleton Avenue and W. Lisbon
Avenue from W. Burleigh Street to W. North
Avenue, provide for the widening of the intersection of W. Lisbon Avenue with W. North Avenue
to a channelized, mediandivided cross-section by
obtaining additional right-of-way from the south
side of W. Lisbon Avenue. In order to accommodate
the widening of W. Lisbon Avenue to a desirable
urban cross-section under the fifth improvement
alternative, Alternative 10 for completion of the
Stadium Freeway-North "stub end" would need t o
be redesigned to provide for a 120-foot-widerightof-way. Such widening would require the taking
of one additional commercial unit under Alternative 10.
Following careful deliberation, it was the consensus of the Advisory Committee that, although the
staff-recommended improvement of W. Appleton
Avenue and W. Lisbon Avenue was the only alternative which would serve to abate the existing and

Figure 127
AREAS SERVED BY IMPROVED W. APPLETON AVENUE AND W. LISBON
AVENUE FROM W. BURLEIGH STREET TOW. NORTH AVENUE

Source: SEWRPC.

probable future traffic congestion along these
arterial segments, a "do nothing" alternative, under
which the existing roadway cross-section would
remain unchanged, should be recommended. Particular concern was expressed by the Committee
over the urban disruption that would be entailed in
the widening, and over the adverse effects which
adoption of this alternative would have on the
business district concerned in the interim between
the adoption and implementation.
It was also concluded that, in conjunction with
the recommendation of a "do nothing" plan for
W. Appieton Avenue and W. Lisbon Avenue,
Alternative 7 for completion of the Stadium
Freeway-North "stub end" be recommended.
Under this alternative plan, a southbound free-

way on-ramp would be constructed which would
have an entrance from W. Lisbon Avenue between
N. 47th Street and N. 46th Street. Also under this
alternative plan, no reconstruction would be
accomplished at the intersection of W. Lisbon
Avenue and W. North Avenue, and no additional
right-of-way would be acquired.
Summary
The third alternative long-ranee
- ~ l a nconsidered
for the northwest side st;dy area was specifically
designed t o resolve the transportation system deficiencies which the analysis indicated would remain
unresolved under the second or "transportation
systems management and transit improvement,"
long-range plan, through the recommendation of
additional highway improvement and expansion

-

actions. Improvement or expansion projects for the
arterial system were investigated under this plan
for a total of 21 additional arterial travel corridors
within the study area in which remaining traffic
congestion was identified.
Three types of actions were investigated in each
of these travel corridors as a means of increasing
roadway capacity and alleviating traffic congestion.
In each case, these actions were considered in order
of increasing cost and disruption. The first action
investigated for each corridor was the prohibition
of on-street parking along congested segments of
an arterial street during peak travel periods in the
direction of peak traffic flow. Such on-street parking prohibition was recommended only where it
was considered practical and irnplementable. In
those cases where on-street parking could not be
considered as a practicable alternative, arterial
street widening was investigated. The third and
final type of action considered was the expansion
of the arterial street system, under which totally
new roadway segments would be added to the
arterial system. Although such expansion projects
also served to increase study area arterial capacity
and to abate congestion problems, the principal
reason for such expansion recommendations was
to provide an integrated system of urban arterials
with a proper spacing and with proper crosssections to adequately serve developing areas.
Shown on Map 236 are the improvement and
expansion actions which are recommended for the
arterial street and highway system of the northwest
side study area under the third long-range alternative plan, along with the staff-recommended option
for W. Fond du Lac Avenue from N. 35th Street to
the Hillside Interchange. The Advisory Committee
chose to make no recommendation for this segment of W. Fond du Lac Avenue prior to public
hearing and, rather, proposed three alternatives.
Two of the alternatives would have provided for
the improvement of this segment of W. Fond du
Lac Avenue from its present two traffic lanes and
two parking lanes to three traffic lanes in each
direction. One improvement alternative would
widen this segment of W. Fond du Lac Avenue
for its entire length. The other improvement alternative would differ only in that it would carry
the six-lane improved highway around the business
district at W. Fond du Lac Avenue and W. North
Avenue by way of a one-way pair routing. Either
of these alternatives would have accomplished
the staff-recommended improvement. The third
alternative taken to public hearing would have
improved this W. Fond du Lac Avenue segment

only from the Hillside Interchange to approximately N. 23rd Street, and from N. 23rd Street
a bottleneck would remain. Under this alternative,
W. Fond du Lac Avenue from the Hillside Interchange to W. Garfield Avenue would be widened t o
six lanes along available right-of-way. The one-way
pair around the business district would have been
constructed then to approximately N. 23rd Street
to provide six traffic lanes. From N. 23rd Street to
N. 35th Street, parking would be prohibited to
provide two lanes in each direction. As shown on
this map, under the third alternative long-range
transportation system plan, it is recommended that
on-street parking be prohibited during peak periods
in the direction of peak traffic flow on nearly
40 miles, or about 9 percent, of the 449 miles of
existing arterial streets in the study area; that
39 miles, also about 9 percent, of the 449 miles
of existing arterial streets in the study area be
widened; and that nearly eight miles of new arterial
facilities be constructed. Under this plan, it is also
recommended that nearly nine miles of existing
freeway be widened.
SUMMARY AND THE PRELIMINARY
RECOMMENDED LONG-RANGE
TRANSPORTATION SYSTEM PLAN FOR
THE NORTHWEST SIDE STUDY AREA
The long-range transportation system planning for
the northwest corridor of Milwaukee/Ozaukee
County study area was conducted in a stepwise
manner whereby each successive alternative plan
was specifically designed to resolve any transportation system problems and deficiencies which
the analyses indicated remained unresolved in the
plan design year by the previous plan considered.
Under this procedure, the first long-range plan
considered-the "status quo" alternative planrepresented the minimumcapital cost plan, as it
would entail no further major capital investment
in transportation system improvements of any kind
over the next 20 years. The second long-range plan
considered, designed to resolve problems which
may be expected to remain under the "status quo"
plan, consisted solely of transportation systems
management and public transit improvement measures. Consideration of such a plan was intended
to ensure that relatively low-capital cost transportation systems management and public transit
improvement measures were fully applied prior to
consideration of more capital-intensive and potentially disruptive arterial street improvements. The
third and final long-range plan included highway
improvement and expansion actions in addition
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This map show the surface arterial street improvement and axpansion anions remmmanded under the final plan for the Milwaukee
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this map, the plan includes 18 specific arterial street widening
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sist of about 452 miles of facilities, an increase
of about 11 miles of arterial facilities over the
1980 total.

to the actions recommended in the second plan.
These actions were designed and evaluated on
a corridor-by-corridor basis, and were designed to
resolve the highway system capacity deficiencies
which may be expected t o remain unresolved in
the plan design year after the maximum practicable
application of transportation systems management
and public transit improvement measures. Arterial
street and highway improvements were proposed
under this plan to abate those over- and atdesigncapacity operations remaining upon implementation of the transportation systems management
and transit plan.

Table 258 summarizes by arterial facility type the
miles of improvements proposed for the arterial
street and highway system of the study area under
the preliminary recommended transportation
system plan. Table 259 provides a listing and identifies the limits of each of these improvements. For
the segment of W. Fond du Lac Avenue from the
Hillside Interchange to N. 35th Street for which
the Committee chose to make no recommendation,
the staff-recommended improvements are shown in
Tables 258 and 259.

This third long-range plan was selected as the preliminary recommended design year 2000 transportation 'ystem plan for the study area to be
taken to public hearing. The preliminary recornmended plan for the
area
major components: arterial streets and highways,
and public transit facilities and service.

A, shown in Table 258, the improvements may
be categorized as system preservation, system
improvement, and system expansion efforts.
System preservation includes all arterial improvement projects required to maintain the structural
adequacy and serviceability of the existing arterial system without significantly increasing the
capacity of that system. This includes all projects
classified as resurfacing and reconstruction for the
same capacity-that is, without significant widening. System improvement includes all projects
which would significantly increase the capacity

Arterial Streets and Highways
Standard Surface Arterial Street System: Under
the preliminary recommended transportation
system plan for the study area, the arterial street
and highway system of the study area would con-

Table 258
ARTERIAL STREET AND HIGHWAY SYSTEM PRESERVATION, IMPROVEMENT, AND EXPANSION
BY ARTERIAL FACILITY TYPE WITHIN THE MILWAUKEE NORTHWEST SIDEIOZAUKEE COUNTY
STUDY AREA: YEAR 2000 PRELIMINARY RECOMMENDED TRANSPORTATION SYSTEM PLAN
System Preservation
Arterial
Facility Type
Milwaukee County
Freeway
....
Standard Surface
Arterial. . . . .

Miles

System Improvement
Miles

Percent
o f Total

System Expansion
Miles

Percent
of Total

Total
(miles)

.

.. ..

28.5

81 .O

6.7

19.0

--

--

35.2

.

....

225.7

91.4

16.9

6.8

4.4

1.8

247 .O

254.2

90.1

23.6

8.4

4.4

1.5

282.2

..

13.3

86.9

2 .O

13.1

--

--

15.3

....

132.4

85.5

19.1

12.3

3.4

2.2

154.9
170.2

Subtotal
Ozaukee County
...
Freeway
Standard Surface
Arterial . . . . .

..

..

145.7

85.6

21.1

12.4

3.4

2 .O

....

41.8

82.8

8.7

17.2

--

--

50.5

... ....

358.1

89.1

.
36O

8.9

7.8

2 .O

401.9

399.9

88.4

44.7

9.9

7.8

1.7

452.4

Subtotal
Total Study Area
Freeway . . . . .
Standard Surface
Arterial .
.
Total

I

Percent
of Total

Source: SEWRPC.

Table 259
HIGHWAY IMPROVEMENT AND EXPANSION ACTIONS INCLUDED UNDER THE
PRELIMINARY RECOMMENDED LONG-RANGE PLAN FOR THE MILWAUKEE NORTHWEST
SIDEIOZAUKEE COUNTY STUDY AREA CORRIDOR TRANSPORTATION PLAN

Roadway
Type
Freeway

Recommended Highway
Improvement Action
Freeway Improvements
Completion of Hillside lnterchange
Ramp addition at Stadium Freeway-North "Stub End"
Construction of freeway interchange at I H 43 and Highland Road
Freeway Widenings
Widening of l H 43 from 4 lanes t o 6 lanes through Hillside lnterchange
Widening of I H 43 from 4 lanes t o 6 lanes from Henry Clay Street t o Mequon Road (STH 167)
Widening of I H 43 from 4 lanes t o 6 lanes from W. Henry Clay Street through the
W. Silver Spring Drive interchange

Standard
Surface
Arterial

Arterial Expansion
Granville Road from Friestadt Road t o Highland Road (new 2-lane roadway)
River Road from Mequon Road (STH 167) t o Friestadt Road (new 2-lane roadway w i t h
on-street parking permitted)
River Road from Highland Road t o Bonniwell Road (new 2-lane roadway)
1st Avenue from Rose Street t o Cedar Creek Road (new 4-lane roadway with on-street
parking permitted)
Extended N. 124th Street from STH 145 t o W. Brown Deer Road (new 2-lane roadway with
peak-period on-street parking permitted)
New N. 68th Street from Industrial Road t o W. Brown Deer Road (new 2-lane roadway with
peak-period on-street parking permitted)
Extended N. 124th Street from W. Greenfield Avenue t o W. Watertown Plank Road
(new 4-lane roadway with peak-period on-street parking permitted)
falls Road from STH 57 t o Port Washington Road (new 2-lane roadway with peak-period
onstreet parking ~ e r m i t t e d ) ~
b
Arterial Widenings
Wauwatosa Road from W. County Line Road t o STH 6 0 (from 2 travel lanes t o 4 travel lanes)
STH 6 0 from STH 143 t o STH 57 northbound (frorn 2 travel lanes t o 4 travel lanes)
STH 167 from Wausaukee Road t o I H 43 (from 2 travel lanes t o 4 travel lanes from
Wausaukee Road t o Swan Road and from 2 travel lanes t o 4 travel lanes and 2 parking
lanes from Swan Road t o I H 43)
W. Bradley Road from N. 124th Street t o N. 91st Street (from 2 travel lanes t o 4 travel lanes)
0 W. Good Hope Road from N. 124th Street t o N. 115th Street
(from 2 travel lanes t o 4 travel lanes)
W. Good Hope Road from USH 45 t o N. 107th Street (frorn 4 travel lanes t o 6 travel lanes)
STH 145 from W. Fond d u Lac Avenue t o the WaukeshaIMilwaukee County line
(frorn 2 travel lanes t o 4 travel lanes with 2 parking lanes)
N. Boundary Road from W. Brown Deer Road t o W. County Line Road
(from 2 travel lanes t o 4 travel lanes)
N. 91st Street from W. Good Hope Road t o W. Bradley Road
(from 2 travel lanes t o 4 travel lanes and 2 parking lanes)
N. 43rd Street from W. Mill Road t o W. Bradley Road
(frorn 2 travel lanes t o 4 travel lanes and 2 parking lanes)
N. Green Bay Avenue from W. Silver Spring Drive t o W. M i l l Road
(frorn 2 travel lanes t o 4 travel lanes)
N. 107th Street and related segments of W. Fond d u Lac Avenue (from 2 travel lanes t o 4 travel
lanes on STH 145 and N. 107th Street between the ramps t o and from the southeast-bound
lanes of the Fond du Lac Freeway and the northwest-bound off-ramp from the Fond du Lac
Freeway; from 2 travel lanes t o 4 travel lanes and 2 parking lanes north t o W. Greenwood
Terrace; and from 2 travel lanes t o 4 travel lanes north t o W. Brown Deer Road)

Table 259 (continued)

Roadway
Type
Standard
Surface
Arterial
(continued)

Recommended Highway
Improvement Action
b
Arterial Widenings (continued)
0 N. 76th Street from Harmonee Avenue t o W. North Avenue (from 2 travel lanes t o 4 travel lanes)
W. Fond du Lac Avenue from N. 35th Street t o N. 15th Street
(from 2 travel lanes t o 6 travel lanedc
N. 68th Street from I H 9 4 t o W. Blue Mound Road (frorn 2 travel lanes t o 4 travel lanes)
N. 124th Street from W. Watertown Plank Road t o W. North Avenue
(frorn 2 travel lanes t o 4 travel lanes)
N. 124th Street from W. North Avenue t o W. Hampton Avenue
(unimproved segments from 2 travel lanes t o 4 travel lanes and 2 parking lanes)
N. 124th Street from W. Hampton Avenue t o W. Silver Spring Drive
(from 2 travel lanes t o 4 travel lanes)

Number of
Recommended Actions

Type of Traffic
Management Action
Traffic Signal Modifications or Additions . . . . . .
On-Street Parking Prohibition or Pavement
Markings on Intersection Approach. . . . . . . . . .
Left-Turn-Lane Lengthening or Expansion . . . . .
Left-Turn-Lane Addition. . . . . . . . . . . . . . . .
Right-Turn-Lane Lengthening or Expansion. . . . .
Right-Turn-Lane Addition. . . . . . . . . . . . . . .

108

a ~ o a d w a yexpansion or improvement projects carried over from ''status quo" long-range plan as part of the 7980 annual element of the 19807984 transportation improvement program.
b ~ r t e r i awidening
l
projects listed do not include those roadway improvement projects to be undertaken during the design period which would
constitute conversion of an arterial segment from a rural to an urban cross-section. Under the study i t is assumed that by the year 2000 all
arterial segments located within the Milwaukee urbanized area will be converted to an urban cross-section. Under such conversion, i t is typically proposed to convert a 24-foot-wide rural roadway to a 48-foot-wide urban pavement, the latter with two traffic lanes and two parking
lanes, curb and gutter, and sidewalks. In areas of fringe urban or suburban development, however, where urban development would only back
onto arterials, a 24-foot-widepavement with six-foot-wide shoulders may be used as a minimum urban cross-section.

he recommendation for

this segment of W. Fond du Lac Avenue is the staff recommendation. The Advisory Committee chose to make no
preliminary recommendation prior to public hearings.

Source: SEWRPC.

of the existing system through street widening or
relocation. System expansion includes all projects
which would significantly increase the capacity of
the existing system through construction of new
facilities. As indicated in Table 258, under the
recommended plan, about 400 miles of the total
proposed system of 452 miles would fall into the
system preservation category, representing about
88 percent of the total arterial system; and about
45 miles, or about 10 percent of the total proposed
arterial system, would fall into the system improvement category. The remaining eight miles, or about
2 percent of the total proposed system, falls into
the system expansion category where new construction of new facilities is required.

As indicated in Table 259, there are 23 specific
improvement, or street widening, projects, and eight
expansion, or new facility construction, projects
proposed for the arterial street and highway
system of the study area under the preliminary
recommended transportation plan. As indicated
in this table, no system expansion projects are
proposed for freeways in the study area. The
arterial street and highway system in the northwest
side study area under the recommended plan was
shown in the preceding section of this chapter
on Map 236. Indicated on this map are the locations and limits of each of the improvement or
expansion projects proposed under the recommended plan.

The Advisory Committee chose to make no recommendation for the segment of W. Fond du Lac
Avenue from N. 35th Street to the Hillside Interchange prior to public hearing and, rather, proposed three alternatives. Two of the alternatives
would have provided for the improvement of this
segment of W. Fond du Lac Avenue from its present
two traffic lanes and two parking lanes to three
traffic lanes in each direction. One improvement
alternative would widen this segment of W. Fond
du Lac Avenue for its entire length. The other
improvement alternative would carry the six-lane
improved highway around the business district at
W. Fond du Lac Avenue and W. North Avenue by
way of a one-way pair routing. Either of these
alternatives would have accomplished the staffrecommended improvement. The third alternative
taken to public hearing would have improved this
W. Fond du Lac Avenue segment only from the
Hillside Interchange to approximately N. 23rd
Street, and from N. 23rd Street a bottleneck would
remain. Under this alternative, W. Fond du Lac
Avenue from the Hillside Interchange to W. Garfield Avenue would be widened to six lanes along
available right-of-way. The one-way pair around
the business district would have been constructed
then to approximately N. 23rd Street to provide
six traffic lanes. From N. 23rd Street to N. 35th
Street, parking would be prohibited to provide two
lanes in each direction.
Freeway System: No additional freeway facilities
are recommended to be built in the study area
under the preliminary recommended transportation system plan. However, five major freeway
facility improvements are recommended.
Completion o f the Hillside Interchange "Stub End":
The preliminary recommended plan for completion
of the Hillside Interchange "stub end" is shown on
Map 237. Under this alternative, on- and off-ramp
connections would be provided between the NorthSouth Freeway and the Park Freeway-East and the
surface arterial street intersection of W. Fond du
Lac Avenue and W. Walnut Street at about N. 13th
Street. From this intersection, a freeway on-ramp
would be provided to both the southbound lanes
of the North-South Freeway and the eastbound
lanes of the Park Freeway-East, and a freeway
off-ramp would be provided from the northbound
lanes of the North-South Freeway and the westbound lanes of the Park Freeway-East.
As also shown on Map 237, at the northern spur
"stub end" of the Hillside Interchange, it is recommended that the two existing bridges which were

designed to carry eastbound traffic from the previously proposed Park Freeway-West to both the
North-South Freeway and the arterial street system
east of the North-South Freeway be removed; that
the ramp bridge on the southbound on-ramp to the
North-South Freeway be replaced by an on-grade
pavement; and that four ramps which are associated with these bridges be removed.
Widening of IH 4 3 through the Hillside Interchange:
In order to accomplish the recommended completion of the Hillside Interchange "stub end," and to
ensure the proper operation of IH 43 through this
area, it is recommended that three continuous
through traffic lanes be provided in each direction
on the North-South Freeway through the Hillside
Interchange area. In order to accomplish this
widening, it would be necessary to add a single
outside traffic lane for northbound traffic from
a point immediately south of W. Winnebago
Street to a point south of W. North Avenue, and
to add a single inside lane for southbound traffic
from the freeway ramp entrance to the Park
Freeway-East to a point immediately south of
W. Winnebago Street. These lane additions are
shown on Map 237.8
Widening o f IH 43 from Henry Clay Street t o
Meauon Road (STH 167): Under the preliminam
recommended &ansportation system
for the
study area, two alternative improvement plans
were proposed for the segment of IH 43 north
of Henry Clay Street, and recommended to be
taken to public hearing. The first of these plans
provided for the addition of one lane on IH 43 in
each direction between W. Henry Clay Street and
STH 167. The second plan provided for the addition of one lane in each direction on IH 43 only
through the W. Silver Spring Drive interchange to
W. Good Hope Road.
Stadium Freeway-North ' S t u b End ":The preliminary recommended plan for completion of the
Stadium Freeway-North "stub end" is shown on
Map 238. As shown on this map, under this plan
7 ~ e m o v a and
l
reconstruction o f the ramps associated with the Hillside Interchange began in July
1982, and was completed in October 1982. Connection o f the "stub end" ramps at the Hillside
Interchange proper began in October 1982.
Widening o f IH 4 3 through the Hillside Interchange began in July 1982, and was completed
by November 1982.

Map 237
HILLSIDE INTERCHANGE "STUB END" COMPLETION PROJECT-lH 43

This map show the recommended improvement plan for the completion of the Hillside Interchange "stub end." As shown on this map, the
recommended reconstruction of the Hillside Interchange would provide direct access between the NorthSouth Freeway (IH 43) and W. Fond
du Lac Avenue and W. Walnut Street, providing improved access from the adjacent neighborhoods t o the freeway system and thereby to the
entire metropolitan area. In addition, traffic would be able to move from W. Fond du Lac Avenue to the Park Freeway-East, thus providing
better access from the neighborhoods concerned to the eastern areas of the Milwaukee central business district. The plan includes the reconstruction of W. Fond du Lac Avenue as far west as N. 14th Street.
Source: Wisconsin Depsrrment of Tranrponation end SEWRPC.

Map 238

STADIUM FREEWAY-NORTH
"STUB END" COMPLETION PROJECT

provide needed access between the North-South
Freeway and proposed development in the northeastern portion of the City of Mequon.
Transportation Systems Management Recommendations: As indicated in Table 259, the prelim~nary
recommended, long-range transportation system
plan for the arterial street and highway system of
the study area for the year 2000 includes several
transportation systems management recommendations. These recommendations, derived from the
second long-range plan, were incorporated into
the recommended long-range plan t o ensure that

This map shows the recommended improvement plan for the
Stadium Freeway-North "stub end." As shown an this map. the
recommended design for the completion of the "stub end" at the
Stadium Freeway-North would require no additional right-of-way
taking. The only change in the current configuration of the Stadium
Freeway-NorthIW. Lisbon AvenueIW. North Avenue intersection
would be the closure of W. Garfield Avenue between N . 46th Street
and N . 47th Street t o facilitate the conrtruction of the new routhbound freeway on-ramp. The ramp would directly connect W. Lis.
bon Avenueand W. North Avenue t o the Stadium Freeway.
Source: City o f Milwaukee and SEWRPC.

design a southbound freeway on-ramp would be
constructed which would have an entrance from
W. Lisbon Avenue between N. 47th Street and
N. 46th Street. As seen on this map, no reconstruction would be accomplished at the intersection of
W. Lisbon Avenue and W. North Avenue under this
plan design.
Highland Road Interchange: Under the preliminary
recommended plan for the northwest side study
area, south- and northbound on-ramp and off-ramp
connections are recommended between the NorthSouth Freeway and Highland Road in the City of
Mequon. Such an interchange was recommended to

relatively low-capital cost transportation systems
management measures were fully utilized prior
to the consideration of more capital-intensive
arterial street improvements. Wmcipal among the
transportation systems management measures
included in the recommended plan are proposals
for the reconstruction, or addition, of 50 exclusive
turn lanes at congested intersections within the
study area. As indicated in Table 259, it was recommended that 32 existing left- and three rightturn lanes be reconstructed, and that 18 left-turn
lanes and seven right-turn lanes be added. Other
transportation systems management measures in
the recommended plan include 108 traffic signal
modifications or additions and 39 actions whereby
on-street parking would be prohibited and/or
pavement markings would be provided on intersection approaches.
Public Transit Facilities and Service
The public transit system for the study area under
the preliminary recommended transportation plan
was defined t o include the rapid, or primary; the
express, or secondary; and the local, or tertiary,
service as proposed to be provided in the study
area under the newly adopted long-range primary
transit system plan for the year 2000.
As shown on Map 239, transit service would be
extended under the recommended plan to those
parts of the study area expected to be developed at
urban densities over the plan design period. As
indicated in Table 260, the number of route miles
operated in the study area would be increased from
the 455 miles operated in 1980 and under the
"status quo" plan, to 868 miles under the recommended plan. Transit vehicle miles operated would
increase by 20 percent, from 37,500 t o 45,100;
and the number of transit vehicles required during
peak hours of service would increase by 23 percent, from 329 t o 404, based on morning peakhour requirements.

Table 260
PUBLIC TRANSIT FACILITIES I N THE STUDY AREA: 1980 A N D 2000 "STATUS Q U O
A N D PRELIMINARY RECOMMENDED TRANSPORTATION SYSTEM PLANS

2000
"Status Quo"
Plan

Existing
1980
Percent
of Total

Percent
of Total

2000 Preliminary
Recommended
Transportation
System Plan
Percent
of Total

Transit Facilities
Characteristic

Miles

Total Study Area
Average Weekday Route Miles
Primary . . . . . . . . . . . . . . . . . . .
Secondary. . . . . . . . . . . . . . . . . .
Tertiary . . . . . . . . . . . . . . . . . . .

96.3
7.6
351.3

21.1
1.7
77.2

96.3
7.6
351.3

21.1
1.7
77.2

352
80
436

40.6
9.2
50.2

455.2

100.O

455.2

100.O

868

100.O

Total

Miles
Special Facilities
Exclusive R ights-of-Way .
Exclusive Lanes on Streets

Miles

---

---

.........
.........

Number of Vehicles
per our^
Average Weekday
Vehicle Requirementsa
b
Peak Period . . . . .
Midday Period . . . .

...........
...........

Bus Miles per Average Weekday . . .
Average Weekday Transit Ridership

....
....

Miles

Number of Vehicles
per our^

Miles

Miles

5.4
8.9

Number of Vehicles
per our^

329
210

329
210

404
256

37,500
77,000

37,500
85,000

45,100
131,000

a ~ e h i c l erequirements are for those routes serving the study area.
braken for morning peak period only.
Source: SEWRPC.

The rapid, or primary, transit service under the
recommended plan would be provided by a light
rail transit line and 14 routes of motor buses
operating in mixed traffic on freeways and over
connecting surface arterials. The freeways would
be operationally controlled to permit the provision
of a high level of transit service over the freeway
system. The operational control system would use
an areawide ramp-metering system to constrain
access to the freeway system during peak hours,
thereby seeking to ensure high rates of traffic flow
at reasonable operating speeds on the freeway
system. The system would consist of interconnected demand-responsive ramp meters, priority

access for high-occupancy vehicles, improved driver
information, and improved accident incident management procedures. Under the plan, primary
transit service would be provided in the study area
over 14 bus-on-freeway routes, totaling 324 route
miles and serving 14 stations. This planned service
represents an increase of nine routes, totaling
256 round-trip route miles, and six stations over
the service provided in 1980.
The recommended light rail transit line would
operate almost entirely at-grade in a transit mall,
street median, and railway right-of-way. Stops
would be provided at distances of oneeighth,

one-fourth, one-half, one, and one and one-half
miles, depending on the density of adjacent development. The final alignment of the light rail line
was not determined by the system planning effort,
but was to be established in subsequent detailed
planning and preliminary engineering.
The express, or secondary, level of transit service
under the recommended plan would consist of
express bus routes operated over surface arterial
streets, with stops generally limited to intersecting
transit routes. A total of seven express routes
would be prpvided, totaling 80 route miles and
operating over 41 miles of surface arterials in the
study area. In 1980, only one express route was
operated in the study area--over four miles of surface arterials and no exclusive lanes for such
service were provided in the study area. In 1982,
an additional express route was operated from
N. 60th Street and W. Fond du Lac Avenue t o
N. 12th Street and W. Wisconsin Avenue.
The primary transit system plan provides for the
eventual upgrading of the bus express routes, if
upgrading is determined to be needed in the future.
The plan accomplished this by identifying an
"upper tier" of recommendations, or recommendations made not for immediate implementation, but
to ensure that the option of potential upgrading is
not foreclosed. Within the northwest side study
area, the primary transit system plan provided for
the future upgrading of two express bus routes to
two light rail transit line extensions.
The tertiary level of transit service under the
preliminary recommended transportation system
plan would consist of local transit service provided
over arterial and collector streets, with frequent
stops for passenger boarding and alighting. Under
the plan, extensive additions to the tertiary, or
local, transit service routes would be provided
where such services could be expected to recover
50 percent of the operating costs from farebox
revenues. The plan envisioned the ultimate extension of tertiary transit service to most of the urbanized parts of the study area, including areas of
urban development in the southern half of Ozaukee
County and northwestern Milwaukee County not
now served. A total of 436 route miles of service
would be provided under the recommended plan,
an increase of 85 route miles over the 351 route
miles operated in 1980.
Plan Performance and Cost
Selected characteristics of the highway element
of the preliminary recommended transportation

system plan for the study area are identified and
compared t o conditions under the "status quo"
long-range plan in Tables 261 and 262. The performance and costs of the transit element of the
plan, including capital and operating costs, financial feasibility, and benefit-cost ratio, were forecast
and considered as part of the concurrent study of
areawide rapid transit alternatives, and are set forth
in SEWRPC Planning Report No. 33, A Primary
Transit System Plan for the Milwaukee Area. As
shown in Table 261, automobile availability could
be expected to be about 247,320 under the preliminary recommended plan in the year 2000, or
about 5 percent less than under the "status quo"
plan. A total of 1,390,100 internal person trips, or
about 1percent fewer internal person trips, may be
expected to be generated within the study area on
an average weekday under the preliminary recommended plan than under the "status quo" plan.
However, about 5 percent fewer automobile
trips may be expected under the preliminary recommended plan than under the "status quo" plan.
As also shown in Table 261, about 131,000 public
transit trips may be expected to be made on an
average weekday under the preliminary recommended plan, or about 54 percent more than under
the "status quo" plan.
As also shown in Table 261, vehicle miles of
travel on an average weekday may be expected
to be about 3 percent less under the recommended
plan than under the "status quo" plan, or about
7,032,500 in the year 2000. Of this total, about
3,137,600, or about 45 percent of the vehicle miles
of travel made under the preliminary recommended
plan, may be expected to be made on freeways.
Under the "status quo" plan, about 49 percent of
the total vehicle miles of travel within the study
area may be expected to be made on freeways.
Arterial street and highway congestion, as measured by the number of miles of facilities operating
over design capacity, may be expected to be about
two miles, or about 0.1 percent of the total system
under the preliminary recommended plan, compared with about 101 miles, or about 23 percent of
the total system, under the "status quo" plan. The
number of miles of facilities operating at design
capacity under the preliminary recommended plan
may be expected to be about 54 miles, or about
12 percent of the total system, compared with
about 48 miles, or about 11 percent of the total
system, under the "status quo" plan. The extent
of congestion on study area arterial streets and
highways under the preliminary recommended
plan is shown graphically on Map 240 under
recommended plan conditions.

Table 261
SELECTED CHARACTERISTICS OF THE PRELIMINARY RECOMMENDED A N D "STATUS Q U O SYSTEM
PLANS FOR THE MILWAUKEE NORTHWEST SIDE/OZAUKEE COUNTY STUDY AREA: 2000

Plan Element

"Status Quo" Plan

Arterial Street and Highway System (miles)
Freeway . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Standard Arterial . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

......
.....

Total

Recommended Plan

50.5
390.4

50.5
401.9

440.9

452.4

96.3
7.6
351.3

352.0
80.0
436.0

455.2

868.0

Mass Transit System
Round-Trip Route Miles
Primary . .
Secondary
Tertiary .

....................................
....................................
....................................

Total
Special Facilities
Transitway (miles) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Exclusive Lanes (miles) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Stations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Number of Buses ~ e ~ u i r e d ~
Peak Period . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Midday Period . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

-.
..
8
329
210

14.3
1 .0
14
404
256

Travel Demand Characteristics
Automobile Availability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Average Weekday Internal Person Trips . . . . . . . . . . . . . . . . . . . . .
Average Weekday Transit Trips . . . . . . . . . . . . . . . . . . . . . . . . . .
Percent of Trips Made by Transit . . . . . . . . . . . . . . . . . . . . . . . .
Estimated Yearly Transit Revenue Passengers . . . . . . . . . . . . . . . . .

260.350
1.406.200
85.000
6.0
24.7

247.320
1.390.100
131.000
9.4
36.9

Vehicle Miles of Travel
Total
O n Freeway . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Percent of Total o n Freeway . . . . . . . . . . . . . . . . . . . . . . . . . . .

7.238.600
3.518.000
48.6

7.032.500
3.137.600
44.6

Arterial Street and Highway Congestion
Over Capacity (miles) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Over Capacity (percent of total system) . . . . . . . . . . . . . . . . . . . . .
A t Capacity (miles) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
A t Capacity (percent of total system) . . . . . . . . . . . . . . . . . . . . . .
Average Travel Time per T r i p (minutes). . . . . . . . . . . . . . . . . . . . .

101.4
23.0
48.0
10.9
15

2.3
0.5
54.3
12.0
13

Proportion o f Total Person Travel on Transit
Mass Transit (percent) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Estimated Number o f Accidents i n Design Year . . . . . . . . . . . . . . . .

5.2
40.600

6.8
39.500

Motor Fuel Consumption (millions o f gallons)
Average Annual Assuming Automobile Fleet
Efficiency o f 30 mpg in Year 2000. . . . .

..................

Air Pollutants (tons per year)
Carbon Monoxide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Hydrocarbons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Noise
Miles o f Transportation Facilities Exceeding 70 dba . . . . . . . . . . . . . .
Dislocation
Number of Residential Units . .
Number of Nonresidential Units

.........................
.........................

a~ehicle
requirements are for those routes serving the study area.
Source: SEWRPC.

87.2

46.807.5
4.956.2
235 .0
..
.-

23
63

Table 262
COSTS A N D REVENUES ASSOCIATED WITH THE PRELIMINARY
RECOMMENDED A N D "STATUS QUO" TRANSPORTATION SYSTEM PLANS FOR THE
MILWAUKEE NORTHWEST SIDEIOZAUKEE COUNTY STUDY AREA: 2000

Public Cost (millions)
Capital
Total . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Average Annual . . . . . . . . . . . . . . . . . . . . . .
Operation and Maintenance
Total . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Average Annual . . . . . . . . . . . . . . . . . . . . . .
Total
Average Annual Public Revenues (millions)
Inf lation-Resistant Trend . . . . . . . . . .
Inflation-Impacted Trend. . . . . . . . . .

........
........

Economic ~ n a l y s i s ~
Incremental Capital Cost . . . . . . . . . . . . . . . . . .
Incremental Operation and Maintenancecosts . . . . . .

436.8
21.8

545.1
27.2

245.9
12.3

257.4
12.9

682.7
34.1

802.5
40.1

71 .I
53.8

71.1
53.8

$ 62,093,000

8,906,000
$ 70,999,000

Total
Incremental User Benefits.
BenefitICost Ratio. . . . .

Recommended Plan

"Status Quo" Plan

Highway Plan Element

.................
.................

$1 27,400,000
1.79

a~resentworth analysis in 1980 dollars with a 6 percent interest rate.
Source: SEWRPC.

As shown in Table 261, motor fuel consumption
within the study area under the preliminary
recommended plan may be expected to approximate 86.8 million gallons per year in the year
2000, or about 0.4 million fewer gallons per
year than would be consumed in the study area
under the "status quo" plan. As also indicated in
Table 261, under the preliminary recommended
plan, about 45,475 tons of carbon monoxide and
4,815 tons of hydrocarbons may be expected to be
emitted per year in the year 2000. This represents
a 1,333-ton-per-year decrease in the amount of
carbon monoxide emitted per year, and a 141-tonper-year decrease in the amount of hydrocarbons
emitted per year in the year 2000 in comparison
to the "status quo" plan.
As indicated in Table 262, the total capital cost of
carrying out the highway element of the preliminary recommended transportation plan for the
study area was estimated to be $545.1 million. Of
this total, about $427.0 million, or 78 percent,
would be required to preserve and maintain the
existing transportation system. An additional

$118.1 million, or about 22 percent, would be
required for projects which would improve the
transportation system by providing additional
capacity through street widening or relocation, or
through street expansion; by improving transit
service where such service is already provided; by
the construction of new transit stations; and by
the extension of new transit service into urban
areas currently not served. It is estimated that
23 residential units and 63 nonresidential structures would need to be relocated if the highway
element of the preliminary recommended plan
were carried out.
The average annual public cost of carrying out the
highway element of the preliminary recommended
plan, including not only the construction and
improvement of existing facilities and the construction of new facilities but also the operation
and maintenance of the entire highway system, was
estimated at $40.1 million, expressed in constant
1980 dollars, over the 25-year plan implementation
period. It is anticipated that the average annual
public cost for the highway system under the pre-

Map 240
T R A F F I C CONGESTION ON ARTERIAL
STREETS AND HIGHWAYS WITHIN THE
NORTHWEST SIDE STUDY AREA UNDER
THE PRELIMINARY RECOMMENDED
TRANSPORTATION SYSTEM PLAN: 2000
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n this map, arterial street and highway congestion may
be expected to be significantly reduced upon implementation of
the recommended transportation system plan for the Milwaukee
Northwest SideIOzaukee County study area. Under the recommended plan, less than 1 percent of the total arterial street and
highway system in the study area may be expected to operate over
: design capacity, and about 12 percent may be expected to operate
at design capacity. The extent of the anticipated remaining conges.
. '
tion problems in the study area is reflected on this map. The more
severe remaining traffic congestion problems would occur at the
north end of the Stadium Freeway-North, particularly along
W. Lisbon Avenue and W. Appleton Avenue as far north as W. BurIeigh Street. A second problem area would extend elong W. Capitol
Drive from N. Teutonia to N. 35th Street.

Source: SEWRPC.

lirninary recommended plan will be $6.0 million,
or about 18 percent more than under the "status
quo" plan. The anticipated average annual public
revenues, based on a projection of the historic
trend of revenues from 1970 to 1976, total $53.8
million, also expressed in constant 1980 dollars,
indicating that the plan is financially attainable on
an average annual basis.
Also indicated in Table 262 is the benefit-to-cost
ratio of the highway element of the preliminary
recommended long-range plan. This ratio repre-

sents a comparison of the direct benefits derived
from the highway element of the transportation
system, including reduction in the cost of travel
time, of vehicle operation, and of accidents that
are derived through improvements to the highway
system; and the direct costs of such improvements,
including the capital investments for the provision
of the improvements and the cost to the public
agencies to operate and maintain the physical facilities and transportation services. As shown in this
table, the benefit-tocost ratio of the highway element of the preliminary recommended plan compared with the "status quo" plan is 1.79.
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Chapter VIII

PLAN IMPLEMENTATION

INTRODUCTION
This chapter provides a guide for use in the implementation of the recommended short-range transportation system plan for the northwest corridor
of the greater Milwaukee area, as described in
Chapter V of this report, and the recommended
long-range transportation system plan as described
in Chapter VII and IX of this report. It outlines the
actions which must be taken by the various levels
and agencies of government concerned if the
recommended plans are to be carried out. Specifically, those units and agencies of government
which have plan adoption and implementation
powers applicable to the major actions of the plan
are identified; necessary or-desirable formal plan
adoption, endorsement, and acknowledgement
actions are specified; and specific implementation
actions are recommended for each of the units and
agencies of government and private parties concerned with the plan.
The plan implementation recommendations contained in this chapter are based upon and related t o
the existing governmental structure and governmental programs, and are predicated upon existing
enabling legislation. Because of the ever-present
possibility of changes in state and federal legislation, case law decisions, governmental organization, and tax and fiscal policies, it is not possible to
declare that transportation system plan implementation in the Milwaukee Northwest SidelOzaukee
County study area should proceed precisely as
recommended in this chapter. Just as it will be
necessary to update periodically the elements of
the plan and the data and forecasts on which that
plan is based, it will also be necessary to periodically update the implementation recommendations
contained herein.
This chapter intentionally focuses on and identifies
only those actions which should be taken to implement the transportation systems management
actions and arterial street and highway improvement actions recommended in the northwest
corridor plan. All other recommendations of the
plan are included in other adopted regional plan
elements, and the required implementation actions

are identified in those plans. More specifically, the
transit system improvement recommendations contained in the northwest corridor plan would be
implemented through actions identified in SEWRPC
planning Report N;. 33, A Primary Transit System
Plan for the Milwaukee Area. The iurisdictional
highway system realignment recommendations and,
importantly, the land use recommendations of
the plan would be implemented through actions
identified in SEWRPC Planning Report No. 25,
A Regional Land Use Plan and a Regional Transportation Plan for Southeastern Wisconsin: 2000,
Volume One, Inventory Findings, and Volume
Two, Alternative and Recommended Plans.
Accordingly, adoption or endorsement of the
northwest corridor transportation system plan is
intended to constitute adoption or endorsement of
only the recommended transportation systems
management measures and arterial street and highway improvement actions recommended in the
plan. These recommended measures and actions are
intended to serve as a point of departure for the
consideration of arterial street and highway operational improvements and development proposals as
such proposals are advanced over time.
RECOMMENDED PLAN ADOPTION ACTIONS
The transportation system plan for the Milwaukee
County/Ozaukee County northwest corridor as set
forth in this report and, more specifically, its transportation systems management measures and
arterial street and highway improvement actions, is
intended to constitute an amendment to and
refinement of the regional transportation system
plan adopted by the Commission in accordance
with Section 66.945(10) of the Wisconsin Statutes.
Accordingly, the Commission, upon adoption of
the northwest corridor transportation plan, will
transmit a copy of the resolution adopting the
plan, together with a copy of the report documenting the plan, to all local legislative bodies within
the northwest corridor and to all of the local, state,
and federal agencies which have the legal authority
and financial capability to effectively implement
the recommended highway element of the plans.
The implementation of the plans is entirely depen-

dent upon action by these local, state, and federal
units of government and their agencies because the
Regional Planning Commission is an entirely advisory planning agency.
Adoption, endorsement, or acknowledgement of
the northwest corridor transportation system plan
by the local legislative bodies and the appropriate
local, state, and federal level agencies is highly
desirable as the first step of implementation. Such
adoption, endorsement, or acknowledgement is
necessary to ensure a common understanding
between the public and private sectors and between
the several levels and units and agencies of government involved, so as to enable the programming of
the necessary plan implementation work to proceed on a coordinated basis. Formal plan adoption
may also be required to ensure eligibility for state
and federal financial aid. It is important to understand that adoption of the recommended plan by
any unit or agency of government pertains only to
the statutory duties and functions of the adopting
agency. Such adoption does not, and cannot, in
any way preempt or commit action by another
unit or agency of government acting within its own
area of functional and geographical jurisdiction.
Upon adoption, endorsement, or acknowledgement
of the plan by a unit or agency of government, it is
recommended that the policy-making body of the
unit or agency of government direct its staff to
review in detail the elements of the plan. Once
such review is completed, the staff can propose to
the policy-making body for its consideration and
approval the steps necessary to fully integrate the
northwest corridor transportation plan elements
into the plans and programs of the unit or agency
of government.
In the remainder of this section, the local, state,
and federal units and agencies of government
which have the legal authority and financial
capability to implement the highway element of
the recommended plans are identified, and their
recommended plan adoption or endorsement
actions are specified.
Local Level Agencies

1.It is recommended that the County Boards
of Supervisors of the Counties of Milwaukee
and Ozaukee formally adopt the transportation systems management measures and
arterial street and highway improvement
actions of the northwest side study area

transportation system plan by resolution
as an amendment t o the adopted regional
transportation plan pursuant to Section
66.945(12) of the Wisconsin Statutes after
review and recommendation by appropriate
committees and commissions. Such appropriate committees and commissions for Milwaukee County include the Milwaukee
County Transportation and Public Works
Committee and the Milwaukee County Planning Commission, and for Ozaukee County,
the Ozaukee County Highway Committee.

2. It is recommended that the planning commissions of the City of Milwaukee, the City
of Mequon, the City of Wauwatosa, the
Village of Brown Deer, and the Village of
Graftonall municipal units of government
in the northwest corridor with recommended
responsibilities for transportation systems
management measures and arterial street and
highway improvement actions under the
plan--adopt the recommended plan as authorized by Section 66.956(12) of the Wisconsin
Statutes as a guide to the development of
their geographic and functional areas of
jurisdiction, following review and recommendation by their respective staffs. The plans
should be adopted by the local planning
commissions as the transportation element
of local master plans pursuant to Section
62.23(3)(b) of the Wisconsin Statutes.
3. While Wisconsin Statutes do not require
adoption of local master plans by the
municipal units of government, it is recommended that the City of Milwaukee, the
City of Mequon, the City of Wauwatosa, the
Village of Brown Deer, and the Village of
Grafton adopt such local master plans as
a matter of endorsing the local planning
commission action.
State Level Agencies

1.It is recommended that the Wisconsin
Department of Transportation, acting
through its Secretary, endorse the northwest
corridor transportation plan and integrate
the plan element into its broad range of
transportation planning and development
responsibilities, as well as assist in coordinating plan implementation activities.

I

I
I
I
I
I
I

2. It is recommended that the Wisconsin
Natural Resources Board acknowledge the
plan as an amendment to, and refinement of,
the regional transportation and regional air
quality management plans for southeastern
Wisconsin as those plans may impact upon
and affect the State Implementation Plan for
air quality.
Federal Level Agencies

1.It is recommended that the U. S. Department
of Transportation, Urban Mass Transportation Administration, formally acknowledge
the plan as an amendment to the regional
transportation plan, and consider and give
due weight t o the plan recommendations in
the administration and granting of federal
aids for transportation system development
and operations in the Region.

2.It is recommended that the U. S. Department
of Transportation, Federal Highway Administration, formally acknowledge the plan as
an amendment to the regional transportation
plan, and consider and give due weight to
the plan recommendations in the administration and granting of federal aids for
highway-related construction and management in the Region.

3.It is recommended that the U. S. Environmental Protection Agency formally acknowledge the plan as an amendment to the
regional transportation and air quality
management plans, and consider and give
due weight to the recommended plan in
the exercise of its air quality management programs.
NORTHWEST CORRIDOR
TRANSPORTATION PLAN
IMPLEMENTATION
Beyond the plan adoption and endorsement actions
listed in this chapter, there are specific plan implementation activities and responsibilities which
must be undertaken by the units and agencies of
government concerned if the highway elements of
the northwest corridor transportation plan are all
to be implemented. The following functional highway system major recommendations were made
under the arterial street and highway element of
the recommended northwest corridor transportation plan:

Freewavs
Widening of 2.5 miles of existing freeway;
@ Preservation of 48.0 miles of existing free-

way;
Construction of freeway "stub end" treatments at the Hillside Interchange and at the
terminus of the Stadium Freeway-North; and
Construction of new freeway interchanges at
IH 43 and Highland Road.
Standard Arterials
Construction of 7.8 miles of new surface
arterials;
Widening of 34.5 miles of surface arterials;
Preservation of 402.1 miles of surface arterials; and
Implementation of traffic engineering
improvements, including 50 turn lanes.
Several actions may be required for the implementation of these highway improvements by the
appropriate governmental unit prior to the actual
construction and reconstruction, as recommended,
including preliminary engineering, detailed design
and engineering, and right-of-way reservation and
acquisition. The major highway improvements
recommended under the plan and the responsible
unit of government for the improvements are summarized in Table 263. Preliminary engineering
would determine the best way in which t o implement the recommended arterial street and highway
system improvements, considering relevant technical, economic, and environmental factors. Preliminary engineering may require route location,
investigation of alternative cross-sections, and
preparation of an environmental impact statement.
Detailed design and engineering would include the
preparation of construction plans and specifications. Right-of-way acquisition may also be a necessary part of major arterial street and highway
improvements. If it is, right-of-way reservation may
be accomplished in advance of need utilizing statutory devices made available for this purpose,
including official mapping, building setback line
ordinances, and land subdivision control ordinances. Many of the highway improvement actions
would not require additional right-of-way, as the

Table 263
RECOMMENDED HIGHWAY IMPROVEMENT AND EXPANSION ACTIONS UNDER THE NORTHWEST
CORRIDOR TRANSPORTATION PLAN AND THE RECOMMENDED RESPONSIBLE U N I T OF GOVERNMENT
Roadway
Type
Freeway

Recommended Highway
Improvement Action
Freeway Expansion
Completion of Hillside Interchange.

...............

Ramp addition at Stadium Freeway-North "stub end".
Construction of freeway interchange
at IH 43 and Highland Road. . . . . .

....

..............

Freeway Widenings
Widening of IH 43 from 4 lanes to 6 lanes
through Hillside Interchange. . . . . . . . .

...........

Widening of IH 43 from 4 lanes to 6 lanes from
Henry Clay Street through W. Bender !30adC . .

........

Standard
Arterial Expansion
~rterial~'~
Granville Road from Friestadt Road t o
Highland Road (new roadway with 2 travel lanes) . . . .
River Road from Mequon Road (STH 167)
to Friestadt Road (new roadway with 2 travel lanes). . .
River Road from Highland Road to
Bonniwell Road (new roadway with 2 travel lanes). . . .
1st Avenue from Rose Street to Cedar Creek Road
(new roadway with 2 travel lanes) . . . . . . . . . . . . .
Extended N. 124th Street from STH 145 to
W. Brown Deer Road (new roadway with 4 travel lanes).

...

Existing
Jurisdiction

Proposed
Jurisdiction

Wisconsin Department
of Transportation
Wisconsin Department
of Transportation

Wisconsin Department
of Transportation
Wisconsin Department
of Transportation

Wisconsin Department
of Transportation

Wisconsin Department
of Transportation

Wisconsin Department
of Transportation

Wisconsin Department
of Transportation

Wisconsin Department
of Transportation

Wisconsin Department
of Transportation

City of Mequon

Ozaukee County

...

--

City of Mequon

...

--

City of Mequon

...

--

Village of Grafton

...

--

Milwaukee County1
Waukesha County

New N. 68th Street from Industrial Road t o
W. Brown Deer Road (new roadway with 2 travel lanes). . . .
Extended N. 124th Street from W. Greenfield Avenue
to W. Watertown Plank Road (new roadway with
4 travel lanes) . . . . . . . . . . . . . . . . . . . . . . . . . . . .

--

City of Milwaukee

--

Milwaukee County1
Waukesha County

Falls Road from STH 57 t o Port Washington Road
(new roadway with 2 travel lanes) . . . . . . . . . .

--

Arterial wideningsa
Wauwatosa Road from W. County Line Road to
STH 60 (from 2 travel lanes t o 4 travel lanes). .

STH 60 from STH 143 to STH 57 northbound
(from 2 travel lanes to 4 travel lanes). . . . . .

......

Village of Grafton

........

Wisconsin Department
of Transportation1
City of Mequonl
Ozaukee County

Wisconsin Department
of Transportation

.........

Wisconsin Department
of Transportation

Wisconsin Department
of Transportation

Wisconsin Department
of Transportation

Wisconsin Department
of Transportation

STH 167 from Wausaukee Road t o IH 43 (from
2 travel lanes to 4 travel lanes from Wausaukee Road
to Swan Road and from 2 travel lanes to 4 travel
lanes from Swan Road to IH 43) . . . . . . . . . . .

.....

I

Table 263 (continued)
Roadway
TYpe
Standard
Arterial
(continued)

Recommended Highway
Improvement Action

Existing
Jurisdiction

W. Bradley Road from N. 124th Street t o N. 91st
Street (from 2 travel lanes t o 4 travel lanes) . . . . . . . . . . .
W. Good Hope Road from N. 124th Street t o
N. 115th Street (from 2 travel lanes t o 4 travel lanes) . . . . .

W. Good Hope Road from USH 45 t o N. 107th Street
(from 4 travel lanes to 6 travel lanes).

..............

City of Milwaukee

--

Proposed
Jurisdiction

City of Milwaukee
Milwaukee County1
Wisconsin Department
of Transportation

City of Milwaukee1
Wisconsin Department
of Transportation

Milwaukee County

STH 145 from W. Fond du Lac Avenue to the
WaukeshaIMilwaukee County line (from
2 travel lanes to 4 travel lanes) . . . . . . . . .

.........

Wisconsin Department
of Transportation

Wisconsin Department
of Transportation

N. Boundary Road from W. Brown Deer Road
to W. County Line Road (from 2 travel lanes
t o 4 travel lanes) . . . . . . . . . . . . . . . . .

.........

City of Milwaukee

Milwaukee County1
Waukesha County

........

City of Milwaukee

City of Milwaukee

..............

Milwaukee County

City of Milwaukee1
Village of Brown Deer

Wisconsin Department
of Transportation

Milwaukee County

.....

Wisconsin Department
of Transportation1
City of Milwaukee

Wisconsin Department
of Transportation1
City of Milwaukee

......

Wisconsin Department
of Transportation

Milwaukee County

Wisconsin Department
of Transportation1
City of Milwaukee

Wisconsin Department
of Transportation1
City of Milwaukee

City of Milwaukee1
City of Wauwatosa

City of Milwaukee1
City of Wauwatosa

City of Wauwatosa/
City of Brookfield

Milwaukee County1
Waukesha County

City of Wauwatosal
City of Brookfieldl
Village of Butler

Milwaukee County1
Waukesha County

City of Milwaukee1
City of
Menomonee Falls

Milwaukee County1
Waukesha County

Wisconsin Department
of Transportation1
Village of Grafton

Wisconsin Department
of Transportation1
Village of Grafton

N. 9lst Street from W. Good Hope Road t o
W. Bradley Road (from 2 lanes to 4 travel lanes)
N. 43rd Street from W. Mill Road W. Bradley Road
(from 2 travel lanes t o 4 travel lanes )

N. Green Bay Avenue from W. Silver Spring Drive to
W. Mill Road (from 2 travel lanes tu 4 travel lanes).

......

N. 107th Street and related segments of W. Fond du
Lac Avenue (from 2 travel lanes t o 4 travel lanes on
STH 145 and N. 107th Street between the ramps t o
and from the southeast-bound lanes of the Fond du
Lac Freeway and the northwest-bound off-ramp
from the Fond du Lac Freeway; from 2 travel
lanes t o 4 travel lanes north to W. Greenwood
Terrace; and from 2 travel lanes t o 4 travel lanes
north t o W. Brown Deer Road. . . . . . . . . . . . . .

N. 76th Street from Harmonee Avenue t o W. North
Avenue (from 2 travel lanes to 4 travel lanes) . . . .
W. Fond du Lac Avenue from N. 19th Street
t o the Hillside Interchange (from 2 travel
d
lanes to 6 travel lanes) . . . . . . . . . . . .

..........

N. 68th Street from IH 94 t o W. Blue Mound Road
(from 2 travel lanes to 4 travel lanes). . . . . . . . .

......

N. 124th Street from W. Watertown Plank Road to
W. North Avenue (from 2 travel lanes t o 4 travel lanes)

N. 124th Streeet from W. North Avenue t o
W. Hampton Avenue (unimproved segments
from 2 travel lanes to 4 travel lanes) . . . . .

..........

N. 124th Street from W. Hampton Avenue to W. Silver
Spring Drive (from 2 travel lanes t o 4 travel lanes) . . .

STH 60 from STH 57 t o IH 43
(from 2 travel lanes to 4 travel lanes)e .

....

....

.............

Table 263 (continued)
Number of Recommended Actions by
Proposed Jurisdictional Agency
Type of Traffic
Management Action
Traffic Signal
Modifications or Additions . . . . .
On-Street Parking Prohibition
or Pavement Markings on
Intersection Approach . . . . . . . .
Left-Turn-Lane Lengthening
or Expansion . . . . . . . . . . . . .
Left-Turn-Lane Addition. . . . . . .
Right-Turn-Lane Lengthening
or Expansion . . . . . . . . . . . . .
Right-Turn-Lane Addition. . . . . .

City of
Milwaukee

Wisconsin
Department of
Transportation

69

30

6

3

16

19

2

2

10
1

14
2

6
0

2
5

1
0

2
3

0
1

0
3

Milwaukee
County

City of
Wauwatosa

a ~ r t e r i awidening
l
projects listed do not include those roadway improvement projects to be undertaken during the design period which would
constitute the conversion of an arterial segment from a rural t o an urban cross-section. Under the study i t is assumed that all arterial segments
located within the Milwaukee urbanized area will be converted t o an urban cross-section by the year 2000. Under such conversion, it is typically proposed to convert a 24-foot-wide rural roadway to a 48-foot-wide urban pavement, the latter with two traffic lanes and two parking
lanes, curb and gutter, and sidewalks. In areas of fringe urban or suburban development, however, where urban development would only
back onto arterials, a 24-foot-wide pavement with six-foot-wide shoulders may be used as a minimum urban cross-section.
b~he
selection of the roadway cross section with which each recommended improvement will be provided will be made by the affected units
of government during the preliminary engineering phase of plan implementation.
' 0 u e to state legislation enacted July 1, 1983, the final plan-unlike the preliminary recommended plan-does not recommend widening of the
North-South Freeway (IH 43) from Bender Road to Mequon Road. This change is discussed in Chapter IX.
d ~ asresult of the public hearings held on the preliminary plan and state legisl+tion enacted July 1, 1983, the final plan recommends that no
action be taken towards widening W. Fond du Lac Avenue from N. 19th Street t o N. 35th Street. It is, however, recommended that the City
of Milwaukee establish a set-back base line by official mapping t o which all future redevelopment must adhere. This set-back base line should
be established along the arterial between N. 19th Street and N. 35th Street. Preliminary study indicates that the set-back base line should be
located along the south side of the street between N. 19th and N. 35th Streets and should be located 54 feet from the existing right-of-way
line. The final location of the set-back base line, however, should be determined by the City after further study and public hearing.
e ~ asresult of the public hearings held on the preliminary plan, the final plan-unlike the preliminary plan-recommends that STH 60 from
STH 57 to I H 43 be widened to provide four, rather than two, lanes. This change is fully discussed in Chapter IX.
Source: SEWRPC.

recommended widening could be achieved within
the existing right-of-way. Therefore, it is suggested
that all public actions taken within that right-ofway such as tree planting or replacement, street
light installation or replacement, and sidewalk
replacement be conducted in a manner consistent
with the planned street pavement cross-section and
not the existing cross-section.

northwest corridor. In addition, the most important plan recommendations requiring implementation were identified, and the responsible agency
and unit of government specified. Below is a summary of the plan adoption and plan implementation
actions required to carry out the transportation
systems management and arterial street and highway improvement actions of the plan.

SUMMARY

Local Level
Milwaukee County: It is recommended that Milwaukee County:

This chapter has described the adoption and
endorsement actions essential to the implementation of the recommended transportation system
plan for the Milwaukee County/Ozaukee County

1.Adopt the highway element of the recommended northwest corridor transportation

system plan following review and recommendation by its Transportation and Public
Works Committee and County Planning
Commission.

2.Take appropriate action to implement the
major highway improvements in the northwest corridor for which the Department is
recommended to assume responsibility, as
set forth in Table 263.

2.Take appropriate action to implement the
major highway improvement recommendations for which it is recommended to assume
responsibility, as set forth in Table 263.
Ozaukee County: It is recommended that Ozaukee
County :

1. Adopt the highway element of the recommended northwest corridor transportation
system plan, after review and recommendation by the County Highway Committee.

2.Take appropriate action to implement the
major highway improvement recommendation for which it is recommended to assume
responsibility, as set forth in Table 263.

Wisconsin Department of Natural Resources: It is
recommended that the Wisconsin Department of
Natural Resources:

1.Acknowledge the recommended transportation system plan for the northwest corridor
as an amendment to the regional transportation system plan.
2. Direct its staff to recognize the transportation system plan recommendations, as
appropriate, in revisions to the state implementation plan for the attainment of the air
quality standards.
Federal Level

Municipal Units of Government: It is recommended that:

u. S. Department of Transportation, Federal Highway Administration: It is recommended that the

U. S. Department of Transportation, Federal High1.The common councils and the plan commissions of the Cities of Mequon, Milwaukee,
and Wauwatosa and the boards and plan
commissions of the Villages of Brown Deer
and Grafton adopt the highway element of
the recommended northwest corridor transportation system plan.

2.The Cities of Mequon, Milwaukee, and Wauwatosa and the Village Boards of Brown
Deer and Grafton take appropriate action to
implement the major highway improvement
recommendations for which they are recommended to assume responsibility, as set forth
in Table 263.
State Level
Wisconsin Department of Transportation: It is
recommended that the Wisconsin Department
of Transportation:

1.Adopt and integrate the highway element of
the recommended transportation system
plan for the northwest corridor into the
state long-range highway and transportation
system plan as a functional guide to highway and transportation development within
the Region.

way Administration, adopt the recommended
transportation system plan for the northwest corridor and utilize the plan as a guide in the administration and granting of federal aids for highways.
U. S. De~artmentof Trans~ortation.Urban Mass
Transportation Administration: It is recommended
that the U. S. Department of Transportation, Urban
Mass Transportation ~dministrition, formally
acknowledge the recommended northwest corridor
transportation system plan as an amendment to the
regional transportation system plan.
U. S. Environmental Protection Agency
p
v
k
o
n
m
e
n
t
Protection Agency:

a

l

1.Formally acknowledge the recommended
transportation plan for the northwest corridor as an amendment to the regional transportation system plan.

2.Utilize the plan recommendations, as appropriate, in matters dealing with review and
oversight of the state implementation plan
and the attainment and maintenance of air
quality standards.
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Chapter IX
SUMMARY AND CONCLUSIONS

INTRODUCTION
In December 1977, the Southeastern Wisconsin
Regional Planning Commission removed the Park
Freeway-West and Stadium Freeway-North "gap
closure" from the adopted regional transportation
system plan. Recognizing that this action, in
effect, left the area originally proposed to be
served by these two freeways without an adequate
transportation plan, the Commission concurrently
resolved to undertake a study of the best way to
meet the existing and probable future transportation needs of the area in the absence of the two
freeways. The study was to be conducted in cooperation with the Wisconsin Department of Transportation (WisDOT), Ozaukee County, Milwaukee
County, and the City of Milwaukee.
The Milwaukee Northwest SideIOzaukee County
transportation improvement study was to have two
distinct but related purposes: 1) to identify the
short- and long-range effects on the transportation
system of the northwestern quadrant of the Milwaukee urbanized area of the absence of the once
proposed freeways; and 2) to explore alternative
means, including lowcapital cost transportation
systems management and higher capital cost surface street improvement and expansion options, of
providing an adequate level of transportation service within acceptable limits of social, economic,
and environmental impacts. The study area was
defined to have the East-West Freeway (IH 94) as
its southern boundary, the Milwaukee-Waukesha
and Ozaukee-Washington County lines as its
western boundary, Center Road in Ozaukee
County as its northern boundary, and the NorthSouth Freeway (IH 43) as its eastern boundary.
The study area encompasses a total area of about
101 square miles, or 64,640 acres.
Work on the Milwaukee Northwest SideIOzaukee
County transportation improvement study began
in June of 1979 and was essentially completed in
November of 1982. The study was cooperatively
funded by the Federal Highway and Urban Mass
Transportation Administrations, the Wisconsin
Department of Transportation, and the Southeastern Wisconsin Regional Planning Commission.

Technical work on the study was performed by
the Commission staff in cooperation with the staffs
of the Wisconsin Department of Transportation,
the City of Milwaukee, Milwaukee County, the
City of Wauwatosa, and Ozaukee County.
To provide overall guidance to the study, the Commission established a 15-member advisory committee. Membership on this committee was broadly
drawn to include elected and appointed public
officials at the local, county, and state levels of
government, as well as knowledgeable and concerned citizen members. The membership of the
committee is listed on the inside front cover of
this report.
This report presents the findings and recommendations of the approximately three-and-one-half-year
study. The report presents the findings of the
extensive inventories of the factors affecting the
demand for, and supply of, transportation system
capacity conducted under the study. These inventories provided definitive data on the demographic,
economic, and public financial resource base, and
on the land use pattern of the study area. The
inventories also provided definitive data on the
configuration, capacity, and use of the transportation system; and on the travel habits and patterns
within the study area as of 1978, the base year of
the study. Alternative short-range, lowcapital cost,
transportation systems management measures to
abate the existing transportation system problems
of the study area are presented and evaluated in
this report, and a recommended set of such actions
is identified. The report also presents forecasts of
probable future population and economic activity
levels, land use patterns, and attendant transportation demands which may be expected in the
study area through the year 2000-the design year
of the study. Alternative long-range transportation system plans to meet those demands are
developed and evaluated, and a long-range plan
for the abatement of the probable future transportation problems of the study area, in the absence
of the previously proposed Park Freeway-West and
Stadium Freeway-North facilities, is presented in
the report.

TRANSPORTATION SYSTEM PLAN
DEVELOPMENT OBJECTIVES
The first step in the development of both the
short- and long-range transportation system plans
for the study area was the identification of objectives that should be met by the transportation
system. These objectives were to guide the conduct
of the inventories and analyses, to provide the basis
for defining existing and probable future transportation problems and deficiencies, to guide the
development of alternative transportation system
plans, to permit the quantitative test and evaluation of the alternative system plans, and to facilitate the selection of a recommended plan from
among the alternatives considered.
The seven transportation systems management
development objectives formulated by the Advisory Committee call for a balanced transportation
system which promotes sound land use development, facilitates travel, increases travel safety, and
is economical, while minimizing the disruption of
neighborhood and community development. The
seven objectives are supported by 41 standards
which facilitate the quantitative evaluation of
the ability of alternative plans to meet the specified objectives. The objectives and supporting
principles and standards are set forth in Chapter I1
of this report.
The development of both short-range and longrange transportation system plans for the study
area was a difficult task because some of the
objectives were conflicting. Specifically, it was
difficult to design a transportation system which
provided travel convenience, safety, and economy
without some unavoidable disruption of existing
urban development.

1.The resident population of the study area
has been declining since the mid-1960's. The
resident population of the study area in
1960 totaled 517,300 people; in 1970 the
population totaled 515,780, a decline of
about 1,600 people, or 0.3 percent, from the
1960 level. In 1975 the population was estimated to total 499,200 people, a decline of
about 16,600 people, or about 3 percent,
from the 1970 level.' Over the same period
the resident population of the Southeastern
Wisconsin Region increased by over 1 3 percent-from 1,573,600 people in 1960 to
1,788,300 people in 1975.
2. While the resident population of the study
area has been declining, the population of
the outlying portions of the study area has
been increasing. Between 1960 and 1970 the
Ozaukee County portion of the study area
experienced an increase of 10,300 people, or
over 40 percent, in resident populationfrom 25,300 in 1960 to 35,600 in 1970; and
from 1970 to 1975 the county population
increased by 8,500 people, or over 23 percent-from 35,600 people in 1970 to 44,100
people in 1975.' One outlying part of the
Milwaukee County portion of the study area
has also experienced a steady increase in resident population-the former Town of Granville area in the extreme northwestern
portion of Milwaukee County. Between
1960 and 1970 this area experienced an
increase of 1,500 people in resident population, or nearly 29 percent-from 5,200 in
1960 to 6,700 in 1970; and from 1970 to
1975 this area increased by 8,600 people,
or 128 percent-from 6,700 in 1970 to
15,300 in 1975. The Milwaukee County
portion of the study area as a whole, how-

INVENTORY FINDINGS
To provide the basic planning and engineering data
necessary for the preparation and evaluation of
alternative short-range transportation system plans
for the study area, and to serve as a basis for the
subsequent preparation and evaluation of alternative long-range plans, data were collated and collected on existing and historic trends in population
and economic activity levels and characteristics;
land use development; travel habits and patterns;
and the configuration, capacity, and use of the
existing transportation facilities and services. Some
of the more important findings and conclusions
resulting from the analyses of these data are:

l U. S. Census figures for 1980 show that the resident population o f the Milwaukee Northwest Side/
Ozaukee County study area in 1980 was 476,400
people, a decline of nearly 8 percent from the
19 7 0 level.

2U. S. Census figures for 1980 show that the
resident population o f the Ozaukee County portion o f the study area continued to increase t o
46,200 people, an increase o f 3 0 percent over the
1970 level.

ever, experienced an 11,900-person decrease
in resident population between 1960 and
1970-from 492,000 in 1960 to 480,100 in
1970, a 2 percent decrease; and a 25,100person decrease in resident population from
1970 to 1975-from 480,100 in 1970 to
455,000 in 1975, a 5 percent decrease.
Nevertheless, the Milwaukee County portion
of the study area still represented over
90 percent of the total resident population
of the study area in 1975.
3. The household characteristics of the population of the study area have also been
changing and vary substantially between the
Ozaukee County portion and the Milwaukee
County portion of the study area. The
number of total households has been increasing in the study area since 1970, and the
average household size has been decreasing.
There were 163,100 households in the study
area in 1970. By 1975, the total number of
households in the study area had increased
by 6,400 households to 169,500, or by
about 4 percent. In 1970, the average family
size in the study area was 3.2 persons per
household. By 1975, the average family size
in the study area had decreased t o 2.95 persons per household, or by about 8 percent.
There were 153,500 households in the Milwaukee County portion of the study area in
1970, and the average family size was 3.07
persons per household. By 1975, the number
of households had increased by 3,800 households to 157,300, or by 2.5 percent, and the
average family size had decreased to 2.82
persons per household, or by about 8 percent. In the Ozaukee County portion of the
study area in 1970, there were 9,600 households and the average family size was 3.69
persons per household. By 1975, the number
of total households in the Ozaukee County
portion of the study area had increased by
2,600 households, or by about 27 percent,
to 12,200, and the average family size had
decreased to 3.55 persons per household, or
by about 4 percent.
4. Total family and per capita income have also
been changing within the study area, and
also vary substantially between the Ozaukee
County and Milwaukee County portions of
the study area. In 1970, per capita and
family income in the study area were $3,430
and $11,000, respectively, in constant 1970

dollars. By 1975, per capita income in the
study area had risen by only $70 in constant
1970 dollars, or by 2 percent, to $3,500;
and family income had actually decreased in
constant 1970 dollars by $700, or by about
6 percent, to $10,300. In the Milwaukee
County portion of the study area in 1970,
per capita and family income were $3,400
and $10,400, respectively. By 1975, per
capita income in the Milwaukee County
portion of the study area had risen by $40,
or by 1 percent, in constant dollars to
$3,440; and family income had decreased by
$750, or by about 7 percent, in constant
1970 dollars t o $9,650, reflecting smaller
average family size in 1975. In the Ozaukee
County portion of the study area in 1970,
per capita income and family income were
higher than in the Milwaukee County portion, or $4,220 and $15,600, respectively.
By 1975, per capita income had increased by
$330, or by about 8 percent, to $4,550 in
constant dollars; and family income had
increased by $500, or by about 4 percent, in
constant 1970 dollars to $16,100.
5. Economic activity has increased steadily in
Milwaukee and Ozaukee Counties since
1960. Between 1960 and 1970 total employment in Milwaukee County as a whole
increased by 24,700 jobs, or by about 5 percent-from 486,200 jobs in 1960 to 510,900
jobs in 1970; and from 1970 to 1975
employment in the County increased by
4,800 jobs, or by about 1 percent-from
510,900 jobs in 1970 to 515,700 jobs in
1975. In Ozaukee County as a whole, total
employment increased by 8,400 jobs, or by
88 percent, between 1960 and 1970-from
9,500 jobs in 1960 to 17,900 jobs in 1970;
and by 2,300 jobs, or by 1 3 percent, from
1970 to 1975-from 17,900 jobs in 1970 to
20,200 jobs in 1975.
6. Since 1950, the pattern of urban development in the study area has changed from one
of compact development, occurring in concentric rings of relatively highdensity development contiguous to, and outward from,
existing development, to a much more diffused pattern of development, with a proliferation of clusters of relatively lowdensity,
noncontiguous urban development. This
"urban sprawl" pattern of development has
resulted in the rapid decline of urban population density within the study area.

7. Over 47 percent of the study area was
devoted to urban uses in 1970. Nearly
80 percent of the Milwaukee County portion
of the study area was in urban uses, while
nearly 80 percent of the Ozaukee County
portion was still in rural land uses. Of the
urban land uses in the study area, residential use comprised the largest proportion,
22 percent of the total study area and
46 percent of the total urban land in the
study area; followed by transportation uses,
1 5 percent and 32 percent, respectively.
Commercial and industrial land uses comprised only 3 percent of the total study area
lands and 6 percent of the total urban land
uses in the study area.
8. Approximately 7.8 million vehicle miles of
travel occurred over the arterial street and
highway system of the study area on an
average weekday in 1978, with over 89 percent of this utilization occurring in the
Milwaukee County portion of the study
area. Freeways, while comprising less than
12 percent of the arterial street and highway
mileage of the study area in 1978, carried
approximately 38 percent of the total arterial travel. Thus, within the study area on
an average weekday in 1978, about 17,800
vehicle miles of travel occurred per mile of
arterial street and highway; 60,400 vehicle
miles occurred per mile of freeway; and
12,400 vehicle miles occurred per mile of
standard arterial street and highway.
9. The increasing utilization of the arterial
street and highway system of the study area
has resulted in increasing traffic congestion.
In 1972, 7 percent of the arterial street and
highway facilities in the study area were
operating over design capacity on an average
weekday, and 1 3 percent were operating at
design capacity. In the Milwaukee County
portion of the study area 9 percent of the
arterial street and highway system was
operating over design capacity, and 17 percent was operating at design capacity. In the
Ozaukee County portion of the study area
about 2 percent of the facilities were operating over design capacity, and 5 percent
were operating at design capacity. By 1978,
approximately 1 3 percent of the total arterial street and highway system in the study
area was operating over design capacity, and
over 8 percent was operating at design
capacity. Almost all of the arterial facilities

operating over design capacity in 1978 were
located in the Milwaukee County portion
of the study area, with nearly 21 percent of
the arterial system in that portion of the
study area operating over design capacity.
Maps 32 and 33 and Table 27 in Chapter 111
of this report show the location and extent
of arterial street and highway congestion
within the study area during the morning
and evening peak hours on an average weekday in 1978.
10. Within the urbanized portion of the study
area, three levels of transit service are provided: primary, secondary, and tertiary. Primary, or rapid, transit service is provided
principally by the Milwaukee County Transit
System. Four Freeway Flyer routes provide
primary transit service in the study area.
Seven park-ride lots serve these Freeway
Flyer routes. One express bus route is
operated within the extreme southeastern
portion of the study area. Tertiary, or local,
transit service is provided only within the
Milwaukee County portion of the study
area over 31 routes. Almost 4,300 vehicle
trips were made in the study area on an
average weekday in 1978 on the transit
system of the study area.

11.The vast majority of travel made within
the study area on an average weekday is
made by automobile. According to the last
origindestination study conducted by the
Commission in 1972, about 745,400 trips,
or about 64 percent of the 1,156,700 person trips made within the study area on an
average weekday, were made by automobile
drivers, and about 311,400 trips, or about
27 percent of all trips, were made by auto
passengers. About 72,100 trips, or about
6 percent of all trips, were made by public
transit passengers, and about 27,700 trips,
or about 3 percent of all trips, were made
by school bus passengers. This dominance
of automobile travel has not changed since
1972.
IDENTIFICATION OF EXISTING PROBLEMS
AND DEFICIENCIES ON THE TRANSPORTATION SYSTEM OF THE MILWAUKEE NORTHWEST SIDE/OZAUKEE COUNTY STUDY AREA
Existing transportation problems in the study area
were identified by evaluating the performance of
the existing transportation system against the seven

transportation systems management and development objectives and supporting standards. Arterial
street and highway reaches exhibiting existing
problems were identified on the basis of such
symptoms as: operation over design capacity
during either the morning or evening peak hour or
both; substandard operating speeds-that is, operating speeds below 25 miles per hour (mph) on
divided facilities, and below 20 mph on undivided
facilities; and the presence of high accident locations-that is, intersections experiencing 10 or more
accidents per year.
A total of 20 such problem arterial street and
highway reaches in the study area were identified.
Eighteen of the 20 problem reaches were located
within Milwaukee County, and two were located
within Ozaukee County. The problem reaches are
shown on Map 99 on page 164 of Chapter IV of
this report.
The public transit routes within the study area
were not found to individually exhibit a combination of problems such as substandard speeds,
poor frequency of service, and excessive load factors. Rather, existing public transit system problems in the study area were identified in terms of
a lack of certain types of transit service in some
parts of the study area. Within the central part of
the southeastern portion of the study area only
local transit service which operates at relatively
slow speeds is provided. In the outlying portion of
the transit service area, there are inadequacies in
the provision of all three types of transit service:
Freeway Flyer, express, and local. The transit
service problem areas are shown on Map 100 on
page 165 of Chapter IV of this report.
THE RECOMMENDED SHORT-RANGE
TRANSPORTATION SYSTEM PLAN
To address the existing problems of the arterial
street and highway and public transit systems,
a short-range transportation system plan was
developed for the study area. This short-range plan
was designed to provide for the alleviation of
traffic congestion and related traffic problems
on the identified 20 problem reaches, involving
210 intersections, of the arterial street and highway system. The plan was also designed to address
the identified public transit service problems of the
study area. Finally, the short-range plan was also
designed to provide recommendations for the completion of the freeway "stub ends" at the Stadium
Freeway-North and at the Hillside Interchange.

Arterial Street and Highwav
System Problem Analysis
A traffic engineering analysis was performed for
each of the-210 controlled intersections located
along the 20 problem arterial street and highway
segments. Sixty-three of the 210 controlled intersections were found to exhibit congestion problems of sufficient severity to warrant improvement;
while another 21 intersections were found to
exhibit sufficient inadequate turn-lane storage
capacity and/or an inefficient traffic signal timing
plan to also warrant improvement. The least costly
and disruptive actions to abate the problems at
each of the 84 problem intersections were identified and recommended for implementation.
A total of 209 traffic management actions, with an
estimated capital cost of between $1,637,000 and
$1,972,000 in 1980 dollars, are recommended for
implementation at the 84 problem intersections
along the 20 problem segments of the arterial street
and highway system. This cost is expressed as
a range because precise right-of-way needs and
costs for five recommended actions cannot be
determined in the absence of more detailed preliminary engineering studies. The recommended
actions include the addition of traffic signals or
the modification of the operation of existing
traffic signals at 70 intersections; the prohibition
of on-street parking and/or installation of pavement markings at 39 intersection approaches; the
lengthening or widening of 32 left-turn lanes; the
installation of 8 new left-turn lanes; the lengthening or widening of 3 right-turn lanes; and the
installation of 7 new right-turn lanes. A detailed
summary of these actions is given on page 552 of
Chapter V of this report. The implementation of
these 209 recommended actions is expected to be
sufficient t o abate the existing congestion-related
or noncongestion-related traffic problems at all but
three problem intersections each during both the
morning and evening peak traffic hours.
Traffic management actions were also evaluated
and recommended to abate the midblock congestion and accident problems along N. 76th Street,
the arterial street in the study area identified as
having the most severe midblock traffic problems.
These midblock problems occur between signalized
intersections at median openings along divided
portions of the arterial, at locations of high-volume
driveways and high on-street parking turnover, at
pedestrian crossings, and at certain nonsignalized
local street intersections. The analysis of midblock
problems on N. 76th Street concluded that safety

and operational problems exist at median openings and at five nonsignalized intersections along
N. 76th Street, and recommended the provision of
exclusive left-turn lanes and the prohibition of
on-street parking to abate these problems. Tables
160 and 161 on pages 474 and 475 of Chapter V
of this report summarize midblock problems and
problem abatement actions along N. 76th Street.
Alternative and Recommended Completion
Plans for the Hillside Interchange and the
Stadium Freeway-North "Stub Ends"
The short-range improvement plan for the arterial
street and highway system of the study area also
included the evaluation of alternative designs and
the recommendation of the best design for integration of the "stub ends" of the Park Freeway-West
and Park Freeway spur of the uncompleted Hillside Interchange, and of the "stub ends" of the
Stadium Freeway-North (USH 41), into the arterial
street system of the study area.
Alternative and Recommended Completion Plans
for the Hillside Interchange "Stub End": Five
alternative plans, in addition to a "do nothing"
alternative plan, for the integration of the Hillside
Interchange "stub ends" into the surface arterial
street system were prepared by the staff of the
Wisconsin Department of Transportation and
evaluated by the Advisory Committee. On January 30, 1980, the Advisory Committee adopted
one of these five alternatives and recommended its
implementation, and the Wisconsin Department of
Transportation immediately began the necessary
preliminary engineering for this project. The recommended alternative provides freeway on-ramps
from the intersection of W. Fond du Lac Avenue
and W. Walnut Street to the southbound lanes of
the North-South Freeway and the eastbound lanes
of the Park Freeway-East; and freeway off-ramps
from the northbound lanes of the North-South
Freeway and the westbound lanes of the Park
Freeway-East to this arterial intersection, as shown
in Figure 70 on page 490 of Chapter V of this
report. This alternative has an estimated capital
cost of $3,520,000 in 1980 dollars, meets desirable
design standards, and requires no new right-of-way.
Alternative and Recommended
Plans
.- -. Com~letion
- - --- - - - - - - - ---- for the Hillside Interchange Northern Spur: Nine
alternative plans, including a "status auo" or "do
nothing" alternative, for-the integration of the
Hillside Interchange northern spur "stub end" into
the surface arterial street system were prepared by
the staff of the Wisconsin Department of Transpor~
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tation and evaluated by the Advisory Committee.
On February 27, 1981, the Advisory Committee
adopted a plan design whereby each of the ramp
bridges at the Hillside Interchange northern spur,
and each of the ramps leading to these bridges,
would be removed. This design is shown in
Figure 80 on page 498 of Chapter V of this report.
As recommended in the adopted regional transportation system plan, the "stub end" design provided
for the widening of the North-South Freeway
(IH 43) through the area of the Hillside Interchange to provide for three continuous lanes in
each direction of traffic flow. Map 237 on page
803 of Chapter VII of this report shows the extent
of widening of IH 43 through the area of the
Hillside Interchange.
The total cost of the improvements to IH 43, as
well as the ramp removals at the Hillside Interchange northern spur, and of the completion of the
Hillside Interchange proper was estimated to be
$6.1 million, expressed in 1980 dollars.
Alternative and Recommended Com~letionPlans
the
Stadium Freewav-North
Inteichanae:
Ten
.--~"
"
alternative plans were designed under the study for
the connection of the stadium Freeway-North
"stub end" to the surface arterial street system, in
addition to a "do nothing" alternative. The first
six of these plans were prepared by the Wisconsin
Department of Transportation and the last four
were prepared by the City of Milwaukee. The
principal concerns in the design of these alternatives were the better integration of the Stadium
Freeway-North "stub end" into the surface arterial
street system, and the alleviation of traffic congestion at the intersection of W. Lisbon Avenue and
W. North Avenue.
- -

for
--

~

------

Of the 1 0 plans developed for this "stub end"
connection, six were specifically designed to
provide for "stub end" integration and congestion
abatement. These six plans, those developed by the
Wisconsin Department of Transportation, accomplished this by providing ramp connections to and

-

3 ~ e c o n s t r u c t i o nof the Hillside Interchange northern spur according to the recommended plan
design, as well as the widening of the segment of
IH 43 through the area of the Hillside Interchange,
began in July 1982, and was completed in November 1982.

from the freeway which would enable traffic associated with the freeway t o completely bypass the
intersection of W. Lisbon Avenue and W. North
Avenue. Under each of these six alternatives, the
construction of the new on- and off-ramps would
require the acquisition of additional right-of-way
and the displacement of several residential or
commercial units. Two of these six alternatives
featured ramps which would be located in a tunnel
under the intersection of W. Lisbon Avenue and
W. North Avenue. Of the four alternatives developed by the City of Milwaukee, three involved
minor reconstruction and widening of the intersection of W. Lisbon Avenue and W. North Avenue.
Each of the four alternatives proposed the construction of a new freeway on-ramp to the southbound lanes of the Stadium Freeway-North from
W. Lisbon Avenue between N. 47th Street and
N. 46th Street. None of the four alternatives
could be expected to fully abate the congestion
at the intersection of W. Lisbon Avenue and
W. North Avenue.
Of the 10 alternatives considered, the six designed
by the Wisconsin Department of Transportation,
while the most effective in abating the traffic congestion associated with the Stadium FreewayNorth "stub end," were also the most costly and
disruptive. The estimated costs of these six alternatives ranged from $2.6 million to $13.3 million.
The four alternatives designed by the City of
Milwaukee, while being limited in their ability
to abate traffic congestion in the area, involved
little or no disruption and ranged in capital cost
from $483,000 to $1.6 million, expressed in
1980 dollars.
The Advisory Committee recommended that the
least costly of the 10 alternative plans-the alternative designed by the City of Milwaukee which
would involve only the construction of a new
freeway on-rampbe adopted. No additional
right-of-way would be required under this alternative. The total cost of this alternative was estimated at $483,000, expressed in 1980 dollars.
Recommended Short-Range Plan for Public Transit
A short-range plan for the public transit system
of the study area was also developed under the
study. This plan was prepared by the Milwaukee
County Transit System as part of its transit system
improvement study for the entire County. The
plan for the study area was designed to address the
identified existing problems of a lack of Freeway
Flyer and express transit service.

Under the recommended short-range plan for
public transit, an additional 102 route miles of
transit service would be provided within the study
area by 1985, including about 20 additional route
miles of local service, about 1 5 additional route
miles of express service, and about 67 additional
route miles of Freeway Flyer service. Two additional Freeway Flyer park-ride lots would be
constructed within the study area under this plan,
and would be provided with Freeway Flyer service.
The frequency of bus service on the study area
transit system would be upgraded on four routes
during peak travel periods, and on 1 6 routes during
off-peak periods.
With these improvements, nearly twice as many
residents of the study area and over twice as
many jobs in the study area would be within walking distance of express transit service, and about
70 percent more residents and about 25 percent
more jobs would be within walking distance of
Freeway Flyer service. Also, one additional shopping center and two additional hospitals would be
within walking distance of primary or express
transit service, as would nearly three times as much
highdensity residential development. Transit travel
times, particularly in some of the more outlying
portions of the study area, would become more
competitive with automobile travel times. Transit
ridership in the study area would be expected to
increase over 40 percent, resulting in between
32,100 and 41,800 fewer automobile trips per
average weekday through the study area, and
a savings of between 4,700 and 6,100 gallons of
motor fuel per average weekday.
The total operation and maintenance subsidy of
the recommended short-range transit plan in the
study area over the five-year period from 1980 to
1985 would be about $85 million, or about $25
million more than the cost of maintaining the
existing system, expressed in 1980 dollars. The
public subsidy per ride would be about the same,
however, because of the increase in ridership under
the plan. The principal capital cost attendant to
the recommended plan in the study area would
be for the acquisition of 21 new buses per year at
a cost of $15 million, expressed in 1980 dollars,
over the five-year implementation period.
In summary, under the short-range plan for the
transportation system of the study area, several
actions are recommended to abate problems which
have been identified on both the arterial street and
highway system and public transit system of the

study area. A total of 209 traffic management
actions to abate traffic problems at 84 problem
intersections are recommended under the plan at
a cost of between $1,637,000 and $1,972,000 in
1980 dollars. These actions would be successful
in abating congestion-related and noncongestionrelated traffic problems on all but three problem
intersections each during both the morning and
evening peak traffic hours. Actions are also recommended for the freeway "stub ends" which exist
at the Hillside and Stadium Freeway-North Interchanges within the study area. At the Hillside
Interchange proper, ramp construction is recommended to integrate the Park Freeway-East and the
North-South Freeway with the existing surface
arterial street system. At the Hillside Interchange
northern spur, removal of the existing ramps and
ramp bridges is recommended. In addition, it is
recommended that the North-South Freeway be
widened through this area to provide for three
continuous through traffic lanes in each direction.
The total capital cost of the actions at the Hillside
Interchange is estimated to be $6.1 million in 1980
dollars. At the Stadium Freeway-North "stub end,"
only a new on-ramp to the southbound lanes of the
freeway is recommended, at an estimated cost of
$483,000 in 1980 dollars. To abate the identified
problems on the public transit system of the study
area, it is recommended under the short-range plan
that 20 miles of additional local service, 1 5 additional miles of express service, and 67 miles of
additional Freeway Flyer service be provided, in
addition to two new Freeway Flyer park-ride lots.
These improvements, achievable at a cost of about
$85 million over the five-year 1980 to 1985
period, would be expected to abate the existing
problems on the transit system of the study area.
ANTICIPATED GROWTH AND CHANGE
WITHIN THE MILWAUKEE NORTHWEST
SIDE/OZAUKEE COUNTY STUDY AREA
The second purpose of the Milwaukee Northwest
SidelOzaukee County transportation improvement
study was to prepare a long-range transportation
system plan for the study area. A necessary step
in the preparation of the long-range plan was the
consideration of probable future conditions in the
study area determining the need for transportation
facilities and services. Accordingly, future population and economic activity levels and attendant
relevant characteristics were postulated based upon
Commission forecasts for the year 2000 and the
adopted regional land use plan. The population and
economic activity level forecasts anticipate modest

population and employment growth within the
seven-county Region as a whole. The land use plan
envisions a reversal of the decentralization of land
use development which has occurred within the
Region since the 1950's. Under the adopted
regional land use plan, the population loss being
experienced by Milwaukee County would be
reversed and the County population level would
return to its historic peak level reached in 1970.
Most of the forecast population increment would,
however, occur in the Region's outlying counties,
including Ozaukee County. This increase in resident
population would be accommodated by new urban
development at medium densities located adjacent
to existing urban centers, and not at suburban
densities in scattered enclaves of development.
Population
The resident population of the study area was
postulated to approximate 528,700 people by the
year 2000, an increase of about 29,500 people, or
6 percent, over the 1975 resident population of
499,200 people. By the year 2000, the population
of the Milwaukee County portion of the study
area was postulated to approximate 445,900
people- loss of 9,100 people, or 2 percent, from
its 1975 population level of 455,000 people. The
population of the Ozaukee County portion of the
study area in the year 2000 was postulated t o
be 82,800 people--an increase of about 38,700
people, or about 88 percent, over its 1975 population of 44,100. Population increases are also
expected to occur in the northern one-third of the
Milwaukee County portion of the study area.
Within the Milwaukee County portion of the study
area as a whole, a loss of population is anticipated
to occur until about 1985, at which time a reversal,
or population increase, is anticipated to the year
2 0 0 0 . ~This reversal would be attendant to the
planned reversal of the decentralization of urban
land use development called for under the adopted
regional land use plan. Although the population
of the Milwaukee County portion of the study
area is anticipated to decrease about 2 percent
between 1975 and 2000, this portion of the study
area may still be expected to comprise over 8 4 percent of the total population of the study area in
the year 2000.

4 ~ l a n n e dyear 2000 population levels in the study
area would represent a 31,600-person, or 6 percent, increase over 1980 population levels in the
study area, based o n 1980 census data.

Because of the continued decreases in household
size anticipated t o occur in the study area to the
year 2000, the number of households in the study
area is anticipated to increase faster than is population. The study area overall is expected to
increase by 23,800 households, or 1 4 percentfrom 169,500 households in 1975 to 193,300 in
2000. The Milwaukee County portion of the study
area is anticipated to increase by 12,200 households, or nearly 8 percent-from 157,300 households in 1975 to 169,500 households in 2000. The
Ozaukee County portion of the study area is anticipated to increase by about 11,600 households, or
over 95 percent-from 12,200 households in 1975
t o 23,800 households in 2000.
Employment
hmployment in the study area in the year 2000 is
anticipated t o be 252,100 jobs, or an increase of
52,800 jobs, or 26 percent, over the 1975 employment level of 199,300 jobs. Employment in the
Milwaukee County portion of the study area in the
year 2000 is anticipated to be 225,800 jobs-an
increase of 37,400 jobs, or nearly 20 percent, over
the 1975 employment level of 188,400. Employment in the Ozaukee County portion of the study
area in the year 2000 is anticipated t o be 26,300an increase of 15,400 jobs, or about 1 4 1 percent,
over the 1975 employment level of 10,900.
Although employment growth in the Ozaukee
County study area portion is anticipated to be
significantly greater than in the Milwaukee County
portion, employment in the Milwaukee County
portion may nevertheless be expected to represent
nearly 90 percent of the total employment in the
study area in the year 2000.
Land Use
The adopted year 2000 regional land use plan calls
for the conversion of about 9,800 acres of rural
land in the study area to urban use between 1970
and the year 2000. Most of this new urban development is proposed to occur in a centralized
manner, largely in concentric rings outward from
the existing urban centers including, importantly,
the northwestern corner of existing urban development in the City of Milwaukee and areas in and
around the Villages of Thiensville and Grafton, and
the City of Cedarburg. Over one-half of this new
urban land is proposed to be converted for residential use, virtually all at medium densities. The
increase in urban land use in the study area t o the
year 2000 is designed to accommodate the postulated increases in study area population, households, and employment.

THE RECOMMENDED LONG-RANGE
TRANSPORTATION SYSTEM PLAN
The growth and change anticipated to occur within
the study area may be expected to generate
demands for additional travel and for improved
transportation facilities and services. The longrange plan for the study area is intended to address
the best means of accommodating this future
demand-through either the implementation of
transportation systems management actions, the
improvement and expansion of public transit
facilities and services, the improvement and expansion of the surface arterial street system of the
study area, or a combination of such measures.
The first step in the development of the long-range
transportation system plan for the study area was
the identification of the transportation system
problems and deficiencies which could be expected
to exist under a "status quo" alternative-that is,
an alternative which would entail no further major
capital investment in transportation system
improvements of any kind over the next 20 years
in the study area. The principal deficiency of such
a plan is substantially increased congestion on the
arterial street system of the study area, and its
attendant implications for user costs, air pollutant
emissions, and motor fuel consumption. Under
a "status quo" plan, the number of miles of arterials operating over design capacity was projected
t o increase from about 57 miles in 1978, or 1 3 percent of the study area arterial system, t o 1 0 1 miles
in the year 2000, or 2 3 percent of the study area
arterial system, and the number of miles operating
at design capacity was projected to increase from
about 35 miles, or 8 percent of the study area arterials, in 1978, to about 48 miles in the year 2000,
or 11percent of the study area arterials.
In an attempt to abate this anticipated increase in
traffic congestion with a minimum of disruption of
existing development, and at minimum public cost,
an alternative long-range plan was developed which
would include the intensive, areawide application
of traffic management measures such as those
evaluated and recommended for the problem arterial street segments under the short-range plan,
and substantial public transit improvement and
expansion measures-specifically, those measures
recommended to be implemented in the study area
under the Commission-adopted, long-range, primary transit system plan for the greater Milwaukee
area. Consideration of such a plan of extensive
traffic management and public transit improve-

ment was intended to ensure that such measures
would be fully utilized prior to consideration of
potentially more disruptive, and possibly more
capital-intensive, arterial street improvements.
Under this alternative, 57 miles of arterials were
projected to operate over design capacity by the
year 2000, a decrease of about 44 miles from the
total under the "status quo" plan, but a decrease
of only one mile from existing conditions. About
75 miles of arterials were projected to operate at
design capacity, an increase of 26 miles, or 56 percent, over the total under the "status quo" plan,
and an increase of 38 miles, or about 100 percent,
over existing conditions.
The third and final alternative long-range plan
considered major arterial street and highway
improvements in addition to the actions included
in the second plan, as required to resolve the
remaining identified arterial system capacity
deficiencies. Under this plan, individual arterial
street and highway improvements were designed
and evaluated for each identified overdesigncapacity arterial segment in the study area. Certain
arterial improvements, although found to resolve
existing and probable future traffic congestion,
were not recommended by the Advisory Committee because of the disruption of existing development that the improvements would entail. Such
improvements included, importantly, the improvement of W. Lisbon Avenue and W. Appleton
Avenue, and improvements at the Stadium Freeway-North "stub end."
This third alternative long-range plan was selected
as the preliminary recommended design year 2000
transportation system plan for the study area t o be
taken to public hearing. The preliminary recommended plan for the study area consists of two
major components: one dealing with arterial streets
and highways and one dealing with public transit
facilities and service.
Arterial Streets and Highways
Standard Surface Arterial Street System: Under
the preliminary recommended long-range transportation system plan for the study area, the arterial street and highway system would consist of
about 452 miles of facilities, an increase of about
11 miles of arterial facilities over the 1980 level.
Table 264 summarizes by arterial facility type the
miles of improvements proposed for the arterial
street and highway system of the study area under
the preliminary recommended transportation system plan. As shown in Table 264, the improve-

ments may be categorized as system preservation,
system improvement, and system expansion
efforts. System preservation includes all arterial
improvement projects required to maintain the
structural adequacy and serviceability of the existing arterial system without significantly increasing the capacity of that system. This includes all
projects classified as resurfacing and reconstruction
for the same capacity--that is, without significant widening. System improvement includes all
projects which would significantly increase the
capacity of the existing system through street
widening or relocation. System expansion includes
all projects which would significantly increase the
capacity of the existing system through the construction of new facilities.
All tables and all discussion in this chapter relating
to the preliminary recommended plan include
the improvement to six lanes of the segment of
W. Fond du Lac Avenue from the Hillside Interchange to N. 35th Street. The Advisory Committee
chose to make no recommendation for this segment of W. Fond du Lac Avenue prior to public
hearing and, rather, proposed three alternatives.
Two of the alternatives called for improving this
segment of W. Fond du Lac Avenue from its
present two traffic lanes and two parking lanes to
three traffic lanes in each direction. One improvement alternative would widen this segment of
W. Fond du Lac Avenue for its entire length. The
other improvement alternative would carry the
six-lane improved highway around the business district at W. Fond du Lac Avenue and W. North
Avenue by way of a one-way pair routing. Either
of these alternatives would have accomplished the
staff-recommended improvement. The third alternative taken to public hearing called for improving
this W. Fond du Lac Avenue segment only from
the Hillside Interchange to approximately N. 23rd
Street; thus, from N. 23rd Street to N. 35th Street
a bottleneck would remain. Under this alternative,
W. Fond du Lac Avenue from the Hillside Interchange to W. Garfield Avenue would be widened t o
six lanes along available right-of-way. The one-way
pair around the business district would be constructed then to approximately N. 23rd Street to
provide six traffic lanes. From N. 23rd Street to
N. 35th Street, parking would be prohibited to
provide two lanes in each direction.
As indicated in Table 264, under the preliminary
recommended plan, about 400 miles of the total
proposed system of 452 miles would fall into the
system preservation category, representing about

Table 264
ARTERIAL STREET AND HIGHWAY SYSTEM PRESERVATION, IMPROVEMENT, AND EXPANSION BY
ARTERIAL FACILITY TYPE WITHIN THE MILWAUKEE NORTHWEST SIDE AND SOUTHERN OZAUKEE
COUNTY STUDY AREA: YEAR 2000 PRELIMINARY RECOMMENDED TRANSPORTATION SYSTEM PLAN
System
Preservation
Arterial
Facility Type
Milwaukee County
Freeway . . . . . . . . . .
Standard Surface Arterial.

...
...

Subtotal
Ozaukee County
Freeway . . . . . . . . . .
Standard Surface Arterial.

...
...

Subtotal
Total Study Area
Freeway . . . . . . . . . .
Standard Surface Arterial.
Total

...

...

System
Expansion

System
Improvement
Percent
of Total

Total
(miles)

Miles

Percent
of Total

Miles

28.5
225.7

81 .O
91.4

6.7
16.9

19.0
6.8

4.4

-1.8

35.2
247.O

254.2

90.1

23.6

8.4

4.4

1.5

282.2

13.3
132.4

86.9
85.5

2.O
19.1

13.1
12.3

--

--

3.4

2.2

15.3
154.9

145.7

85.6

21.1

12.4

3.4

2.0

170.2

41.8
358.1

82.8
89.1

8.7
36.O

11.2
8.9

-7.8

-2.O

50.5
401.9

399.9

88.4

44.7

9.9

7.8

1.7

452.4

Miles

--

Percent
of Total

Source: SEWRPC.

88 percent of the total arterial system. The trafficcarrying capacity of approximately 40 of these
400 miles would be increased through parking
prohibition. About 45 miles, or about 10 percent
of the total proposed arterial system, would fall
into the system improvement category. The remaining eight miles, or about 2 percent of the total
proposed system, would fall into the system
expansion category in which the construction of
new facilities is required.
Twenty-three specific improvement, or street
widening, projects, and eight expansion, or new
facility construction, projects are proposed for the
study area under the preliminary recommended
long-range plan. Each of these projects is listed in
Table 259 on page 800 of Chapter VII of this
report, and the locations of these projects are
shown on Map 236 on page 798 of Chapter VII.
In addition, it is recommended that low-cost traffic
engineering projects, similar to those recommended
under the short-range plan for the arterial street
and highway system of the study area, be pursued
at each arterial intersection in the study area by
the year 2000, in order to provide an average
capacity increase of about 10 percent at each of

these intersections. Such an areawide pursuit of
such traffic engineering improvements over the
design period was considered essential to the
alleviation of traffic congestion under the preliminary recommended plan.
Freeway System: Two improvements were proposed for the freeway system of the study area
under the preliminary recommended plan. The first
was the addition of a new freeway interchange at
IH 43 and Highland Road in the City of Mequon,
and the second was the widening of IH 43 from
two to three lanes either between Henry Clay
Street and STH 167 in the City of Mequon, or
between Henry Clay Street and W. Good Hope
Road. Each of these improvements was as recommended in the adopted regional transportation
system plan. In addition, two major improvements
to the freeway system are recommended under the
short-range plan which have long-range implications: the completion of the Hillside Interchange
and the widening of IH 43 through the Hillside
Interchange, the latter as also recommended in the
adopted regional plan. A freeway improvement
recommended under the short-range plan which
would have very minor long-range implications is

the construction of a new freeway on-ramp from
W. Lisbon Avenue to the southbound lanes of the
Stadium Freeway-North to replace the current use
of an existing arterial street for an on-ramp.
Public Transit Facilities and Service
The public transit system for the study area under
the preliminary recbmmended transportation plan
was defined to include the rapid, or primary, the
express, or secondary, and the local, or tertiary,
service as proposed to be provided in the study
area under the newly adopted, long-range, primary
transit system plan for the year 2000. This plan,
which is shown on Map 227 on page 652 in Chapter VII of this report, is more fully documented in
SEWRPC Planning Report No. 33, A Primary
Transit System Plan for the Milwaukee Area, and
supporting reports. Specific details of this plan as it
pertains t o the study area can be obtained from
these reports. The principal characteristics of this
plan which pertain to the study area are summarized below.
Under the preliminary recommended plan, transit
service would be extended to those parts of the
study area expected to be developed at urban
densities over the plan design period. The number
of route miles operated in the study area would
be increased from the 455 miles operated in
1980 to 868 miles. Transit vehicle miles operated would increase 20 percent, from 37,500
t o 45,100; and the number of transit vehicles
required during peak hours of service would
increase 23 percent, from 329 to 404, based on
morning peak-hour requirements.
The rapid, or primary, transit service under the
preliminary recommended plan would be provided
by a light rail transit line and 1 4 routes of motor
buses operating in mixed traffic on freeways and
over connecting surface arterials. The freeways
would be operationally controlled by a rampmetering system to permit the provision of a high
level of transit service over the freeway system.
The recommended light rail transit line would
operate almost entirely at-grade over a transit mall,
street medians, and existing railway right-of-way.
Stops would be provided at distances of oneeighth, one-fourth, one-half, one, and one and
one-half miles, depending on the density of adjacent development. Although the final alignment of
the light rail line was not determined in the system
planning effort, three candidate alternative alignments were proposed in the planning effort and are
shown on Map 228 on page 654 in Chapter VII.

Under the plan, primary transit service would also
be provided in the study area over 1 4 bus-onfreeway routes, totaling 324 route miles and
serving 1 4 stations. This planned service represents
an increase of nine routes, totaling 256 round-trip
route miles, and six stations over the service provided in 1980.
The express, or secondary, level of transit service
under the preliminary recommended plan would
consist of express bus routes operated over surface
arterial streets, with stops generally limited to
intersecting transit routes. A total of seven express
routes would be provided, totaling 80 route miles
and operating over 41 miles of surface arterials in
the study area. In 1980, only one express route
was operated in the study area-over four miles of
surface arterials-and no exclusive lanes for such
service were provided in the study area. In 1982,
an additional express route was operated from
N. 60th Street and W. Fond du Lac Avenue to
N. 12th Street and W. Wisconsin Avenue.
The tertiary level of transit service under the
preliminary recommended plan would consist
of local transit service provided over arterial and
collector streets with frequent stops for passenger
boarding and alighting. Under the plan, extensive
additions to the tertiary, or local, transit service
routes would be provided where such services
could be expected to recover at least 50 percent of
the operating costs from farebox revenues. The
plan envisions the ultimate extension of tertiary
transit service to most of the urbanized parts of
the study area, including areas of urban development in the southern half of Ozaukee County
and northwestern Milwaukee County not now
served. More than 436 route miles of service would
be provided under the recommended plan, an
increase of 8 5 miles over the 351 route miles
operated in 1980.
Plan Performance and Cost
Selected performance characteristics of the preliminary recommended transportation system plan are
set forth in Table 261 on page 808 of Chapter VII,
along with those of the "status quo" plan. As
shown in this table, about 247,320 automobiles
would be available under the recommended plan in
the year 2000, about 5 percent fewer than would
be available under the "status quo" plan. While
a total of 1,390,100 internal person trips may be
expected to be generated within the study area on
an average weekday under the preliminary recommended plan, about 1 percent fewer than under

the "status quo" plan, about 5 percent fewer
automobile trips may be expected to be made
under the recommended plan. About 131,000
public transit trips may be expected to be made on
an average weekday under the preliminary recommended plan, about 54 percent more than under
the "status quo" plan.

operating costs, financial feasibility, and benefitcost ratio of the transit element of the preliminary
recommended plan were forecast as part of a concurrent study of areawide rapid transit alternatives,
and are set forth in SEWRPC Planning Report
No. 33, A Primary Transit System plan for-the
Milwaukee Area.

About 7,032,500 vehicle miles of travel may be
expected to be generated on an average weekday
under the preliminary recommended plan in the
year 2000, about 3 percent fewer than under the
"status quo" plan. Of this total, about 3,137,600,
or about 45 percent, of the vehicle miles of travel
made under the preliminary recommended plan
may be expected to be made on freeways. Under
the "status quo" plan, about 49 percent of the
total vehicle miles of travel within the study area
may be expected to be made on freeways.

The capital cost of the highway element of the
preliminary recommended plan for the study area
was estimated to be $545.1 million. Of this total,
about $427.0 million, or 78 percent, would be
required to preserve and maintain the existing
highway system. An additional $118.1 million, or
about 22 percent, would be required for projects
which would improve the highway system by
providing additional capacity through street widening or relocation, or through street expansion.
The total cost of fully implementing the highway
portion of the recommended plan is estimated at
$802.5 million, of which $545.1 million would be
required for capital costs and $257.4 million would
be required for operating costs. It is estimated that
23 residential units and 63 nonresidential structures would need to be relocated if the highway
element of the preliminary recommended plan
were to be carried out.

About two miles, or about 0.1 percent, of the
total arterial street and highway system may be
expected to be congested under the preliminary
recommended plan, as measured by the number of
miles of facilities operating over design capacity,
compared with about 101 miles, or about 23 percent, of the total system under the "status quo"
plan. About 54 miles of facilities may be expected
to be operating at design capacity under the preliminary recommended plan, or about 12 percent
of the total system, compared with about 48 miles,
or about 11 percent, of the total system under the
"status quo" plan. The extent of congestion on
study area arterial streets and highways under
the preliminary recommended plan is shown on
Map 240 on page 810 of Chapter VII of this report.

The average annual public cost of carrying out the
highway element of the preliminary recommended
plan, including not only the construction and
improvement of existing facilities and the construction of new facilities but also the operation and
maintenance of the highway system, was estimated
at $40.1 million, expressed in constant 1980 dollars, over the 20-year plan implementation period.
It is anticipated that the benefits of the plan's
highway element, including user and time savings,
will be 79 percent greater than the highway element total capital, operating, and maintenance
costs. The average annual public revenues anticipated for highways in the study area, based on
a projection of the historic trend of revenues from
1970 to 1976, ranges from $53.8 million to $71.1
million, also expressed in constant 1980 dollars,
indicating that the plan is financially attainable on
an average annual basis.

Approximately 86.8 million gallons of motor fuel
per year may be expected to be consumed within
the study area in the year 2000 under the preliminary recommended plan, about 0.4 million fewer
gallons per year than would be consumed under
the "status quo" plan. Under the preliminary
recommended plan, 45,475 tons of carbon monoxide and 4,815 tons of hydrocarbons may be
expected to be emitted per year in the year 2000.
In comparison to the "status quo" plan, this represents 1,333 fewer tons per year in carbon monoxide emissions and 141 fewer tons per year in
hydrocarbon emissions in the year 2000.

PUBLIC REACTION TO
PRELIMINARY RECOMMENDED PLAN

The total costs of the plan, including capital and
operating costs, the plan's financial feasibility, and
the ratio of the plan's benefits to its costs, were
estimated and carefully considered. The capital and

The preliminary findings and recommendations of
the northwest side transportation improvement
study, including the preliminary recommended
long-range transportation system plan, were

presented at two public hearings held during
February 1983. The hearings were held in accordance with the schedule set forth in Table 265.
Prior to these hearings, the Commission prepared
and distributed SEWRPC Newsletter, Vol. 22,
No. 6. The newsletter described the findings of the
inventories and analyses conducted under the
study; the existing transportation system problems
identified; the short-range traffic management plan
proposed t o address these problems; and the longrange transportation system plan proposed to
address potential future problems as well as existing problems that could not be resolved by traffic
management measures alone. The newsletter particularly emphasized the alternatives evaluated for
W. Lisbon and W. Appleton Avenues from W. Burleigh Street to W. North Avenue, for which the
preliminary plan recommended no improvement;
the alternatives evaluated for W. Fond du Lac
Avenue from N. 35th Street to the Hillside Interchange, for which the preliminary plan proposed
that three alternative improvements be taken t o
public hearing; and the alternatives evaluated for
the North-South Freeway (IH 43) from W. Henry
Clay Street t o Mequon Road, for which the preliminary plan recommended widening.
The minutes of the public hearings were published
by the Commission for distribution to, and review
by, the Advisory Committee and by the Commission itself, and are available for review at
the Commission offices. The minutes, along
with attendance records, meeting announcements,
written comments, and pertinent newspaper
articles. are documented in Minutes of Public
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Plan
for the Milwaukee Northwest SideIOzaukee
County Area.
The public reaction to the preliminary recommended plan is summarized below, including the
questions raised and formal statements made at the
public hearings and the written comments which
were received for inclusion in the formal record of
the hearings. It also includes the questions raised
and statements made at a public meeting held by
the Bethel Baptist Church, 2033 W. North Avenue,
Milwaukee, Wisconsin, on March 19, 1983, and at
two subsequent meetings between the Commission
staff and a group of Bethel Baptist Church members-the Community Action Coalition to Save
Fond du Lac Avenue. The public reaction summarized herein also includes the questions raised
and statements made at a meeting of the City of
Mequon Plan Commission attended by Commission staff.

Table 265
SCHEDULE OF PUBLIC HEARINGS HELD
CONCERNING THE PRELIMINARY RECOMMENDED
NORTHWEST SIDE TRANSPORTATION SYSTEM PLAN
Public Hearings

County

Date and Time

Milwaukee

Martin Luther King Center
Milwaukee, Wisconsin

February 28, 1983
7:00 p.rn.8:45 p.m.

Ozaukee

Webster Transitional School
Cedarburg, Wisconsin

February 21.1983
7:00 p.m.-8:15 p.m.

Source: SEWRPC.

The reactions of interested citizens and public
officials to the study findings and preliminary
recommendations can be categorized into three
principal areas of concern: 1 ) comments related
to the segment of W. Fond du Lac Avenue from
N. 35th Street to the Hillside Interchange; 2) comments related t o the segment of the North-South
Freeway (IH 43) from Mequon Road t o Henry
Clay Street; and 3) comments related to the City
of Mequon arterial street system.
Comments Related to W. Fond du Lac
Avenue Between N. 35th Street and
the Hillside Interchange
T h e b l i c hearings reveals both
support for and opposition to the improvement
of the segment of W. Fond du Lac Avenue from
N. 35th Street t o the Hillside Interchange. Three
citizens, seven representatives from the Bethel
Baptist Church, and three elected officials expressed
strong opposition t o the improvement of W. Fond
du Lac Avenue at the public hearings or through
letters. Concern was particularly expressed over
the taking of existing residences and businesses
through the proposed improvement of W. Fond du
Lac Avenue. The expected increase in traffic on
an improved W. Fond du Lac Avenue, and the
perceived attendant increases in air pollution and
noise, was also cited. Concerns were also expressed
over the perceived potential of a widened W. Fond
du Lac Avenue t o make pedestrian crossings difficult and unsafe, and to eliminate existing
on-street parking. Most of the citizens expressing
opposition to the W. Fond du Lac Avenue improvement resided in the vicinity of the improvement, or
were members of the Bethel Baptist Church, while
the elected officials expressing opposition to the
improvement represented the citizens residing in an
area located in the vicinity of the improvement.
-

- -

Two citizens and one elected official expressed
support for the proposed improvement of W. Fond
du Lac Avenue at the public hearings. The citizens
resided in an area located in the vicinity of the
improvement, and the elected official represented
citizens residing in that area. The need to serve
existing and future traffic efficiently, and t o ensure
revitalization of the W. Fond du Lac Avenue area
and development of the northwestern portion of
the City of Milwaukee, was cited in support of the
improvement, as was the condition and use of
some of the buildings along some stretches of
this segment of W. Fond du Lac Avenue. One of
the citizens supporting the improvement suggested
that the lands adjacent t o the southern side of
W. Fond du Lac Avenue from N. 27th Street to
W. Garfield Street be taken if the improvement
were to be made.
Nearly the entire audience of 60 people present at
the public hearing held in Milwaukee County,
however, were opposed to the W. Fond du Lac
Avenue improvement. Following the public hearing
in Milwaukee County, representatives of the Bethel
Baptist Church requested that an additional public
informational meeting be held at the Church t o
further discuss the issue. The Commission staff and
the City of Milwaukee Department of City Development staff were invited t o make presentations at
the meeting, which was held on March 19, 1983.
Three elected officials known to be opposed to
the project were also invited to speak: City of
Milwaukee Alderman Betty Voss, State Senator
Mordecai Lee, and State Representative Marcia P.
Coggs. Following the presentations by the Commission and Department of City Development
staffs and by the three elected officials, the audience, consisting of members of the Church and of
the community in the vicinity of W. Fond du Lac
Avenue, was invited t o ask questions or make comments. The Commission staff provided a summary
of the Milwaukee Northwest SideIOzaukee County
study and of the four alternatives being considered
by the Committee for W. Fond du Lac Avenue
from the Hillside Interchange to N. 35th Street.
The Department of City Development staff indicated its support for the widening of W. Fond du
Lac Avenue, and noted that this support was based
on both traffic service and neighborhood redevelopment objectives. It was explained that W. Fond
du Lac Avenue from W. North Avenue to W. Burleigh Street was once a regional shopping center,
but now could best be considered t o be, and must
be expected t o remain, a neighborhood or com-

munity shopping center. It was further noted that
about 50 percent of the land parcels on each side
of W. Fond du Lac Avenue from about W. Oak
Street to N. 27th Street could qualify for renewal.
These parcels either were city-owned, were vacant,
had vacant structures, were taxdelinquent, or were
underutilized. The W. Fond du Lac Avenue area
was noted as simply not needing the number of
potential commercial parcels it presently has t o
function as a neighborhood- or community-level
shopping center. It was further noted that removal
of the excess potential commercial parcels along
W. Fond du Lac Avenue would not reduce the
area's potential to develop into a viable neighborhood or community shopping center.
The three elected officials invited to speak then
indicated their opposition to any improvement of
W. Fond du Lac Avenue and identified their support for a "do nothing" alternative. The elected
officials noted the disruption that the community
would suffer under a widening alternative, and that
the community had suffered for the past clearance
of land for the once-proposed Park Freeway-West.
The officials also argued that the widened W. Fond
du Lac Avenue would make pedestrian crossings
difficult and would serve primarily travelers from
suburban areas and not those from the immediate
community. Approximately 10 members of the
audience then asked questions of the panel or
made comments to the panel indicating their
opposition to the widening of W. Fond du Lac
Avenue. The entire audience of approximately
70 people was opposed to the widening. Many of
the comments raised at the public hearing at the
Martin Luther King Center were raised again at
the meeting.
Two meetings were held subsequently between the
Commission staff and a group of Bethel Baptist
Church members-the Community Action Coalition t o Save Fond du Lac Avenue. At the first
meeting, held on May 10, 1983, the alternatives
examined for the improvement of W. Fond du Lac
Avenue, including the "do nothing" alternative,
and their impacts were discussed at some length
and in considerable depth. At the second meeting,
held on June 28, 1983, the Coalition proposed
a compromise alternative for the improvement of
W. Fond du Lac Avenue. The Coalition was assisted
in its preparation of a compromise alternative by
Mr. Allen Flowers of Community Design Center,
Inc. His work is summarized in a report entitled,
"Improved West Fond du Lac Avenue Traffic Plan
& Planning Strategy," which has been included in

the published minutes of the public hearings. The
Coalition recommended that W. Fond du Lac
Avenue be widened to a divided boulevard between
the Hillside Interchange and N. 20th Street and
between N. 30th Street and N. 35th Street. The
Coalition recommended that the eventual widening
of W. Fond du Lac Avenue t o a divided boulevard
be provided for between N. 20th Street and N. 30th
Street, but that no widening be provided for an
indefinite period of time. Specifically, it was
recommended that the acquisition of property
within the proposed right-of-way not be actively
pursued. Rather, it was recommended that the City
establish a building setback line which would, over
time, reserve adequate right-of-way for the ultimate widening of W. Fond du Lac Avenue from
N. 20th Street to N. 30th Street. That is, as redevelopment of the existing property within the proposed right-of-way occurred, any redevelopment
would be required to adhere to the building
setback base line. The Coalition further recommended that on-street parking be banned in the
peak period in the peak direction on this segment
of W. Fond du Lac Avenue on weekdays until
the segment is widened. Finally, the Coalition
recommended that, to replace the lost on-street
parking, additional off-street parking be provided
in the area on the following four land parcels:
2007-2019, 2443, 2401-2405, and 2636-2650
W. Fond du Lac Avenue. In addition, the Coalition
recommended that, in the interim, W. Fond du Lac
Avenue between N. 20th Street and N. 30th Street
be repaved and the sidewalks repaired.
Comments Related to the North-South
Freewav
" (IH
, 431 Between Meauon
Road and Henry Clay Street
The record of the public hearings reveals both
support for and opposition to - the proposed
improvement of the North-South Freeway (IH 43).
A citizen and an elected official expressed opposition t o the improvement of the North-South Freeway (IH 43) from Henry Clay Street to Mequon
Road; and a citizen and an elected official
expressed support for the proposed improvement
of this segment of the North-South Freeway. The
citizen expressing opposition questioned the need
for the improvement of the North-South Freeway
north of W. Brown Deer Road to Mequon Road.
The other comments opposing the improvement of
IH 43 held that the improvement would largely
serve suburban residents of northern Milwaukee
County and southern Ozaukee County, and would
encourage further urban sprawl. Comments sup-

porting the improvement of the North-South Freeway noted the existing traffic congestion and
safety problems along this freeway between
W. Henry Clay Street and W. Brown Deer Road
and the potential future traffic congestion north of
W. Brown Deer Road.
Comments Related to the Arterial
Street System of the City of Mequon
On May 23, 1983, Commission staff attended
a meeting of the City of Mequon Plan Commission.
At this meeting, the City of Mequon Plan Commission reviewed and approved the arterial street
system recommendations of the preliminary
recommended Milwaukee Northwest SideIOzaukee
County transportation system plan for the City of
Mequon. Also at that meeting, the City of Mequon
Plan Commission requested that three proposed
improvements in the preliminary plan be given the
highest possible priorities for construction. The
three proposed improvements are the proposed
interchange at the North-South Freeway (IH 43)
and Highland Road, the proposed widening of
Mequon Road (STH 167) from Buntrock Avenue
to Wauwatosa Road (STH 181), and the proposed
widening of Wauwatosa Road (STH 181) from
County Line Road to Mequon Road. Also, the City
of Mequon Plan Commission requested that one
facility, Donges Bay Road, be added to the plan as
an arterial facility from Port Washington Road to
River Road. Lastly, the Plan Commission requested
that Lakeshore Drive, which is butside the Milwaukee Northwest Side/Ozaukee County study
area, be considered as a collector street facility and
no longer as an arterial facility. The Plan Commission noted that the proposed realignment of Granville Road, extension of River Road from Highland
Road to Bonniwell Road, and construction of
a bridge on River Road across the Milwaukee River
must be considered further by the City of Mequon
Plan Commission in its preparation of a more
detailed city transportation plan. The City of
Mequon Plan Commission also asked that the
Milwaukee Northwest SideIOzaukee County transportation plan very clearly state that any roadway
cross-section recommendations included in the
plan are subject to refinement and that the ultimate selection of a cross-section will be made by
the affected units of government during the preliminary engineering phase of plan implementation.
At the public hearings, other comments were
received regarding the proposed arterial street
system for the City of Mequon, including the

following proposed improvements: the widening
of Wauwatosa Road from W. County Line to
STH 60, and the construction of a freeway interchange at the North-South Freeway (IH 43) and
Highland Road.
Support was expressed for the construction of an
interchange on the North-South Freeway at Highland Road. Opposition to and support for the
improvement of Wauwatosa Road were expressed
at the hearings. Comments expressing support
identified the need for this improvement to abate
existing and probable future traffic congestion.
Comments opp~singthe improvement questioned
its need. In addition, as noted in the previous
sections, comments were received both in support
of and opposition to the proposed widening of the
North-South Freeway between Henry Clay Street
and Mequon Road, of which the segment from
W. County Line Road to Mequon Road is located
in the City of Mequon.
Other Public Reaction to
Preliminary Recommended Plan
Other comments received at the public hearings
addressed the following proposed improvements:
the construction of a new N. 68th Street; the construction of two new transit stations in Ozaukee
County in the Village and Town of Grafton; the
extension of First Avenue from Rose Street to
Cedar Creek Road; the extension of Falls Road;
the reconstruction of N. 124th Street between
W. Hampton Road and W. Silver Spring Drive;
and the improvement of STH 60 from STH 57 to
the North-South Freeway (IH 43). Support was
expressed for the proposed new N. 68th Street; for
the proposed transit stations in Ozaukee County;
for the Falls Road extension; and for the First
Avenue extension. Ten citizens and one elected
official sent to the Commission a fact sheet published by a citizens' committee opposed t o the
Falls Road extension. Some of the fact sheets were
accompanied by a letter or were annotated with
comments expressing opposition t o the proposed
extension. The impact of increased traffic volumes
as a result of the extension on residential neighborhoods, Lime Kiln Park, property values, and
natural resources was cited in opposition.
-

-~ - - - -

-

Comments received on the proposed N. 124th
Street improvement between W. Hampton Avenue
and W. Silver Spring Drive addressed the need to
consider replacing the angle parking which would
be lost to businesses along this segment of N. 124th

Street, if and when it would be converted from
a rural to urban cross-section and widened. Comments expressed at the public hearings concerning
STH 60 between STH 57 and the North-South
Freeway (IH 43) suggested the need to provide
more than the recommended two lanes, and indicated that sufficient right-of-way was available to
provide for these additional lanes.
COMMISSION STAFF REACTION
TO PUBLIC COMMENTS
Based upon the public reaction to the preliminary
recommended system plan, the Commission staff
concluded that the following recommendations
should be made for Advisory Committee consideration in preparing the final recommended Milwaukee
Northwest Side/Ozaukee County transportation
system plan:

W. Fond du Lac Avenue should be recommended to be widened from N. 35th Street
to N. 30th Street and from N. 20th Street to
the Hillside Interchange. Between N. 20th
Street and N. 30th Street, no action should
be taken toward widening W. Fond du Lac
Avenue. However, a setback line should be
established which would permit the widening to occur at some long-term future date.
Redevelopment projects would be required
to adhere to the setback line. In the interim,
parking would be prohibited in the peak
direction during peak travel periods on this
segment of W. Fond du Lac Avenue, and
off-street parking would be developed to
replace the lost parking supply, possibly
including lots on the following vacant
parcels: 2007-2019, 2443, 2401-2405, and
2636-2650 W. Fond du Lac Avenue.
Change the recommendation in the preliminary plan for STH 60 between STH 57 and
the North-South Freeway (IH 43) from two
to four traffic lanes.
Reaffirm the recommendation in the preliminary plan to widen the North-South
Freeway (IH 43) from W. Henry Clay Street
to Mequon Road.
Reaffirm the recommendation in the preliminary plan to widen Wauwatosa Road
from two to four traffic lanes from
W. County Line Road to STH 60.

Reaffirm the recommendation in the preliminary plan t o construct the Falls Road
bridge in the Village of Grafton.

on-street parking would be prohibited during peak
travel periods. Only four traffic lanes would thus
be provided from N. 23rd Street to N. 35th Street.

Recommend adding Donges Bay Road from
Port Washington Road to River Road t o the
local trunk arterial street system of the City
of Mequon.

The third alternative considered by the Commission staff was a new alternative, which was proposed by the Community Action Coalition t o Save
Fond du Lac Avenue. It would widen W. Fond du
Lac Avenue t o provide for six traffic lanes from
the Hillside Interchange t o N. 20th Street, where
available right-of-way exists, and from N. 35th
Street to N. 30th Street. Between N. 20th Street
and N. 30th Street, no physical improvement
would be made for an indefinite period. Instead,
a building setback line would be established by the
City under its official mapping authority to, over
time, reserve adequate right-of-way for the ultimate widening of the street between N. 20th Street
and N. 30th Street. Under this alternative, the
further implementation of the W. Fond du Lac
Avenue improvement would not be actively
pursued through the acquisition of property within
the proposed right-of-way. Instead, as redevelopment of the existing property within the proposed
right-of-way occurred, any redevelopment would
be required t o adhere to the building setback base
line. It should be noted that, under this alternative, the improvement of W. Fond du Lac Avenue
may not be accomplished within the plan design
period, nor within any specified period thereafter.
Until W. Fond du Lac Avenue were widened,
on-street parking would be prohibited in the peak
direction during peak traffic periods in order t o
provide for four traffic lanes on W. Fond du Lac
Avenue. To replace the lost on-street parking, it
would be recommended that off-street parking
be developed, including on the vacant lots located
at 2007-2019, 2443, 2404-2405, and 2636-2650
W. Fond du Lac Avenue. Implementation of this
third alternative could provide W. Fond du Lac
Avenue with an improved six traffic lanes from
the Hillside Interchange t o N. 20th Street and from
N. 30th Street t o N. 35th Street, and four lanes
from N. 20th Street to N. 30th Street. The setback
base line would permit the additional two lanes
to be provided over time from N. 20th Street to
N. 30th Street.

Reaffirm the remainder of the preliminary
plan recommendations.
W. Fond du Lac Avenue
Four alternatives, including a "do nothing" alternative, were considered for W. Fond d u Lac
Avenue by the Commission staff following the
public hearings. The first alternative combined two
of the three alternatives taken to public hearing.
The improvement would provide for three traffic
lanes in each direction on W. Fond du Lac Avenue
between N. 35th Street and the Hillside Interchange, and was recommended by the staff prior t o
the public hearings. Under this alternative, W. Fond
du Lac Avenue from N. 35th Street t o approximately N. 23rd Street would be widened to provide for three lanes in each direction. South of
M. 23rd Street, the improvement would be implemented in one of two ways. One would be by
continuing the widening of W. Fond du Lac
Avenue t o the Hillside Interchange. The other way
would involve developing a pair of one-way streets
around the business district at W. Fond du Lac
Avenue and W. North Avenue from W. Oak Street
to W. Garfield Street, and widening W. Fond du
Lac Avenue south of W. Garfield Avenue t o six
lanes t o the Hillside Interchange.
The second alternative for W. Fond du Lac Avenue
considered by the Commission staff was initially
proposed by Milwaukee County Board Supervisor Paul A. Henningsen. Under this alternative,
improvements would be made only to that segment of W. Fond du Lac Avenue from N. 23rd
Street to the Hillside Interchange, where rightof-way is generally available and any taking of land
or existing businesses or homes would be very
limited. Under this alternative, W. Fond du Lac
Avenue would be widened to provide for three
traffic lanes in each direction from the Hillside
Interchange t o W. Garfield Avenue. From W. Garfield Avenue t o N. 23rd Street, a pair of one-way
streets would be developed around the business
district of W. Fond du Lac Avenue and W. North
Avenue. From N. 23rd Street t o N. 35th Street,
no physical improvements would be made, but

In weighing the advantages and disadvantages of
the improvement of W. Fond du Lac Avenue,
particularly between N. 20th Street and N. 30th
Street, the Commission staff recognized that any
benefits from a widening improvement would
accrue primarily t o the local community and to the
City of Milwaukee. That is, the benefits from the

abatement of existing traffic congestion and the
avoidance of future congestion would largely be
received by the neighborhood and by the City
of Milwaukee. Similarly, the greatest costs of
the widening improvements-its impact on the
future of the shopping area located at and around
W. Fond du Lac Avenue and W. North Avenue and
along W. Fond du Lac Avenue from W. North
Avenue to N. 35th Street-would be borne by the
neighborhood and the City.
Therefore, the Commission staff chose t o weigh
heavily the preferences of local community groups
and the City of Milwaukee in the staff's recommendation to the Advisory Committee. The Commission staff therefore recommended to the
Advisory Committee the third alternative considered by the staff following the public hearings. This
alternative was proposed by the Community Action
Coalition to Save Fond du Lac Avenue and received
the support of the City of Milwaukee Department
of City Development on June 30,1983.
STH 60
The Commission staff changed its recommendation
to the Advisory Committee for the improvement
of STH 60 between STH 57 and the North-South
Freeway (IH 43) in Ozaukee County to provide for
four lanes rather than two lanes for traffic purposes, even though traffic volume and capacity
analyses would not fully support the need for such
an improvement. This change was requested by the
Village of Grafton, and was considered warranted
in view of the function of the roadway as the
principal entrance from the interstate highway
system into the Grafton area, considerations of
civic design and related local land use development
objectives, and the fact that the acquisition of
needed right-of-way should not entail any significant urban disruption, and that such rightaf-way
has been reserved as development proceeds within
the Village.
North-South Freeway
The Commission staff recommended that the
Advisory Committee reaffirm its recommendation
to widen the North-South Freeway (IH 43) from
four to six lanes from W. Henry Clay Street to
Mequon Road. This recommendation was proposed
to be reaffirmed because strong support as well as
opposition to the improvement was expressed at
the public hearings.
Wauwatosa Road
The Commission staff recommended that the
Advisory Committee reaffirm its recommendation to widen Wauwatosa Road from two to

four lanes from County Line Road to STH 60. The
recommendation was proposed to be reaffirmed
because strong support as well as opposition t o
this proposed improvement was indicated at the
public hearings.
Falls Road Bridge
The Commission staff also recommended that the
Advisory Committee reaffirm its recommendation
to construct the Falls Road bridge in the City of
Grafton. Substantial opposition to this improvement was expressed at the public hearings. However, the Village of Grafton President and Board
support the bridge construction, and are attempting t o proceed with its implementation. Moreover,
much of the opposition to the Falls Road bridge
was based on the perception that it would act as
a bypass to STH 57 and STH 60 in the Village of
Grafton and would carry traffic volumes of 10,000
to 15,000 vehicles each weekday. Rathet, it is
expected that the bridge will serve only between
3,500 and 5,000 vehicles each weekday in the plan
design year, as its principal function will be to
connect the residential areas of the Village south of
STH 60 and west of the Milwaukee River to the
commercial and retail areas of the Village on the
east side of the river.
Donges Bay Road
The Commission staff recommended that the Advisory Committee add to the final recommended
plan Donges Bay Road from Port Washington Road
to River Road as a local trunk arteriaI facility with
two lanes for moving traffic, as requested by the
City of Mequon Plan Commission. The one-mile
spacing of arterial facilities in this portion of the
City of Mequon which this addition of Donges Bay
Road would provide would be warranted, given the
anticipated land use development.
Highland Road Interchange
The Commission staff recommended that the
Advisory Committee reaffirm its recommendation
to construct a new interchange on the North-South
Freeway (IH 43) at Highland Road. This recommendation was proposed t o be reaffirmed because
strong support for this improvement was indicated
at the public hearings.

W. Lisbon Avenue and W. Appleton Avenue
The Commission staff considered whether to
recommend t o the Advisory Committee that
a building setback base line be established for the
potential improvement of W. Lisbon Avenue and
W. Appleton Avenue from W. Burleigh Avenue
to W. North Avenue. This widening had been
rejected by the Advisory Committee, based upon

the potential disruption of adjacent urban land
uses. Establishing a building setback base line
would not disrupt existing homes and businesses,
but would serve to ensure that any redevelopment
of the area would permit the future improvement
without major disruption. The staff determined
not to make this recommendation because, without the attendant improvement of the Stadium
Freeway-North "stub end," an area of severe
traffic congestion may be expected to remain
in this corridor and the full benefit of widening
W. Lisbon and W. Appleton Avenues would not be
obtained. The Advisory Committee had rejected
any improvement attendant t o the Stadium Freeway-North "stub end" because of its attendant
cost and disruption.

a number of impacts on the transportation system
plan for the northwest side study area. The NorthSouth Freeway from Bender Road t o W. Good
Hope Road may be expected t o operate substantially over design capacity and t o be severely congested, rather than operate at design capacity. The
North-South Freeway from W. Good Hope Road
to W. Brown Deer Road may be expected to operate at or slightly exceeding its design capacity
and approach congestion, rather than operate
within its design capacity and under free-flow conditions. The North-South Freeway from W. Brown
Deer Road to Mequon Road may be expected t o
operate at design-capacity volumes and experience
some flow restrictions, rather than operate under
its design capacity under free-flow conditions.

STATE LEGISLATIVE ACTION

The final Commission staff recommendation for
W. Fond du Lac Avenue, which was made in
response to the new State legislation, differs from
the original staff recommendation made following
the public hearings with respect to the extent of
the widening along W. Fond du Lac Avenue. The
final recommendation is consistent with the State
legislation which limited the recommended widening of W. Fond du Lac Avenue t o only that section
between the Hillside Interchange and N. 19th
Street. The original staff recommendation also proposed widening from N. 19th Street t o N. 20th
Street and from N. 30th Street to N. 35th Street.
Both final and original recommendations call
for a setback base line along the unwidened sections of W. Fond du Lac Avenue. The setback base
line would provide for the eventual widening of
W. Fond du Lac Avenue possibly beyond the
design year of the plan. The establishment of the
setback base line would not conflict with the new
State legislation. That legislation, however, prohibits the use of state and federal funds for the
widening of W. Fond du Lac Avenue between
N. 19th Street and N. 35th Street. Accordingly,
even if the area affected by the proposed setback base line has been entirely redeveloped and
all right-of-way for widening is available, such
widening would have to be accomplished entirely
with local funds, or the legislation would have t o
be changed.

On July 1, 1983, after the Commission staff determined its final recommendations for the Advisory
Committee, but prior t o the official transmittal of
those recommendations, state legislation was
enacted prohibiting the use of state and federal
funds for the widening of the North-South Freeway (IH 43) between Bender Road and the north
Ozaukee County line, and for the widening of
W. Fond du Lac Avenue between N. 19th Street
and N. 35th Street in the City of Milwaukee. In
response t o the new law, the recommendations
of the Commission staff to the Advisory Committee for the North-South Freeway (IH 43) were
revised to recommend widening that freeway only
between Henry Clay Street and Bender Road; and,
for W. Fond du Lac Avenue, t o recommend widening only between the Hillside Interchange and
N. 19th Street. W. Fond du Lac Avenue between
N. 19th Street and N. 35th Street would not be
widened. The Commission staff did, however,
recommend that on-street parking be prohibited
during peak traffic periods in the peak direction
on W. Fond du Lac Avenue between N. 19th Street
and N. 35th Street so that four lanes for moving
traffic would be provided on this segment. The
Commission staff further recommended that the
City of Milwaukee establish a setback line on
W. Fond du Lac Avenue between N. 19th Street
and N. 35th Street so that, in the event that State
legislation changed, the widening of W. Fond du
Lac Avenue could occur without requiring rightof-way acquisition and significant disruption of
homes, businesses, or industries.
The changes in the Commission staff recommendations to the Advisory Committee which were
necessitated by the new State legislation will have

ADVISORY COMMITTEE ACTION
The Advisory Committee to the Milwaukee Northwest SideIOzaukee County transportation improvement study met on August 1,1983, to consider the
public reaction to the preliminary recommended
transportation system improvement plan and the
Commission staff recommendations for committee

action. The Advisory Committee carefully considered the results of the public hearings and
approved all of the recommendations of the Commission staff. All of the recommendations with
the exception of those for W. Fond du Lac Avenue
were approved unanimously. The City of Milwaukee representatives stated that they favored the
compromise plan developed by the Community
Action Coalition to Save Fond du Lac Avenue and
the Commission staff following the public hearings.
They also expressed concern that the new State
legislation prohibited in perpetuity the use of state
and federal funds for the widening of W. Fond du
Lac Avenue from N. 19th Street to N. 35th Street.
Although they did not support the taking of
property for the widening of W. Fond du Lac
Avenue from N. 20th Street to N. 30th Street,
they noted that there was the potential for the
proposed setback base line to accomplish the
needed right-of-way reservation over time with no
disruption to urban development, and that even
when right-of-way becomes available, the State
legislation would not permit the widening to take
place with the assistance of state and federal funds.
PLAN IMPLEMENTATION
The recommended short- and long-range transportation system plans for the Milwaukee Northwest
SidelOzaukee County study area cannot be considered complete until the steps required to implement the plans-that is, to convert the plans into
action plans and policies-have been specified. The
legal and governmental framework of the study
area is such that the existing county and local units
and agencies of government, and certain private
concerns, can implement all of the major recommendations contained in the short- and long-range
plans. In Chapter VIII of this report, a comprehensive, cooperative, intergovernmental plan implementation program is set forth indicating the
specific actions required by each level, agency, and
unit of government to fully implement the recommended short- and long-range transportation
system plans.
The plan implementation recommendations detailed
in Chapter VIII will not be repeated here. It is,
however, important to recognize that major responsibilities for plan implementation will rest with the
City of Milwaukee, Milwaukee County, Ozaukee
County, State of Wisconsin, City of Mequon, Village of Grafton, and City of Wauwatosa. The close
coordination and cooperation among these units
of government, as well as among other units of
government affected by this plan, cannot be over-

emphasized. The adoption or endorsement of the
recommended short- and long-range plans by the
affected local units of government and by various
state and federal agencies is highly desirable and, in
some cases, essential in order to secure a common
understanding of the transportation system development objectives and to permit the necessary plan
implementation work to be cooperatively programmed and jointly executed. Finally, it must be
understood that the recommended short- and longrange transportation system plans, as presented in
this report, are intended to constitute a flexible
guide to the development of transportation facilities and services in the study area.
CONCLUSION
The recommended short- and long-range transportation system plans for the Milwaukee northwest
side and southern Ozaukee County study area, as
presented in this planning report, together amend
an important element of the comprehensive plan
for the physical development of the sevencounty
Southeastern Wisconsin Region. These plans amend
the long-range arterial street and highway element
of the transportation system plan as well as the
transportation systems management plans for the
study area, and together with pertinent sections of
the recently adopted primary transit system plan
for the greater Milwaukee area, and the airport
element of the adopted transportation plan, provide the study area with a sound, coordinated guide
to transportation facility and service development.
The final recommended transportation plan for the
study area is shown on Map 241.
The recommended short- and long-range transportation system plans for the Milwaukee northwest
side and Ozaukee County study area are based
upon extensive inventories and analyses of socioeconomic, land use, and transportation conditions
and trends in the study area as these conditions
relate to the existing need for and use of transportation facilities and services; and upon analyses of
anticipated change in the study area which affects
the need for and use of transportation facilities and
services in the future. Both the short- and longrange plans have been selected from alternative
plans which served to explore the full range of
transportation improvement and expansion options
available to the study area. A technical advisory
committee composed of elected and appointed
public officials and other representatives of local,
county, state, and federal levels of government,
and knowledgeable and concerned citizen members, has endorsed both the long- and short-range
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The final recommended transportation plan for the study area
a freeway element comprised of 50 miles
ilities; a surface arterlal element comprised
of 404 miles of existing and proposed arterial streets; a traffic
management element comprised of on-street parking restrictions.
the addition of new and the improvement of existing turning lanes
signal modifications and installations, and
a freeway Operational control System; and a public transit element
comprised of a light rail transit facility extending from downtown
Milwaukee to the Northridge Shopping Center, expanded Freeway
Flyer service, and additional as well as improved local and express
bus service.

plans after appropriate consideration of the public
reaction to the alternatives considered as presented
at public hearings. The results of this public review
are documented in published minutes of the
hearings, and are summarized in this chapter of
this report.
In conclusion, it may be useful to reflect upon the
overall significance of the findings and recommendations of the Milwaukee Northwest Side/
Ozaukee County transportation improvement
study. The recommended plan provides facilities
and services intended to substitute, to the degree
practicable, for the no-longer-planned Park Freeway-West and Stadium Freeway-North "gap closures." Major transportation facilities and measures
provided for under the newly recommended plan
which were not provided for under the previously
adopted, regional, long-range transportation system
plan include: 1) the completion of the Hillside
Interchange, specifically providing a connection
between the North-South Freeway (IH 43) and the
Park Freeway-East and the surface arterial street
system at the Hillside Interchange; 2) the widening
of W. Fond du Lac Avenue between the Hillside
Interchange and N. 19th Street; 3) the addition of
a new N. 68th Street in north-central Milwaukee
County between N. Industrial Road and W. Brown
Deer Road; 4) extensive traffic management
actions to increase the capacity of arterial intersections within the study area; and 5) a public
transit system plan for the study area which will
include expanded local and express bus service, and
a substantially expanded primary transit system
consisting of expanded bus-on-freeway service and
a new light rail line in the Milwaukee County portion of the study area.
While the recommended plan, through these additional facilities, provides for the abatement of
much of the traffic congestion which would be
expected within the study area in the absence of
the Park Freeway-West and Stadium FreewayNorth, it does not and cannot provide for the
complete replacement of the trafficcarrying
capacity and level of transportation service which

would have been provided by these two freeway
facilities. This is due, in part, to the inherent
efficiency of freeway facilities, and in part to the
fact that, during the course of the study, the
Advisory Committee determined not to recommend certain major improvements to the arterial
street and highway system of the study area, and
to the fact that during the course of the study
State legislation was enacted that prohibited certain such improvements. Principal among such
improvements would have been the more complete
integration of the Stadium Freeway-North "stub
end" into the surface arterial street system, as
well as the improvement of the arterials which
provide major access to the Stadium FreewayNorth-W. Lisbon and W. Appleton Avenues. Without these improvements, the plan is unable to
provide the traffic-carrying capacity, congestion
abatement, and level of transportation service
which the Park Freeway-West and Stadium Freeway-North would have provided.
Nevertheless, implementation of the recommended
short- and long-range plans for the Milwaukee
Northwest Side/Ozaukee County study area will
provide the area with an integrated, balanced
transportation system providing the appropriate
types of transportation service needed by this area
at an adequate level of service. It will achieve
economy and efficiency in the provision of transportation services while supporting essential economic and social activities. Implementation of the
plan will achieve a balance, not only between travel
demand and the spatial configuration and capacity
of arterial street and highway facilities, but also
between the utilization of the automobile and of
public transit vehicles as modes of transportation.
It will also result in a reduction in traffic congestion, in a reduction in travel times between various
parts of the study area, and in an increased measure of travel safety. The failure to recommend
improvements at the Stadium Freeway-North "stub
end," along W. Lisbon Avenue and W. Appleton
Avenue, and along W. Fond du Lac Avenue may be
expected, however, to result in continued traffic
congestion on and in the vicinity of these facilities.
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Appendix B
MILWAUKEE COUNTY AND NORTHWEST SIDE STUDY AREA PUBLIC
TRANSIT SYSTEM RIDERSHIP, REVENUE, AND OPERATING SUBSIDY IN 1985
UNDER THE RECOMMENDED SHORT-RANGE TRANSIT SYSTEM PLAN

Area
Milwaukee County
1985 Average Weekday
Ridership (trips) . . . .
1985 Annual Revenue
(1980 dollars). . . . . . .
1985 Operating subsidya
(1980 dollars). . . . . . .

.

.

Consistent $0.50
Fare Conditions

Consistent $0.40
Fare Conditions

Consistent $0.40
Fare Conditions

Gas Prices of $2.00 per Gallon
and $0.12 per Mile. Fare of
$0.50 Used in Ridership
Estimates. Fare of $0.40
Used in Revenue and
Operating Subsidy Estimates

Gas Price of $2.00
per Gallon and
$0.12 per Mile.
Fare of $0.50
Used in All
Estimates

Gas Price of $2.00
per Gallon and
$0.12 per Mile.
Fare of $0.40
Used in All
Estimates

Gas Price of $1.50
per Gallon and
$0.08 per Mile.
Fare of $0.40
Used in All
Estimates

.

312,900

312,900

335,300

262,900

.

$28.701.000

$34,935,000

$29,949,000

$23,482,000

.

$47,555,000

$41,321,000

$46,307,000

$50.39 1.000

.

137,100

137,100

147,000

117,400

.

$12,245,800

$15,307,200

$13,130,000

$10,486,200

..

$19,306,200

$16,244,800

$18,422,000

$20,079,800

Northwest Side Study Area
1985 Average Weekday
Ridership (trips) . . . . .
1985 Annual Revenue
(1980 dollars) . . . . . . .
1985 Operating subsidya
(1980 dollars) . . . .

.

Conditions for Ridership
and Revenue Estimate as
Published by Milwaukee
County Transit System

a ~ h estimation
e
of operating subsidy in this table assumes that i f automobile motor fuel costs are assumed to experience real dollar increases
from 1980 to 1985, then similar real dollar increases must be assumed for transit motor fuel costs. As a result, the estimated 1980 motor bus
service cost of $30 per bushour in 1980 dollars, which was assumed u n d y the Milwaukee County short-range transit plan not to undergo
a real increase from 1980 to 1985, has been assumed under this estimation of transit system operating costs and subsidy to increase from $30
to $32 per bus-hour under $2.0@per-gallon motor fuel price conditions, and from $30 to $31 per bushour under $1.50-per-gallon motor fuel
price conditions. I t can be noted, however, that use of a $3@per-bushour cost for this analysis would not have changed its basic conclusionsspecifically, that the ridership difference in Milwaukee County between a $0.40 and $0.50 transit fare under the recommended transit plan
would be only 7percent, not significant; that the revenue difference between the plan as published and a consistent $0.40 fare under that plan
in Milwaukee County would be only 4 percent; and that the operating subsidy difference between the plan as published and a consistent
$0.40 fare in Milwaukee County under that plan would be about 3percent. The Milwaukee County Transit System analysis as published used
a factor of 294 to convert average weekday trips to annual revenue ridership, and the Commission has historically used a factor of 290, which
was used in the other three ridership. revenue, and operating subsidy estimates in this table. The differences, however, caused by these factors
are insignificant.
Source: SEWRPC.

