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SOUTHEASTERN WISCONSIN REGIONAL PLANNIN 
916 NO. EAST AVENUE • PO BOX 769 • WAUKESHA, WISCONSIN 53187 • 

March 17, 1982 

STATEMENT OF THE EXECUTIVE DIRECTOR 

At the specific request of the Milwaukee County Executive, the Southeastern Wisconsin Regional Planning Commission in 
March 1979 undertook a study to determine the best means of providing rapid transit service within the greater Milwaukee 
area. The principal objectives of the study--termed in federal planning jargon a primary transit system alternatives analysis-· 
were: 1) to identify those corridors within the greater Milwaukee area which can support fixed guideway transit facility 
development; and 2) to identify those transit modes which can best provide service within those corridors. These objectives 
required the Commission to reevaluate the feasibility of providing rapid transit service within the greater Milwaukee area 
by bus on freeway. bus on metered freeway, bus on reserved freeway lanes, bus on busway, and heavy rail rapid transit, as 
well as by light rail transit and commuter rail. 

The design of any major element of an urban transportation system is a complex and difficult problem. The sheer size of 
the element to be designed alone presents a formidable obstacle. In addition, the complex pattern of interaction between 
the rapid, express, and local elements of the transit system, and between the transit system and the total transportation 
system in the Region, as well as between the total transportation system and existing and latent land use patterns, further 
complicates this difficult problem. Therefore, the design, test, and comparative evaluation of alternative rapid transit 
system plans under this study was an extensive and complex process. Under this study, however, these tasks were even 
more difficult than under most urban transportation planning studies for two reasons. First, a wide range of rapid transit 
modes had to be considered, most of which do not currently operate, or have never operated, within the Region. Second, 
a new approach, termed "alternative futures," was used for the first time in this transit planning effort. This approach 
attempts to deal with the uncertainties that currently exist about future conditions in the Region, which may be expected 
to significantly affect the need for and use of rapid transit facilities. Thus, a range of alternative system plans for each of 
the various rapid transit technologies had to be tested under a range of alternative future conditions in an attempt to 
identify those rapid transit facilities and services that could be expected to be viable under greatly varying future condi
tions. In order to evaluate each of the rapid transit modes under each of the sets of future conditions, a large number of 
alternative systems required examination. In all, the performance of 55 alternative rapid transit systems was simulated 
under this planning process. 

This technical report documents-in considerable detail-the findings of the complex process by which the alternative 
primary transit system plans were designed, tested, and evaluated. For some of the transit modes-such as bus on freeway 
and heavy rail rapid transit-this study effort provides a needed periodic reexamination and reconsideration in light of 
changing conditions not only with respect to the existing and proposed land use patterns and the supporting transportation 
infrastructure and public attitudes toward investment in such facilities and services, but also with respect to factors which 
operate externally to the Region, such as lifestyles and the cost and availability of energy. For other transit modes-such 
as light rail transit and commuter rail-this study effort provides a first-time evaluation of their merits with respect to the 
provision of rapid transit service in the Milwaukee area. Through this process of alternative plan design, test, and evalua
tion, sufficient information and data have been collected and analyzed to permit identification of those corridors of travel 
demand within the Milwaukee area which can support specific primary transit modes under widely varying future condi
tions, and of those modes that can best provide rapid transit service in those corridors. 

In many ways, the analyses documented within this technical report represent the heart of this elaborate and exhaustive 
study. It is the development of the alternative plans, as presented herein, which links together the various rapid transit 
technologies, the range of alternative future conditions, and the large assortment of detailed, yet vital, socioeconomic, land 
use, population, facility, and travel data assembled in the study. Similarly, it is the evaluation of each of these alternative 
plans against the adopted plan objectives, principles, and standards, as well as the comparison of the alternative plans 
against each other, which permits the sound selection of a recommended rapid transit system plan. 

Respectfully submitted, 

Kurt W. Bauer 
Executive Director 
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Chapter I 

INTRODUCTION 

System plan synthesis, or design, is a critical step 
in any primary transit system alternatives analysis. 
It is in the system design step of the alternatives 
analysis that the degree to which the system objec
tives can be met by alternative designs is deter
mined. The provision of desired levels of service 
to existing and future land uses, the provision of 
increased levels of personal mobility by public 
transit, the reduction in transportation system con
gestion, and the modification of accessibility to 
influence desired patterns of land use development 
are in this step balanced against the economic, envi
ronmental, and social costs and impacts of primary 
transit system development and operation. 

The design of any major element of an urban trans
portation system is a difficult task. The sheer size 
of the system to be designed presents a formidable 
obstacle to good design. The complex pattern of 
interaction among the components of the primary 
transit, total transit, and total transportation sys
tems, as well as between these systems and the land 
use pattern, further compounds this difficulty. The 
fact that primary transit system development objec
tives must reflect the underlying value system of 
the resident population of the planning area makes 
the design of such a system even more difficult, 
since personal values concerning transportation in 
the Milwaukee area have been found to be diverse 
and often conflicting. Moreover, in the system plan 
design step, the primary transit facilities must be 
properly related to the existing transit and arterial 
highway facilities in order to provide, in effect, 
a single integrated transportation system, with the 
capacities and operation of its component parts 
carefully related to each other and to the existing 
and proposed land use patterns to be served. 

Consideration must also be given in the primary 
transit plan design, test, and evaluation to those 
federal directives and regulations that may place 
constraints on the planning for, and implementa
tion of, any recommended primary transit system. 
The U. S. Department of Transportation, Urban 
Mass Transportation Administration, requires that, 
in order for a study of primary transit systems that 
may include fixed guideway elements to be eligible 
for federal planning funds, and for the study rec-

ommendations to be subsequently eligible for fed
eral capital assistance funds, that study must meet 
the requirements of an "alternatives analysis." 1 

Based upon the findings and recommendations 
of such an "alternatives analysis"-the require
ments of which this study is intended to meet-the 
U. S. Department of Transportation, Urban Mass 
Transportation Administration, will make available 
federal support for the provision of those primary 
transit facilities that are cost-effective. Such cost
effectiveness is determined by the degree to which 
a facility meets the transportation needs of the 
planning area, promotes its social, economic, envi
ronmental, and urban development goals, and sup
ports national aims and objectives at the least cost 
of the alternatives considered. 

Further constraints on the planning for rail pri
mary transit systems in an "alternatives analysis" 
have also been set by the Urban Mass Transporta
tion Administrationf These constraints require that 
for federal approval and subsequent funding of the 
recommendations of a primary transit plan that 
includes rail transit, the need for partially or fully 
grade-separated rail transit service must be shown 
clearly and convincingly; the proposed rail transit 
must be demonstrated to be, on balance, superior 
to other options in terms of ridership, capital and 
operating expenses, transportation service, and 
environmental, urban revitalization, and energy 
conservation objectives; the rail system must be 
approved and built in stages-one segment at a time; , 
preference must be given to initial rail segments 
serving densely populated central portions of 
metropolitan areas, including central cities and 

1 See "Major Urban Mass Transportation Invest
ments: Statement of Policy," Federal Register, 
Volume 41, No. 185, September 22, 1976, 
pp. 41511-41514. 

2 See "Policy Toward Rail Transit," Federal 
Register, Volume 43, No. 45, March 7, 1978, 
pp. 9128-9130. 



close-in suburbs; and localities proposing to build 
rail transit with federal assistance must be com
mitted to the development and implementation of 
a program of local supportive policies and actions 
designed to enhance the proposed system's cost
effectiveness, patronage, and prospect for eco
nomic viability. 

The regional air quality attainment and mainte
nance plan for southeastern Wisconsin, which is 
part of the federally required State Implementa
tion Plan for air quality in Wisconsin, also places 
constraints on primary transit system planning. 
That plan recommends that long-term public transit 
service improvements be undertaken to promote 
increased use of transit and other high-occupancy 
vehicles in lieu of automobiles, thereby reducing 
vehicle miles of travel and air pollution emissions 
and contributing to the attainment of established 
ambient air quality objectives and standards. 

The state-of-the-art of transportation system plan
ning is such that in order to arrive at the best trans
portation system plan design, specific alternative 
plans initially representing a wide range of alter
natives must be proposed, tested, and evaluated 
with respect to attainment of primary transit ser
vice objectives, with refinements being made in 
the plans in subsequent iterations. This approach 
requires the assimilation of large amounts of infor
mation, with the evaluation focusing on the degree 
to which each alternative plan meets the agreed
upon objectives. 

PRIMARY TRANSIT PLAN DESIGN, 
TEST, AND EVALUATION IN THE 
MILWAUKEE AREA PRIMARY TRANSIT 
SYSTEM ALTERNATIVES ANALYSIS 

The design, test, and evaluation of alternative 
system plans in the alternatives analysis for the 
Milwaukee area was more extensive than that 
required for most transportation studies. This is 
because the planning process was based not upon 
a single most probable forecast of future condi
tions, but rather upon the postUlation of a number 
of alternative futures chosen to represent a range 
of future conditions which might occur over the 
plan design period. Using this approach, the per
formance of alternative system plans could be 
evaluated under a variety of possible future con
ditions. This evaluation could, in turn, serve to 
identify those primary transit system alternatives 
that perform well under a wide range of such con
ditions, and to differentiate these alternatives from 
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those that perform well under only a few or a single 
set of future conditions. The alternative futures 
used in this planning process were selected to 
represent the probable extremes of a range of 
future conditions. The selection of these futures 
was based on the assumption that alternative 
system plans that perform well under the extremes 
of a range will also perform well at intermediate 
poin ts in the range. In this way, "ro bust" system 
plans that could be expected to remain viable under 
greatly varying future conditions were identified. 

The Milwaukee area primary transit system alter
natives analysis employed the six-step planning 
process shown in Figure 1. The first step of the 
planning process was program organization. Under 
this step, the work of the study was specified in 
more detail than set forth in the study prospectus. 
The next step was the formulation of primary 
transit system development objectives, principles, 
and standards to be used as a guide in the design, 
test, and evaluation of alternative primary transit 
systems. The third step was inventory-that is, the 
collection of pertinent planning and engineering 
data. The fourth step of the alternatives analysis 
was the conduct of the alternative futures analysis. 

In the alternative futures analysis, four alternative 
futures representing the range of future conditions 
which may be reasonably expected to occur over 
the plan design period were developed. These 
futures were intended to reflect the effects of 
future changes in those factors which operate 
external to the Region, but which may be expected 
to affect regional growth and the degree of cen
tralization and decentralization in the regional land 
use pattern. 

The fifth step in the alternatives analysis was the 
design, test, and evaluation of alternative primary 
transit system plans for each of the four alternative 
futures identified in the alternative futures analysis. 
The sixth step was the development of a prelimi
nary recommended primary transit system plan for 
the Milwaukee area. That plan was to consist of 
a "lower tier" and an "upper tier" of recommenda
tions. Under this two-tier plan, recommendations 
placed in the lower tier are proposed for immediate 
implementation, while recommendations placed in 
the upper tier are not to be implemented for at 
least a decade. The upper tier consists of those 
elements that were found in the analyses to per
form well only under some futures or a single 
future. The upper-tier recommendations are 
included in the plan to ensure that no action 



Figure 1 
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Source: SEWRPC. 

is taken that will preclude their possible imple
mentation, while delaying their implementation 
until the certainty of their need is better estab
lished. The lower tier of the preliminary recom
mended primary transit plan consists of those 
elements of the alternative primary transit system 
plans that perform well under all or most alterna
tive futures, and whose immediate incorporation 
into the existing transportation system is accord
ingly sound. 

SCHEME OF PRESENTATION 

This technical report sets forth the findings of the 
fifth and sixth steps in the alternatives analysis 
process: the design, test, and evaluation of alterna
tive primary transit plans under each of the four 
alternative futures, and the development of the 
recommended primary transit system plan. Chap
ter II of the report describes the process used in 
the design, test, and evaluation of alternative pri
mary transit system plans under each alternative 
future. The next four chapters of the report sum
marize the results of the design, test, and evalua
tion of the alternative plans considered under each 
of the four alternative futures, with one chapter 
being devoted to each future. Chapter VII presents 
the recommended plans for each of the four alter
native futures, the conclusions concerning the feasi
bility of developing fixed guideway primary transit 
facilities in the Milwaukee area, and describes the 
recommended primary transit system plan for the 
Milwaukee area. 

It should be noted that this technical report, 
together with its companion documents, SEWRPC 
Technical Report No. 23, Transit-Related Socio
economic, Land Use, and Transportation Condi
tions and Trends in the Milwaukee Area; SEWRPC 
Technical Report No. 24, State-of-the-Art of Pri
mary Transit System Technology; and SEWRPC 
Technical Report No. 25, Alternative Futures for 
Southeastern Wisconsin, is intended to document 
the procedures used in and data developed under, 
the alternative plans designed, tested, and evaluated 
under, and the decisions reached in the first phase 
of the primary transit system alternatives analysis 
for the Milwaukee area. The entire process is sum
marized, and the salient findings and recommen
dations set forth, in SEWRPC Planning Report 
No. 33, A Primary Transit System Plan for the 
Milwaukee Area, which serves as the principal 
product of the first phase of the alternatives 
analysis. Chapter VI of that report sets forth, in 
summary form, the findings of the primary transit 
plan design, test, and evaluation process and the 
recommended primary transit plan presented in 
greater detail in this technical report. 
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Chapter II 

METHODOLOGY FOR DESIGN, TEST, AND EVALUATION OF 
ALTERNATIVE PRIMARY TRANSIT SYSTEM PLANS 

INTRODUCTION 

The synthesis, or design, of a primary transit 
system for the Milwaukee area is the basic purpose 
of the Milwaukee area primary transit system alter
natives analysis. It is also one of the most difficult 
as well as critical steps in the study. The sheer size 
of the system being planned, together with the 
complex pattern of interaction among the com
ponents of the system, between the primary transit 
system and the rest of the transit and transporta
tion systems of the area, and between those trans
portation systems and the land use pattern, makes 
the design task a particularly difficult one. The 
need to design the plan to serve probable future, as 
well as existing, conditions in the Milwaukee area, 
conditions which may be significantly different 
from those which presently exist and influence 
primary transit needs-conditions relating to the 
size, characteristics, and spatial distribution of 
population and economic activity in the planning 
area, and to energy price and availability-further 
complicates this task. Finally, plan synthesis is 
as difficult as it is critical because it ultimately 
requires compromise among conflicting land use 
and transportation system development objectives. 

To arrive at the best plan design, alternative pri
mary transit system plans, initially representing the 
widest range of primary transit technology and 
network alternatives, were successively examined 
under the study, with each new iteration of plans 
providing a refinement of the previous iteration, 
based upon an evaluation of the plans with respect 
to attainment of the primary transit system devel
opment objectives adopted in the study. 

The evaluation of alternative primary transit 
system plans necessarily involved the quantitative 
test of the alternative plans, and the preparation of 
estimates of the amount of travel each proposed 
primary transit system and the other elements of 
the total transportation system must carry. With
out such quantitative estimates, the degree to 
which the plans meet certain objectives cannot 
be ascertained. Primary transit facilities and ser
vices affect traffic on the remainder of the trans
portation system, diverting persons and vehicles to 
or from other facilities and services. No primary 

transit system alternative plan can be soundly 
designed without knowing the probable extent of 
utilization of the proposed facilities and services, 
and the effects of this utilization on the remainder 
of the transportation system. In addition, it must 
be recognized that travel patterns in the Milwaukee 
area will change as existing land uses change and as 
new land uses are added to the regional complex. 
It is therefore essential that alternative primary 
transit plans be quantitatively tested. Such testing 
involves estimating future levels of travel demand 
for the alternative future land use patterns, and 
estimating the distribution of that future demand 
over the proposed primary transit facilities and 
services, and the transportation system as a whole. 
In this respect, the quantitative testing of alterna
tive transit system plans provides the basis for the 
assessment of the engineering feasibility of alter
native plans and of the degree to which each of 
the alternative plans meets the system develop
ment objectives. 

This chapter identifies and describes the process 
of alternative primary transit system plan design, 
quantitative test, and evaluation that was used to 
arrive at a final recommended primary transit 
system plan under the Milwaukee area primary 
transit system alternatives analysis. 

PRIMARY TRANSIT SYSTEM PLAN DESIGN, 
TEST, AND EVALUATION PROCESS 

Under the alternative futures planning approach 
used in the alternatives analysis, four best primary 
transit system plans were developed, one for each 
of the four alternative futures postulated under the 
study (see Figure 2). The purpose of this approach 
was to permit the evaluation of the performance of 
alternative primary transit systems under a range 
of possible future conditions. In this way, primary 
transit system alternatives that may be expected to 
perform well under a wide range of future condi
tions could be identified and differentiated from 
those that may be expected to perform well only 
under a few or a single set of future conditions. 

The final recommended primary transit system 
plan compiled from the alternatives was to consist 
of two tiers, a "lower tier" and an "upper tier." 
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Figure 2 
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Source: SEWRPC. 

The lower tier was to consist of those elements of 
the alternative primary transit system plans that 
the test and evaluation indicated would perform 
well under all or most alternative futures, and 
whose incorporation into the existing transporta
tion system should therefore be sound in any case. 
The upper tier was to consist of those elements 
that the test and evaluation found would perform 
well only under some futures, or a single future. 
Recommendations placed in the lower tier are pro
posed for immediate implementation, while imple
mentation of the recommendations placed in the 
upper tier proposed to be postponed until their 
need is better established over time. In this way, 
the recommended plan is intended to be a "robust" 
plan that will remain viable under greatly varying 
future conditions. 

The design and test of alternative primary transit 
system plans for each of the primary transit tech
nologies considered in this study was initiated 
under the most transit-oriented alternative future, 
or that future which may be expected to be accom
panied by the greatest levels of primary and total 
transit use. This future envisions a combination of 
motor fuel cost and availability and levels and dis
tribution of population and economic activity that 
will provide the most favorable environment for 
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transit use compared with the other alternative 
futures. Because primary transit system alternatives 
determined to be infeasible under this most transit
oriented future may also be expected to be infea
sible under other futures with conditions less 
conducive to transit use, these alternatives can be 
rejected without repeated testing and evaluation 
under other futures. 

Primary transit system alternative plans were next 
tested under the alternative future least amenable 
to transit use. This future envisions a combination 
of motor fuel cost and availability and levels and 
distribution of population and economic activity 
that will provide the least favorable environment 
for transit use compared with the other alternative 
futures. The testing of transit alternative plans 
under those alternative futures that are the least 
oriented and the most oriented to transit use 
served to identify those options which have poten
tial under the widest range of future conditions. 

Following the design and test of alternative pri
mary transit system plans under these two extremes 
of the range of future conditions in the Milwaukee 
area, the design and test of alternative transit 
system plans proceeded under the two remaining 
futures. These futures envision combinations of 



motor fuel cost and availability and levels and dis
tributions of population and economic activity 
which may be expected to result in intermediate 
levels of transit use. 

Figure 3 outlines the process used to develop the 
best primary transit system plan for each alter
native future. As described above, the process 
involved the design, test, and evaluation of alter
native primary transit system plans under each 
future. The process was divided into a number of 
steps intended to efficiently narrow down the 
number of technology and network alternatives 
to the most promising ones, rejecting unreason
able alternatives early in the process. Thus, under 
the process only the most promising alternatives 
received comprehensive evaluation and refinement. 

The first step in the plan design process conducted 
for each primary transit technology under each 
alternative future was the design of "maximum 
extent" primary transit system networks which 
encompass all logical corridors for primary transit 
service in the Milwaukee area. As set forth in the 
prospectus for the study, and as substantiated by 
the inventories of the state-of-the-art of primary 
transit technology 1 and of available rights-of-way 
for primary transit facility development 2 con
ducted under the study, seven primary transit tech
nologies were considered for the Milwaukee area. 
These primary transit technologies consisted of 
a minimum baseline, or "do-nothing," alternative 
of motor bus operation in mixed traffic on free
ways; a transportation systems management alter
native of motor bus operation in mixed traffic on 
operationally controlled freeways, as recommended 
under the Commission's adopted long-range trans
portation system plan; motor bus operation on 
reserved freeway lanes; motor bus operation on 
busways; commuter rail transit; light rail transit; 
and heavy rail rapid transit. 

1 See SEWRPC Technical Report No. 24, State-of
the-Art of Primary Transit System Technology. 

2 See Chapter VII of SEWRPC Technical Report 
No. 23, Transit-Related Socioeconomic, Land Use, 
and Transportation Conditions and Trends in the 
Milwaukee Area. 

Figure 3 
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Two of the three motor bus on freeway operation 
alternatives-motor bus operation on freeways in 
mixed traffic without operational control of the 
freeway system and motor bus operation on free
ways on reserved lanes-were dismissed early in the 
study. Bus operation on freeways in mixed traffic 
without operational control was eliminated from 
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further consideration in part because a freeway 
operational control system was already partially in 
place in the Milwaukee area and was achieving suf
ficient operational control on the Milwaukee area 
freeway system to increase operating speeds and 
improve traffic flow on its most congested seg
ments. To plan further for the operation of buses 
in mixed traffic without operational control would 
have required an assumption that the existing free
way operational control system would be dis
mantled, and that the programmed installation of 
additional freeway ramp meters and the intercon
nection and central operational control of these 
ramp meters would not occur. Dismissal of the bus 
operation-on-freeway in mixed traffic without 
operational control alternative was also based in 
part on the fact that one of the purposes of con
sidering bus-on-freeway operation alternatives in 
the study was to use such alternatives as a basis 
for the comparative evaluation of more capital
intensive exclusive guideway alternatives. Bus 
operation over operationally controlled freeways 
would present a more attractive low-capital invest
ment alternative than bus operation on potentially 
congested freeways in mixed traffic. Such a com
parative evaluation was required by the federal 
Urban Mass Transportation Administration in 
order to clearly identify the incremental benefits 
which can be derived from major capital invest
ment in transit guideways. 

These same basic reasons applied to the elimination 
from further consideration under this study of bus 
operation over reserved freeway lanes. Specifically, 
bus operation over operationally controlled free
ways could provide the benefits of reserved lane 
freeway systems-preferential treatment and higher 
operating speeds for buses at relatively low cost; 
and a system for the operational control of area 
freeways was already partially in place in the 
Milwaukee area and achieving some degree of 
operational control. Furthermore, there were addi
tional benefits attendant to the bus operation-on
operationally controlled freeway alternative. First, 
preferential treatment and higher freeway speeds 
for buses could be achieved with operational con
trol without restricting freeway capacity for auto
mobile travel to the same extent as would a reserved 
lane freeway system, and therefore without engen
dering as much diversion of automobile traffic 
from the freeway. Second, under the operational 
control alternative, the restriction on freeway traf
fic would occur in the same direction in which the 
improved bus service was provided. This would not 
be true where reserved freeway lanes are provided 
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as contraflow lanes, and where, consequently, the 
automobile traffic restricted by the implementa
tion of a reserved lane cannot be diverted to the 
bus service. Third, and perhaps even more impor
tantly, reserved bus lanes could not be practically 
provided at a reasonable cost over the entire area 
freeway system, while freeway operational control 
could, and, in fact, would work best when applied 
systemwide. Reserved lanes cannot be practically 
provided systemwide in the Milwaukee area because 
of the location of the freeway-to-freeway inter
change ramps and left-hand entrance and exit 
ramps on the freeway system. Developing freeway 
reserved lanes at these locations would entail sig
nificant construction costs. Fourth, operational 
control has a distinct safety advantage over contra
flow reserved lanes in that it would not require 
buses to operate at high speeds with no physical 
separation between freeway traffic traveling in an 
opposite direction, as do contraflow reserved lanes. 

The second step of the plan design process under 
each alternative future consisted of the refine
ment of the maximum extent corridor networks 
for each primary transit technology. Under this 
refinement, specific facility alignments in each 
primary transit corridor were investigated and the 
most cost-effective alignment identified. This step 
facilitated the preparation of capital costs atten
dant to each alternative system plan and provided 
the information needed to simulate accurately the 
operating characteristics of the alternative systems. 

The third step in the plan design process was the 
preparation of maximum extent system plans for 
each primary transit technology under each alterna
tive future by judicious combination of the selected 
alignments of each technology into a system plan. 
The fourth step in the plan design process was the 
quantitative test and evaluation of the extent to 
which the maximum system plan for each tech
nology could be expected to meet the adopted 
primary transit system development objectives, 
principles, and standards under each of the alterna
tive futures. Also part of this fourth step in the 
plan design process was the design, test, and evalua
tion, to the extent required, of further refined 
alternative primary transit system plans which 
truncated, or "cut back," the maximum extent 
system plans for each of the primary transit tech
nologies. In order that the evaluation of these 
truncated plans could be more readily compared, 
motor bus-on-freeway primary transit routes were 
added to the truncated plans for each primary 
transit technology in those corridors where pri-



mary transit service by that technology was not 
provided, but was provided under the bus-on
freeway truncated plan. 

The fifth and last step in the plan design process 
was the selection of a composite "best" primary 
transit system plan for each alternative future. As 
indicated in Figure 2, these "best" primary transit 
plans for the alternative futures constituted the 
basis for the synthesis of a recommended primary 
transit system plan for the Milwaukee area. The 
remainder of this chapter discusses in further detail 
each of the five steps in the process used in the 
design, test, and evaluation of alternative primary 
transit system plans under each alternative future. 

Design of Maximum Networks 
As already noted, the first step in the system plan 
design process was the synthesis for each alterna
tive future of maximum extent networks for each 
primary transit technology. These networks were 
to serve all identified major corridors of demand 
for primary transit service in the Milwaukee area. 
Three maximum extent networks were initially 
synthesized: one for bus-on-freeway, one for 
commuter rail, and one for the fixed guideway 
alternatives of light rail rapid transit, heavy rail 
rapid transit, and busway. Only three maximum 
extent networks were synthesized because the 
bus-on-freeway primary transit network alterna
tives were necessarily limited in extent to existing 
and planned freeways, and the commuter rail net
works were similarly necessarily limited to existing 
mainline railways. These maximum extent net
works were initially identified in terms of general 
corridors, or sectors, within which primary transit 
service appeared to warrant consideration in the 
Milwaukee area. The remaining steps of the process 
to arrive at a best primary transit system plan for 
each alternative future involved successive refine
ment of these maximum extent networks, includ
ing the selection of specific alignments for the 
various primary transit modes within each corridor 
and the truncation, or "cutting back," of certain 
primary transit corridors if necessary to arrive at 
the best primary transit plan for each primary 
transit technology. This first step of the primary 
transit plan development process was particularly 
important because it established the maximum 
limits of primary transit development to be con
sidered in the Milwaukee area for each transit tech
nology under each alternative future. 

The network, or spatial configuration, of the pri
mary transit system plans has a significant impact 
on the costs and effectiveness of primary transit 

service, of the total transit system, and of the total 
transportation system. Primary transit service is 
intended to provide a high-speed and high-capacity 
alternative to other transit and to highway facilities 
in heavily traveled corridors. To accomplish this 
purpose, either an exclusive right-of-way is required 
in the corridor over which rapid transit service can 
be provided, or a freeway facility is required over 
which modified rapid transit service can be pro
vided. As a practical matter, then, primary transit 
service cannot be ubiquitous in a planning area. 
Only those corridors characterized by high travel 
demands and/or by an availability of facilities or 
rights-of-way adaptable to the provision of primary 
transit service within reasonable costs and mini
mum disruption can be served by primary transit. 
These two factors-travel demand and right-of-way 
availability-therefore had to be explicitly consid
ered in the design of maximum extent networks 
for each primary transit mode under each of the 
four alternative futures. It should be recognized, 
in this respect, that to a considerable extent, the 
design of primary transit networks to provide ser
vice in major travel corridors and over available 
rights-of-way is based on meeting the adopted pri
mary transit system development objectives relat
ing to economic efficiency, environmental quality, 
the provision of quick and convenient travel, and 
the minimization of urban disruption. 

Major Travel Demands: A major consideration in 
the identification of any maximum extent primary 
transit network is the travel demand to be served. 
Only corridors of major travel demand will pro
vide the level of ridership, and therefore direct 
benefits, necessary to justify the high costs of 
primary transit construction and operation. Heavily 
traveled corridors have a greater total market of 
travel from which primary transit can draw for 
its utilization, and certain characteristics of such 
corridors-principally arterial street and parking 
congestion-make them particularly attractive as 
potential locations for high-speed primary transit 
facilities. And importantly, greater reliance on 
transit for travel in densely traveled corridors can 
bring about significant secondary desirable impacts 
on arterial highway traffic congestion, motor fuel 
consumption, and air pollutant emissions, which 
add to the benefits of primary transit construc
tion and operation. Moreover, primary transit may 
be the only feasible alternative in such corridors 
for the provision of reliable and adequate public 
transit service. 

Corridors of major travel demand were identified 
through analysis of the location of existing and 
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proposed major land use activity centers, or travel 
generators; through analysis of the concentration 
of existing and probable future travel desire lines; 
through analysis of the concentration of existing 
and probable future travel on the existing arterial 
street and highway and public transit systems; and 
through analysis of existing public transit routes of 
heavy ridership in the Milwaukee area. This iden
tification of corridors of major travel demand was 
accomplished irrespective of primary transit mode. 

An important consideration in the design of the 
maximum extent networks was the location of 
existing and proposed major land use activity 
centers in the Milwaukee area, including major 
retail and service centers; major industrial centers; 
major medical centers; major park and outdoor 
recreation areas; technical and vocational schools, 
colleges, and universities; intercity transportation 
terminals; and high-density residential areas. These 
centers and areas represent major concentrations 
of trip origins and destinations in the Milwaukee 
area. The provision of primary transit service to 
and between these major land use centers and 
areas may be expected to improve the transpor
tation system of the Milwaukee area by alleviating 
peak loadings of travel on highway facilities serving 
these major travel concentrations, and could reduce 
the demand for land for automobile parking at 
these major centers. 

Another important consideration in the design 
of the maximum extent networks was the exist
ing and probable future concentration of travel 
desire lines in the Milwaukee area. A travel desire 
line is a straight line linking a trip origin to a trip 
destination, irrespective of existing or planned 
transportation facilities. Analysis of travel by desire 
lines provides a means for identifying the most 
efficient way in which travel demand can be 
served-namely, by directly linking origins to des
tinations. Major corridors of such travel desire lines 
in the Milwaukee area were identified by the use 
of "spider network analyses," in which all plan
ninganalysis areas within the Milwaukee area, 
irrespective of existing or planned transportation 
facilities, were directly connected, and existing and 
probable future travel demand over those connec
tions analyzed. Those corridors lying along spider 
network links which carried the heaviest volumes 
of existing and probable future travel demand pro
vided a focus of attention in the design of the 
maximum extent primary transit networks. 

Yet another important consideration in the design 
of the maximum extent primary transit system 
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networks was the future passenger volumes which 
may be expected on the Milwaukee area transpor
tation system in the absence of any primary transit 
system improvement or expansion. Those parts of 
the area transportation system carrying the highest 
volumes of traffic-in particular, those parts of the 
arterial street system carrying high traffic volumes 
and experiencing traffic congestion-were used to 
help define corridors of heavy travel demand with 
potential for primary transit application. Corridors 
of future heavy travel demand identified in this 
manner, however, reflect the constraints of the 
location and capacity of the existing Milwaukee 
area transportation system. 

Another important consideration in the design of 
the maximum extent primary transit networks was 
the existing public transit routes with heavy rider
ship in the Milwaukee area. Consideration was thus 
given to the need to provide improved service along 
the currently most heavily traveled public transit 
routes in the Milwaukee area, particularly focusing 
on those routes whose efficiency of movement 
would substantially benefit from upgrading to pri
mary transit service. 

Availability of Rights-of-Way: The other major 
consideration in the design of the maximum extent 
primary transit system networks was the availability 
of potentially suitable rights-of-way for primary 
transit. The potential for the development of pri
mary transit service in the Milwaukee area may be 
expected to be influenced by the extent to which 
alignments are available for primary transit devel
opment at a minimum of cost and disruption. 

The potential availability of a number of rights-of
way for light rail, heavy rail, and motor bus-on
busway fixed guideway location, including active 
and abandoned railway rights-of-way, existing and 
cleared freeway rights-of-way, existing electric 
power transmission line rights-of-way, and aban
doned electric interurban railway rights-of-way, as 
shown on Map 1, was investigated. Appropriately 
designed fixed guideway transit facilities can be 
developed over some of these rights-of-way at 
a minimum of cost and community disruption. The 
findings of this investigation are documented in 
Chapter VII of SEWRPC Technical Report No. 23, 
Transit-Related Socioeconomic, Land Use, and 
Transportation Conditions and Trends in the Mil
waukee Area. Map 1 also indicates the potential 
location for future bus-on-freeway primary transit 
service in the Milwaukee area-specifically, existing 
freeways and freeways proposed to be constructed 
under the lower tier of the adopted long-range 
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regional transportation system plan. Potential 
rights-of-way for commuter rail primary transit are 
also shown on Map 1. 

A potential for locating light rail and busway facili
ties on existing arterial street rights-of-way also 
exists. While such locations would not allow the 
provision of totally exclusive guideway primary 
transit service, with sufficient preferential treat
ment provided to the primary service, such loca
tions should permit the operation of a light rail 
system or a bus system that provides a level of 
service somewhere between true primary, or rapid 
transit, and true secondary, or express transit, ser
vice over reserved street lanes. Such alignments, as 
shown on Map 2, include, but are not limited to, 
possible transit malls, particularly in the Milwaukee 
central business district, and the wider medians of 
arterial streets in the Milwaukee area. 

Refinement of Maximum Networks 
The second step of the plan design process con
sisted of the refinement of the initially delineated 
maximum extent primary transit networks for 
each primary transit technology under each alter
native future. The refinement of each maximum 
extent primary transit network involved the selec
tion of a specific alignment within each corridor 
for each type of guideway. The need for evaluation 
of alternative alignments, and selection of a pre
ferred alignment, within the identified maximum 
extent network of primary transit corridors was 
only necessary for the primary transit technologies 
which required construction of fixed guideways. 
For these technologies of heavy rail, light rail, and 
motor bus on busway, several alternative align
ments were investigated in each corridor. For the 
bus-on-freeway and commuter rail technologies, 
which use existing facilities for operation, this step 
was unnecessary, as alternative alignment options 
were not present, and the required alignments 
within each corridor could be readily identified. 

Four factors, discussed at some length later in this 
section, were considered in the selection of a pre
ferred alignment for each type of guideway alter
native: construction cost; attendant community 
disruption; travel time advantage offered; and 
market potential, or the number of residents and 
jobs served. 

It should be noted here that the selection of align
ments within a corridor of each type of primary 
transit guideway can, at this stage in the planning 
process, be only preliminary. As indicated in Chap-
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ter I of SEWRPC Planning Report No. 33, A Pri
mary Transit System Plan for the MilwaukeeArea, 
more detailed engineering investigations of each 
alternative alignment must be undertaken in the 
second phase of the study. The preliminary selec
tion of an alignment in the first phase of the study, 
is, however, a necessary step to allow the assess
ment at an adequate level of detail of the extent 
to which network plans meet the primary transit 
system development objectives adopted under 
the stUdy. 

The process of alignment evaluation and selection 
was based upon a limited number of key standards 
selected from those adopted under the study. These 
key standards were chosen to permit adequate 
identification of the major costs and benefits of 
the primary transit alternatives, while permitting 
the efficient screening of a large number of pri
mary transit alternatives. The key factors assessed 
included the capital cost; travel time; community 
disruption; and the potential market expressed in 
terms of the number of residents and jobs in the 
service area. 

Cost of Primary Transit: An important consid
eration in the selection of the preferred facility 
alignments within each corridor was the capital 
cost. Inordinate capital costs made some alter
natives infeasible, or decidedly inferior to others. 
The capital, or guideway construction, costs were 
initially assumed to be the only element costs 
which would differ significantly between alterna
tive alignments within each corridor. The guideway 
construction costs assessed included the costs of 
constructing new facilities, or reconstructing or 
extending existing facilities, and of providing neces
sary traffic control and signaling systems and elec
trification facilities. 

Estimates of the initial capital costs of constructing 
the alternative alignments were developed by 
applying average unit prices to each alternative 
alignment. The unit costs used are set forth in 
SEWRPC Technical Report No. 24, State-of-the-Art 
of Primary Transit System Technology. Informa
tion on the cost of upgrading existing rail facilities 
to conditions suitable for safe and efficient com
muter rail operation is provided in Chapter VII of 
SEWRPC Technical Report No. 23, Transit-Related 
Socioeconomic, Land Use, and Transportation Con
ditions and Trends in the Milwaukee Area. 

Travel Time: Another consideration in the selec
tion of the preferred facility alignments within 
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each corridor was an assessment of the increased 
accessibility and reduced travel times that the 
alternatives could be expected to provide to poten
tial users. In order to provide improvement over 
the existing transit system, as well as to attract 
a larger number of transit riders and provide some 
secondary systemwide benefits, new primary transit 
facilities must offer a significant travel time advan
tage over existing secondary and tertiary transit 
services. In the selection of the preferred align
ments for each of the primary transit alternatives, 
the travel times to the Milwaukee central business 
district and to certain other selected major travel 
generators attendant to each alternative alignment 
were compared. 

Market Potential: Another consideration in the 
selection of the preferred facility alignments within 
each corridor was the size of the potential market 
along the alignment. Indicators of the potential 
market used were the size of the resident popula
tion and the number of jobs within a one-half-mile 
walking distance, a three-mile driving distance, or 
a 15-minute feeder bus travel time of the align
ments, and the major travel generators that the 
alignments would serve. 

Although it would have been desirable to forecast 
ridership for each primary transit alignment alter
native in this sketch planning evaluation, such 
forecasting was precluded by the number of the 
alternative alignments examined at this stage. The 
assessment of the market potential was believed to 
be an adequate surrogate for full-scale simulation 
modeling at this stage of the planning process, pro
viding a means of quickly identifying infeasible 
and inferior primary transit facility alignments 
based on an assessment of potential ridership, cost, 
disruption, and travel time advantage. 

Community Disruption: Another consideration in 
the selection of the preferred facility alignments 
within each corridor was the potential disruption 
of existing neighborhood and community develop
ment entailed. Displacement of homes, businesses, 
and industries was considered to be a critical factor 
in determining the feasibility of alternative primary 
transit facility alignments. 

Formulation of Maximum Extent System Plans 
The third step in the synthesis of a primary transit 
system plan under each alternative future was the 
preparation of system plans of maximum extent 
for each primary transit technology under each 
alternative future. The first step in this synthesis of 
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system plans involved the review and modification, 
as necessary, of the selected preferred alignments 
in combination for each fixed guideway primary 
transit technology. This was done to minimize 
any duplication in those selected alignments. The 
second step in this synthesis was the selection of 
facility locations and services for each transit tech
nology, including the identification of routes, sta
tions, and storage and maintenance facilities. 

Test and Evaluation of 
Maximum Extent System Plans 
The fourth step in the primary transit system plan 
synthesis process was the test and evaluation of 
the maximum extent system plans for each pri
mary transit technology alternative: light rail 
transit, heavy rail rapid transit, commuter rail, 
motor bus on busway, and motor bus on con
trolled freeway in mixed traffic. This test and 
evaluation of the maximum extent alternative 
system plans for each mode under each alterna
tive future provided the basis for the truncation 
of the maximum extent system plans into five 
"best" pure mode system plans for each alternative 
future-a bus on operationally controlled freeway 
plan, a commuter rail plan, a bus on busway plan, 
a light rail transit plan, and a heavy rail rapid 
transit plan. So that the evaluation of these trun
cated plans would be comparable in terms of the 
extent of service provided, bus-on-freeway routes 
were added to each truncated plan for each tech
nology in each corridor where the truncated plan 
did not provide service, but the truncated bus-on
freeway plan did. These five truncated composite 
plans developed for each alternative future were 
subsequently tested, evaluated, and compared, and 
a best plan was selected for each alternative future. 
Subsequently, a recommended primary transit 
system plan of two tiers for the Milwaukee area 
was developed from the four best composite plans. 

In order to facilitate consideration of all the fac
tors that are important in plan evaluation and to 
facilitate the necessary participation by responsible 
public officials and concerned citizens in the plan 
evaluation process, it was necessary to quantita
tively test each plan, evaluating each against the 
other alternative plans and the agreed-upon pri
mary transit system development objectives and 
supporting standards. The following discussion is 
intended to set forth the process used to quantita
tively test the alternative primary transit system 
plans synthesized under the Milwaukee area pri
mary transit system alternatives analysis. 



Alternative Primary Transit Plan Evaluation: The 
purpose of alternative primary transit system plan 
evaluation is to determine how well each alternative 
primary transit system plan achieves the primary 
transit system development objectives adopted 
under the study and, in so doing, identify the best 
plan to be recommended for implementation under 
the study ~ The alternative primary transit system 
plans synthesized under the study were evaluated 
by comparing the ability of each alternative plan 
to meet key standards supporting selected system 
development objectives formulated under the 
study, and to satisfy the overriding considerations 
formulated under the study. This comparative 
assessment of alternative plans was made using 
supporting tables, figures, and maps. The plans 
were evaluated on an areawide basis as well as on 
a corridor basis, as necessary. In addition, a sum
mary table, or matrix, of the evaluative informa
tion was prepared summarizing the degree to which 
each alternative plan meets each of the selected 
standards and related objectives. 

The above-described methodology provided a com
prehensive basis for the test and evaluation of 
each alternative plan considered. However, if both 
the evaluative information prepared under this 
approach and the summary table were found to 
be too large and cumbersome for practical use, 
three methods were to be used for reducing to 
a more manageable size the information developed 
concerning the satisfaction of objectives and stan
dards by alternative plans. These methods were 
to be pursued successively, with each additional 
method being used only as necessary to arrive at 
a recommended plan. The first method was to 
simply reduce the size of the summary table by 
eliminating those standards which showed no sig
nificant difference in the degree of attainment by 
alternative plans, and by eliminating those alter
native plans which under all standards were less 
desirable than other alternative plans. The reduced 
summary table was to be supported by an analysis 
of the key advantages and disadvantages of the 
remaining standards among the remaining alterna
tive plans. The remaining alternatives were to be 
arranged in order of increasing cost, and the gains 
and losses that would result from the implementa
tion of the increasingly more costly alternatives 
identified. This was the only method which was 

3 See Chapter II of SEWRPC Planning Report 
No. 33, A Primary Transit System Plan for the 
Milwaukee Area. 

found necessary in the study for the reduction of 
evaluation data to a more manageable size. 

The second method which was to be applied if 
necessary was a graphical approach, involving 
a comparison of the rankings of each alternative 
plan under each adopted standard. Under this 
approach, the study advisory committee was to 
rank each alternative plan against all other plans 
for its achievement of each standard. A figure was 
to be prepared with each standard listed along its 
top and showing each plan as a colored line con
necting its ranking under each standard. 

A third evaluation method, the rank-based expected 
value method, was also to be applied if necessary. 
This method, an adaptation of a method used in 
corporate and military decision-making, seeks to 
assign a numeric value to each alternative plan. 
This method simplifies the plan evaluation problem 
to one of rank ordering each alternative plan under 
each of the stated development objectives and then 
rank ordering the importance of each objective. It 
also involves explicit consideration of the uncer
tainty of plan implementation in the selection of 
the best plan. Specifically, the study advisory com
mittee was to develop an ordering of plans by 
multiplying the rank-order value it would assign 
each plan under each development objective by the 
rank-order value it would assign to each primary 
transit system development objective, summing 
these products, and multiplying the result by the 
implementation probability of each plan. 

QUANTITATIVE TESTING PROCEDURES 
IN PRIMARY TRANSIT PLAN EVALUATION 

As already noted, comprehensive evaluation of 
alternative primary transit system plans involves 
the quantitative test of those plans. This requires 
the preparation of forecasts of travel on the pri
mary transit system, on the total transit system, 
and on the total transportation system. Such quan
titative testing of alternative primary transit system 
plans, accomplished through simulation of area 
travel and traffic, is essential to the design of an 
integrated primary transit and transportation 
system, a system in which the capacity and opera
tion of the component parts are carefully related 
to one another and to existing and probable future 
travel demands. No primary transit facility or ser
vice can be soundly planned, designed, or imple
mented without the understanding of the transit 
systems obtained through travel simulation model
ing of the distribution of existing and probable 
future travel patterns, not only over the proposed 
primary transit facilities and services but over the 
remainder of the transportation system as well. 
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The simulation of travel and traffic is based on the 
premise that the magnitude and pattern of travel 
together is a stable function of the characteristics 
of the land use pattern and of the transportation 
system, with the term land use here referring to 
certain demographic, economic, and land use char
acteristics. In travel simulation modeling, those 
aspects of land use development and of the regional 
transportation system which affect the magnitude 
and pattern of travel demand are identified, quan
tified, and correlated with such travel through the 
analysis of detailed travel origin-and-destination 
survey data and land use and transportation system 
survey data. It has been demonstrated that the rela
tionships between land use and the transportation 
system and travel so established remain reasonably 
stable over time, thus enabling the forecast of future 
travel patterns based upon a future land use pattern. 

Given the necessary land use and transportation 
system data, the complete sequence of travel simu
lation occurs in four steps: 
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1. Trip generation, in which the total number 
of person trips generated in each subarea of 
the planning area for the time period under 
analysis is determined using relationships 
found to exist between land use and travel 
by analyses of the planning inventory data. 
The output from this step is the total number 
of person trip ends-that is, trips entering 
and leaving each subarea of the study area. 

2. Trip distribution, in which the person trips 
generated in each subarea are linked with 
ends from other subareas, thereby defining 
the universe of person trips by point of 
origin and point of destination. The output 
from this step is the number of person trips 
made between each subarea pair. 

3. Modal split, in which the number of person 
trips between each subarea pair is divided 
among the travel modes, primarily mass 
transit and automobile, the term automobile 
being defined to include vans in personal 
use. The automobile person trips are further 
converted to vehicle trips based upon auto
mobile occupancy. The output of this step 
is the number of person trips made between 
each subarea pair by mass transit and the 
number of vehicle trips made between each 
subarea pair by automobile, including car
pools and vanpools. 

4. Traffic assignment, in which the intersubarea 
transit trips are assigned to the existing or 
proposed transit system network, and the 
intersubarea vehicle trips are assigned to 
the existing or proposed highway facility 
network. The output of this step is the 
number of people utilizing each route of the 
existing or proposed mass transit system and 
the number of vehicles utilizing each seg
ment of the existing or proposed arterial 
street and highway system. 

The end result of the four-step travel simulation 
process is a complete description of the use of an 
existing or proposed transportation system, high
way, and transit system. Although the four steps 
set forth above provide a general description of the 
travel simulation modeling process, some variations 
are necessary and desirable for the various types of 
trips to be simulated. Thus, the simulation of travel 
demand is a complex procedure requiring applica
tion of a variety of mathematical and statistical 
techniques and consideration of all components of 
travel in an urban region. 

A battery of travel simulation models was first used 
and developed on a regional scale in southeastern 
Wisconsin during the initial land use-transportation 
study conducted by the Commission in 1963. The 
development of the Commission's original design 
year 1990 regional transportation system plan was 
in part based upon quantitative analyses of the 
performance of alternative highway and transit 
systems permitted by the battery of travel simu
lation models developed to forecast average week
day travel for that study. 

Between the completion of that initial regional 
land use-transportation planning effort in 1966 and 
the initiation of the major plan reevaluation 
effort in 1972, the emphasis on, and consequent 
need for, quantitative analysis of the performance 
of alternative transportation systems had increased, 
and significant advances in the state-of-the-art of 
travel simulation modeling had occurred. As a con
sequence, the Commission found it desirable to 
review and, as needed, refine the initial battery of 
traffic simulation models for use in the regional 
transportation plan reevaluation effort of 1972. 

The first step in this review process consisted of an 
analysis of the adequacy of each individual model 
used in the initial study. The effectiveness of this 
analysis was greatly enhanced by the fact that 



major travel inventories were available for two 
points in time-1963 and 1972-thus permitting 
examination of the temporal stability of the traffic 
simulation models. The Commission's original travel 
simulation models, calibrated using 1963 home 
interview survey data, were shown through this 
testing, which used as input socioeconomic and 
land use survey data gathered in 1972, to accurately 
estimate travel in southeastern Wisconsin in 1972. 
This successful testing of the initial study proce
dures, a testing much more difficult than that 
typically used in transportation planning, should 
be regarded as an important validation of the 
accuracy of those procedures. However, although 
the adequacy of the initial study procedures was 
proven through this analysis, an investigation of 
newer modeling strategies was conducted and some 
of these strategies were incorporated into the travel 
simulation process for use in the plan reevaluation. 
A complete description of the initial study pro
cedures can be found in SEWRPC Planning Report 
No.7, The Regional Land Use-Transportation 
Study, Volume Two, Forecasts and Alternative 
'PiiiiiS:""1990. A complete description of the analysis 
of the temporal stability of the initial study proce
dures and of the revised battery of travel simula
tion models used for the land use-transportation 
plan reevaluation effort is given in SEWRPC Plan
ning Report No. 25, A Regional Land Use Plan and 
a Regional Transportation Plan for Southeastern 
Wisconsin: 2000, Volume Two, Alternative and 
Recommended Plans. 

The travel simulation modeling to be conducted 
for the primary transit alternatives analysis will 
utilize the battery of travel simulation models devel
oped under the regional land use-transportation 
plan reevaluation efforts completed in mid-1978. 
A review of advances in the state-of-the-art of travel 
simulation modeling since that time has indicated 
little practical refinement that should be incor
porated into the travel simulation process. 

CLASSIFICATION OF TRAVEL 

An important consideration in the Commission's 
existing battery of travel simulation models is the 
classification of the different components of travel 
within the Region. Such classification of trips is 
necessary because different types of trips exhibit 
different characteristics and, as a consequence, 
require different simulation techniques. In addi
tion, some of these types of trips represent very 
small proportions of total travel in an urban region: 
the classification of trips and the determination of 
the relative proportion of total travel they repre
sent allow travel simulation modeling resources to 
be focused on those types of trips which represent 
the greater proportions of travel. 

The first major distinction which can be drawn is 
between internal and external travel, as shown in 
Table 1. Internal trips are defined as those trips 
which have both ends within the Southeastern 
Wisconsin Region. External trips are defined as 
those trips which have one or both ends outside 
the Region. Travel internal to the Region accounted 
for over 96 percent of the vehicle trips and 97 per
cent of the person trips observed on an average 
weekday in 1972, and during peak travel periods 
accounted for even larger portions of total vehicle 
trips and person trips in the Region. Therefore, the 
primary emphasis in the Commission's simulation 
of average weekday travel has been, and the 
emphasis of modeling procedures in the Milwaukee 
area primary transit system alternatives analysis 
will be, on internal trips. 

Among internal trips, further important distinc
tions can be made based upon mode of travel. The 
major transportation modes in southeastern Wis
consin include automobile, public transit, school 
bus, truck, and taxicab. In 1972 internal automo
bile travel accounted for nearly 86 percent of all 
internal person trips made in the Region on an 
average weekday; internal public transit accounted 
for an additional 4 percent; and internal school bus 
travel for an additional 3 percent. Heavy truck, 
light truck, and taxicab internal trips accounted for 
approximately 7 percent of all internal person trips 
made in the Region on an average weekday in 1972. 

The trips made by internal public transit and 
automobile, which together accounted for 87 per
cent of total regional average weekday person 
trips, can be further classified by the type of living 
quarters of the persons making the trip-namely, 
households in the Region, group quarters in the 
Region, and households outside the Region. Group 
quarters are defined as dormitories, convents, 
homes for the aged, and similar group residences. 
Together, trips made by residents of group quarters 
and nonresidents accounted for slightly more than 
1 percent of the total person trips made within the 
Region in 1972. 

The primary emphasis of travel simulation model
ing is accordingly focused on internal automobile 
and transit travel by residents of the Region who 
reside in households. These trips represent almost 
86 percent of the total trips made within the 
Region on an average weekday. Importantly, such 
trips can be further classified according to the 
purpose of the trip-specifically, home-based work, 
home-based shopping, home-based other (exclud
ing school), nonhome-based (excluding school), 
and all school trips. Home-based trips are defined 
as those trips having one end located at the resi
dence of the tripmaker. The purpose of the home-
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Table 1 

TRIP CLASSIFICATION AND PLAN REEVALUATION TRAVEL SIMULATION PROCEDURE 

Simulation Procedure 
Trip Classification 

Internal or Medea of Type of Percent of 
Trip Generation 

Trip Modal Traffic 

External Travel Quarters Trip Purpose Total Trips Production Attraction Distribution Split Assignment 

Home-Based Work 21.0 
Home-Based Shopping 13.4 Cross- Multiple 

Nongroup 
Home-Based Other 30.5 ClasSification Regression 

Gravity Model Logit Analysis Highway Using the 

Quartered 
(excluding schoo)) Analysis Analysis Federal Highway 

Automobile, 
Residents Nonhome-Based 15.5 Administration's 

Transit Bus, Multiple Regression Analysis 
(excluding sshool) Urban Transportation 

and School 
Planning Computer 

Bus School 8.3 Programs 
Internal 

Group 

Quartered All 0.5 Average Factor Existing Patterns 
Residents Transit Using the 

All 0.6 
Urban Mass 

Nonresidents N/A Transportation 

Heavy Truck All All 3.7 Administration's 

Light Truck 
Urban Transportation 

All All 4.0 Multiple Regression Analysis Fratar Model Planning System 
and Taxi 

External All All All 2.5 

N/A Not Applicable. 

aNot including the lesser modes of railroad, bicycle, motorcycle, air travel, water travel, and charter bus. 

Source: SEWRPC. 

based trip is determined by the nonhome end of 
the trip, either work, shopping, or other, with 
"other" representing an aggregation of personal 
business, medical-dental, social-eat-meal, and recrea
tion trip purposes, as well as trips made solely to 
transport passengers. Nonhome-based trips are 
defined as those trips having neither end located at 
the place of residence of the tripmaker, and made 
for any purpose except school. Home-based and 
nonhome-based school trips must be considered 
separately because of the arbitrary constraints 
upon travel patterns imposed by school service
area boundaries. Trips to and from all schools
elementary, junior and senior high, and vocational 
and technical schools, and universities-represented 
approximately 8 percent of all person trips observed 
within the Region on an average weekday in 1972. 

TRIP GENERATION 

Basic Concepts 
The first major step in the travel simulation process 
is trip generation, in which the total number of trip 
ends generated within each subarea of the study 
area is determined through the identification and 
quantification of relationships between travel and 
land use. Within trip generation, then, the travel 
data are expressed in terms of trip ends which may 
be conveniently represented as points in space with 
no regard to the direction, length, or duration of 
the trip. By convention, one end of each trip 
is termed the "production" end while the other 
end is termed the "attraction" end. For home
based trips, the production end is always consid
ered to be the home end of the trip while the 
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attraction end is always considered to be the non
home end, irrespective of the actual direction of 
the trip. For nonhome-based trips, the production 
end is defined as the origin of the trip while the 
attraction end is defined as the destination. 

Two sets of trip generation relationships are 
consequently developed. One set is developed for 
the production end of trips generated within the 
planning area and involves relating trip ends pri
marily to residential land uses. The other set is 
developed for the attraction end of trips generated 
within the planning area and involves relating trip 
ends primarily to nonresidential land uses. 

There are four basic approaches to trip generation: 
factoring of existing trip patterns, land area trip 
analysis, regression analysis, and cross-classification 
analysis. The most basic approach to trip genera
tion is the application of growth factors to existing 
travel patterns. Since the growth factor is applied 
to observed trip interchanges, this approach actually 
represents a combination of the trip generation and 
trip distribution steps. Usually this approach is 
used only for relatively small trip categories such 
as external trips, or for trip purposes for which trip 
distribution would be artificially constrained, such 
as school trips. 

The second approach deals explicitly with land 
areas, and has as its objective the establishment of 
trip rates which reflect the character, location, and 
intensity of the land use. Trip rates, in terms of 
trips per acre, are determined for different kinds 
of land uses such as residential, commercial, and 



industrial. To forecast future trip generation, these 
rates are simply applied to the projected land use 
distribution in each zone. 

The third approach involves the development of 
trip generation relationships using linear regres
sion analysis. In this procedure, the dependent 
variable-the number of trips generated per zone or 
household-is determined by a linear combination 
of independent variables representing the land use 
and socioeconomic characteristics of the zone or 
household. To account for any nonlinear effects 
that an independent variable may have on the 
dependent variable, a monotonic transform such 
as a logarithmic or exponential transform may be 
made on an independent variable. 

In cross-classification, the trip generation rela
tionships are developed by establishing a multi
dimensional matrix. Each dimension of the matrix 
represents an independent or explanatory variable 
of tripmaking-such as household income, house
hold size, or automobile availability-which is stra
tified into several classes. Values of the dependent 
variables-number of trips-are accumulated for 
each matrix cell from the household survey data, 
and the mean trip generation rate for that cell is 
determined. Thus, the value of each matrix cell 
represents the average trip production rate for 
households which possess the cell's independent 
variable characteristics. The model can then be 
applied to any geographic subarea of the Planning 
Region to obtain trip production estimates by 
linking the characteristics of the households within 
the subarea to the appropriate trip generation rate 
and summing the total number of trips made by all 
households residing in that area. 

The selection of approaches to determine trip 
generation is dependent upon the type of trip to 
be simulated, the data available for calibration, 
and the particular needs and character of the 
study area. 

Plan Reevaluation Trip Generation Procedures 
As can be seen in Table 1, trip generation relation
ships were developed for the plan reevaluation 
effort through the use of: cross-classification analy
sis for major internal home-based trip productions; 
multiple regression analysis for major internal 
home-based trip attractions and for nonhome
based trip productions and attractions; average 
factoring of existing travel patterns for school 
trips, trips by persons in group quarters, and 
nonresident internal trips; and multiple regression 
analysis for truck and taxi trips and external trips. 

Internal home-based trips by the residents of house
holds in the Region constitute the vast majority of 
daily trips made within the Region. The produc
tion of these home-based trips was analyzed and 

forecast through the use of cross-classification 
analysis. Home-based trips were stratified into cate
gories of home-based work, home-based shopping, 
and home-based other. As already mentioned, the 
home-based trip purposes of personal business, 
medical-dental, social-eat-meal, and recreation, 
as well as trips made solely to transport passengers, 
were combined into a single category-horne-based 
other-as such trips were found in the 1972 travel 
survey and 1963 travel inventory to have reason
ably similar trip production, attraction, and length 
characteristics. Within each trip purpose used in 
the modeling process, four category models were 
developed for forecasting future household trip 
production according to geographic location. These 
models are for the Milwaukee urban area, the 
Racine urban area, the Kenosha urban area, and 
all remaining areas within the Region (see Map 3). 
Separate models for these four areas were devel
oped for each trip purpose because initial analyses 
based upon average values of household trip pro
duction as surveyed in 1963 and 1972 indicated 
substantial differences in tripmaking frequency 
between highly urbanized areas of the Region and 
the remaining areas of the Region, and between 
urban areas of different size within the Region. 

An important consideration in the development 
of the trip production category models was the 
selection of the variables to be used to explain 
household trip frequency. Among the variables 
considered and investigated were automobile avail
ability, household size, household income, structure 
type, neighborhood density, and stage in family 
life cycle. Household automobile availability and 
household size were selected as the independent 
variables to explain tripmaking in the trip gen
eration model, since these variables exhibited 
a high correlation with tripmaking frequency, and 
explained most of the variation in household trip
making as observed in the 1963 and 1972 surveys.4 

4 Under the Commission's existing pattern of travel 
simulation models, automobile availability is deter
mined with a linear equation developed through 
multiple regression analyses. The model household 
automobile availability is a function of the inde
pendent variables of household income, household 
size, residential density, and transit accessibility. 
With regard to income and residential density, 
a logarithmic transformation was employed, reflect
ing the diminishing effects of these variables on 
automobile availability as they increase. Specifi
cally: Number of automobiles available per house
hold = 0.11 06 (number of persons per household) 
+ 0.4135 loge (average household income) - 0.1210 
loge (number of households per developed gross 
residential acre) - 1.3 x 107 (transit accessibility) 
- 2.6425. 
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The category models calibrated for the Milwaukee, 
Racine, and Kenosha urban areas and the remain
ing area of the Region are presented by trip pur
pose in Figures 4 through 7. As shown in these 
figures, the trip generation rates vary, with the 
urban areas exhibiting generally higher trip making 
frequencies than the rest of the Region, as may be 
expected, particularly for nonwork trip purposes. 
Figures 4 through 7 also show the generally direct 
relationships that exist between the rate of house
hold tripmaking and household automobile avail
ability and household size. 

The other set of trip end relationships developed in 
the trip generation process is for trip attractions, 
which are primarily a function of the nonresiden
tial land use activity within the subareas of the 
Region. Person trip attraction relationships were 
developed through the calibration of four linear 
equations representing home-based work, home
based shopping, home-based other, and nonhome
based trip purposes. Relating home-based person 
trip attractions to employment, population, and 
land use, the equations were developed on a zonal 
basis using multiple regression analysis. The cali
brated trip attraction equations are presented in 
Table 2. 

The forecast of nonhome-based trip production by 
zone was accomplished through the use of multiple 
regression analysis. The production of nonhome
based trips cannot be simulated by zone with the 
cross-classification approach since neither end of 
the trip represents the place of residence of the 
tripmaker, although cross-classification can provide 
an estimate of total regional nonhome-based pro
ductions based on the total number of regional 
households and their characteristics. Under the 
assumption, therefore, that cross-classification 
would provide a better regional estimate of total 
future trip productions, the zonal totals derived 
from application of the regression equation were 
factored so that the sum of zones equaled the 
regional cross-classification estimate. The regression 
equation developed to allocate total productions 
to zones related the number of nonhome-based 
productions to the magnitude of the opportunity 
of making such a trip as expressed in terms of trip 
attractions. The calibrated equation is: 

Number of nonhome-based productions 
0.10 (number of home-based 

work attractions) 
+ 0.06 (number of home-based 

other attractions) 
+ 0.79 (number of nonhome-based 

attractions) 
- 33.22 

The generation of school trips was accomplished 
in the plan reevaluation effort through the extra
polation of existing trends. School trips con
stituted about 8 percent of the total person trips 
made within the Region in 1972. As already noted, 
the exclusion of all trips to or from all schools
elementary, junior high, senior high, vocational and 
technical, and college and university----:from the 
other major internal trip production, attraction, 
and distribution analyses was necessary because of 
the limitations of the available trip distribution 
modeling procedures, which would inherently treat 
all schools as possible attractions, not being able to 
account for limitations imposed by school service 
boundaries. Growth factors were applied separately 
by mode: automobile, school bus, and mass transit. 
Population constituted the growth factor for auto
mobile and school bus trips, which comprised less 
than 3 percent of all regional vehicle trips in 1972. 
Transit trips to or from schools accounted for 
approximately 31 percent of the transit person 
trips made within the Region in 1972. The growth 
factor for such trips was initially based upon 
population, and adjustments were made to those 
zones where significant changes in school enroll
ment or transit service were anticipated or planned. 
Such adjustments included school service boun
dary changes, new construction of educational 
institutions, and the improvement of transit ser
vices to larger universities. 

The generation of internal trips by persons residing 
in group quarters and nonresidents was accom
plished by the application of uniform growth 
factors. The generation of truck and taxi trips was 
accomplished for the reevaluation effort using 
multiple regression analysis. Truck and taxi trip 
generation was determined to be best expressed 
on a zonal level as a function of employment, 
popUlation, and retail and service land. The truck 
and taxi trip generation equation as derived from 
this analysis is: 

Number of truck and taxi trip ends 
160 

+ 0.26 (total employment) 
+ 0.15 (population) 
+ 15.6 (net acres of retail and 

service land) 

Since travel forecasts needed to be made accord
ing to weight classification-with light trucks 
being trucks weighing less than 8,000 pounds 
and medium and heavy trucks being trucks weigh
ing more than 8,000 pounds in order that the air 
quality and noise implications of truck travel could 
be estimated, two additional truck trip generation 
equations were developed. These two equations-
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Figure 4 

INTERNAL PERSON TRIP PRODUCTION CATEGORY MODELS: MILWAUKEE URBANIZING AREA 
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Figure 5 

INTERNAL PERSON TRIP PRODUCTION CATEGORY MODELS: RACINE URBANIZING AREA 
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Figure 6 

INTERNAL PERSON TRIP PRODUCTION CATEGORY MODELS; KENOSHA URBANIZING AREA 
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I Figure 7 

INTERNAL PERSON TRIP PRODUCTION CATEGORY MODELS: RURAL AREA 
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Table 2 

TOTAL PERSON TRIP ATTRACTION EQUATIONS 

Trip Purpose Equation 

Home-Based Work ..... Number of Trip Ends = 108.96 + 1.45 
(Manufacturing Employment) + 1.48 
(Retail Employment) + 1.88 

(Governmental Employment) + 0.61 
(All Other Employment) 

Home-Based Sh op . . . . . Number of Trip Ends = . 43.81 + 4.54 

(Retail Employment) + 35.51 
(Retail and Service Land) 

Home-Based Other. .... Number of Trip Ends = 199.68 + 2.17 
(Retail Employment) + 1·.88 

(Governmental Employment) + 39.85 
(Retail and Service Land) + 1.14 
(Households) 

Nonhome·Based ...... Number of Trip Ends = 14.64 + 0.11 
(Manufacturing Employment) + 2.24 
(Retail Employment) + 0.64 
(Governmental Employment) + 0.09 
(All Other Employment) + 25.74 
(Retail and Service Land) + 0.43 
( Households) 

Source: SEWRPC. 

one for light truck and taxi trips and the other 
for medium and heavy truck trips-were used to 
allocate the forecast total truck trips between the 
two types of trucks. 

Number of light truck and taxi trip ends 
46 

+ 0.30 (households) 
+ 0.11 (total employment) 
+ 4.92 (retail and service land) 

Number of medium and heavy truck trip ends 
69 

+ 0.19 (households) 
+ 0.12 (total employment) 
+ 3.67 (retail and service land, wholesale 

and manufacturing land) 

The generation of the final trip category, external 
trips, was accomplished through the use of regres
sion analysis. A number of regression equations 
were developed for defined external and internal 
areas. These equations related external trip genera-
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tion to population and to the magnitude of resi
dential, commercial, and industrial land use. 

TRIP DISTRIBUTION 

Basic Concepts 
The second major step in the travel simulation 
process is trip distribution, in which the number of 
trips between zonal pair is determined. The input 
to this step is the number of trip ends produc;ed by 
or attracted to each zone as determined in the trip 
generation step. Additional inputs such as the 
travel times between zones may also be required 
for calibration and application, depending on the 
type of trip distribution model used. 

There are currently three types of trip distribution 
models in general use: growth factor models, the 
gravity model, and the opportunity model. Growth 
factor models calculate the number of trips 
between two zones for some projection year as 
a function of the number of trips observed 
between those two zones in the base year and some 
growth factor. As such, this is a combined trip 
generation-trip distribution model and is used for 
relatively small trip categories, which cannot be 
easily simulated using more sophisticated tech
niques. The most widely used growth factor model 
is the Fratar model, in which growth factors are 
applied to both the trip productions and attrac
tions. A trip generation model must be used with 
the Fratar model to provide growth factors cal
culated as the ratio of design year productions 
and attractions to base year productions and 
attractions. Calibration of the Fratar model is 
necessary to ensure that the number of design 
year trips entering or leaving each zone matches 
the generated productions and attractions for 
that zone, respectively. 

The gravity model is the most widely accepted and 
used trip distribution model. The basic premise of 
the gravity model is that the number of trips 
between two zones in the study area is a direct 
function of the number of trip ends in each zone 
and some inverse function of their spatial separa
tion. This inverse function of spatial separation 
adjusts the relative attraction of each zone by the 
ability, desire, or need of the tripmaker to over
come the travel distance or travel time involved. 
Mathematically, the gravity model may be stated 
as follows: 
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trips produced in zone i and attracted to 
zonej, 
trips produced by zone i, 
trips attracted by zone j, 
the spatial separation between zones i 
and j, generally expressed in terms of 
door-to-door travel time, 
an empirically determined exponent 
which expresses the average areawide 
effect of spatial separation between zones 
on trip interchange, and 
the number of traffic analysis zones 
within the planning area. 

The exponent b has been observed to vary with 
trip purpose, assuming values of about 3.0 for 
social trips, 2.0 for shopping trips, and 1.0 for 
work trips when spatial separation has been 
expressed as in-vehicle travel time. A decrease in 
the exponent implies that spatial separation is 
a less restrictive factor on a trip interchange, and 
it has been found that people generally are willing 
to travel farther for work purposes than for shop
ping or social function purposes. The exponent b 
also has been observed to increase as the separation 
increases, indicating that the effect of spatial sepa
ration increases as the separation itself increases. 
Moreover, the value of the exponent has been 
found to vary from urban area to urban area, 
particularly for non work-purpose trips. 

As a consequence of the variance in the exponent 
b, it is necessary to develop and calibrate gravity 
models for each urban area under study, as well as 
for each trip purpose category considered. More
over, since past experience has demonstrated that 
the exponent of travel time is not necessarily 
constant for all intervals of time and that travel 
patterns are affected by various social and eco
nomic characteristics of the travelers, it has 
become common practice to express the gravity 
model formula as follows: 

PiAjFijKij 
Tij=----
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an empirically derived travel time fric
tion factor which expresses the average 
areawide effect of spatial separation on 
trip interchange between zones which 
are tr minutes apart, 
an a~justment factor applied on a zone
to-zone basis to allow for the incorpora
tion of the effect on travel patterns of 
social, economic, political, or historic 
characteristics not otherwise accounted 
for in the model formulation, and 

Tij , Pi' Aj , and n are as previously defined. 

Through the use of the set of travel time friction 
factors to express the effect of spatial distribution 
on zonal trip interchange, the fact that the effect 
of spatial separation generally increases as the sepa
ration itself increases can be considered. Derived 
from the characteristics of the origin and destina
tion zones, the zonal adjustment factor is essen
tially the ratio necessary to adjust the model so as 
to match computed travel patterns with the travel 
patterns observed between subareas of the Region 
in origin and destination surveys. This factor 
accounts quantitatively for the effects of biases 
which can generally be identified qualitatively 
through knowledge of the areas affected. 

In order to apply the gravity model to forecast 
future travel patterns, it is necessary to calibrate 
the model to accurately reflect existing travel pat
terns and characteristics within a region. This cali
bration process actually determines the numerical 
values of the travel time friction factors and the 
zonal adjustment factors so that the gravity model 
accurately simulates the trip length characteristics 
determined in the travel inventory. These numerical 
values are assumed to remain constant over time, 
thereby providing a model which can be used to 
simulate the future trip interchange patterns, given 
future trip productions, attractions, and travel 
times between subareas of the Region. 
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Available evidence indicates that the assumption 
that the friction factors are stable over time is 
valid. The assumption of constant zonal adjust
ment factors is more difficult to justify, since 
social, economic, historic, or political effects or 
biases which exist in the base year may not exist in 
the future. 

The final type of trip distribution model is the 
opportunity model, either the intervening oppor
tunity model or the competing opportunity model. 
Although both of these models have a strong 
theoretical basis, the standardized procedures of 
these models for calibration, operation, or applica
tion are not as efficient or as well tested as those 
of the gravity model. Moreover, little research has 
been done to verify the ability of the opportunity 
model to either replicate existing travel patterns or 
remain stable over time. Consequently, while inves
tigated, the opportunity model was not considered 
a viable alternative for the trip distribution step in 
the plan reevaluation effort. 

Plan Reevaluation Trip Distribution Procedures 
As noted above, the distribution of major internal 
person trips was accomplished in the reevaluation 
effort through use of the gravity model. Gravity 
models were calibrated for total internal auto
mobile and transit person trips for home-based 
work, home-based shopping, home-based other, 
and nonhome-based trip purposes. Indicating the 
effect of spatial separation on trip interchanges 
observed in the 1972 travel surveys, the calibrated 
friction factors for each trip purpose are shown in 
Figure 8. As friction factors are relative, of greater 
importance than their absolute magnitudes is the 
slope of the smoothed friction factor curve. For 
this reason, the friction factor curves in Figure 8 
were normalized and plotted on logarithmic scales 
to facilitate a comparison of trip purposes. As can 
be seen, the friction factor curve with the smallest 
negative slope is that for home-based work, indi
cating the lesser effects of spatial separation on 
the distribution of work trips as the travel time 
increases. Conversely, the curve for home-based 
shopping trips shows the greatest sensitivity to 
spatial separation as the travel time increases. 

The distribution of both truck and taxi trips and 
external trips was accomplished through the use of 
the Fratar model. 

MODAL SPLIT 

Basic Concepts 
The third major step in the travel simulation 
process is modal split, in which the total number 

28 

Figure 8 

TRAVEl TIME FRICTION FACTORS FOR INTERNAL 
TOTAL PERSON TRIPS IN THE REGION: 1972 
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of trips is divided on the basis of travel mode 
used. Primarily, this step involves the division of 
internal person trips between the two major modes 
of travel, public transit and the private auto
mobile. The determination of modal split is essen
tially an evaluation of the potential demand for 
public transit service. The aggregate demand for 
public transit service is determined by many 
individual decisions, and many factors operate to 
influence each individual choice concerning the use 
of public, as opposed to private, transportation. 
For analytical purposes, however, the factors 
affecting individual modal choice can be grouped 
into three categories: factors relating to the charac
teristics of the tripmaker, factors relating to the 
characteristics of the trip, and factors relating to 
the characteristics of the transportation system. 
The purpose of modal split modeling is to select 
from these three general categories those variables 
that best explain the choice of mode and which 
can be readily quantified. 



The final phase of the modal split step is the 
application of an auto occupancy model which 
determines for each interchange the average 
number of persons per automobile trip. In this 
manner, automobile person trips are converted to 
automobile vehicle trips, which is the necessary 
input to the traffic assignment step of the travel 
simulation process. 

Plan Reevaluation Modal Split Procedures 
Modal split models for the plan reevaluation for 
the Milwaukee, Racine, and Kenosha urbanized 
areas were developed by trip purpose, with home
based work, home-based shopping, and other pur
pose trips being combined, and nonhome-based 
trips being considered separately. The method used 
to mathematically define the mode choice models 
was logit analysis, one of the three techniques 
that have been devised to calibrate disaggregate, 
behavioral, probabilistic models of mode choice. 
The use of logit analysis in the development of 
modal split or choice models is consistent with 
the economic theory of consumer behavior
specifically, that utility maximization establishes 
choice decisions. 

The models formulated to simulate modal choice 
in the Milwaukee urbanized area are set forth in 
Figure 9. The models calibrated for home-based 
work and home-based shopping trip purposes and 
other purposes express the probability of mode 
choice as a function of household automobile avail
ability, in-vehicle travel time, out-of-vehicle travel 
time, and out-of-pocket cost differences between 
automobile and transit modes. The nonhome-based 
mode choice model expresses the probability of 
mode choice as a function of in-vehicle travel time, 
out-of-vehicle travel time, and out-of-pocket cost 
differences between automobile and transit modes. 
Representing that part of door-to-door travel time 
which is spent outside a vehicle, out-of-vehicle time 
includes any walking or parking time attendant 
to automobile travel, and all walking, waiting, and 
transferring time associated with travel on public 
transit. In-vehicle time represents that part of 
door-to-door travel time spent inside the public 
transit vehicle or the automobile. A distinction was 
made in the mode choice model between the 
in-vehicle and out-of-vehicle portions of total travel 
time, as studies have shown that travelers find time 
spent walking, waiting, or transferring-that is, out
side the vehicle-to be more inconvenient than 
time spent in the vehicle. The other transportation 
system variable considered, out-of-pocket cost, was 
intended to represent those costs of travel that 

Figure 9 

MODE CHOICE MODELS FOR PLAN REEVALUATION 

Home-Based Work 

p '" e{·O.0162TC - O.030lTl . a.Da2TO) 

e(-O,0162TC - O.030lTl - a.Da2TO) + e{- O.Ot62HC - 0.0301 HI ·0.082 HO + 1.943A - 1.574) 

Home-Based Shopping and Other 

p '" e(-O.0572TC· O.0597TI ·O.1067TO) 

e(O.0572TC - O.0597TI - O.1067TO) + e(- O.0572HC - O.0597HI . O.1067HO + 2.3143A - 2.1219) 

Nonhome-Based 

p= ________ ~,(_-O-_03_45_TC_-_O-O_2_77_TI_O_.1_24_ro_I __ ~~~~ 
e{' O.0345TC O.0277Tt O.124TO} + e(- O.0345HC O.0277Ht· O.124HO + 1.0305) 

Where: 

P '" probability of transit use. 
A =: number of automobiles per household of trip made. 

TC == transit cost. 
TI = transit in-vehicle time. 
TO = transit out-af-vehlcle time. 

He := highway cost. 
HI '" highway in·vehicle time. 

HQ '" highway aut·af-vehicle time. 

Source: SEWRPC. 

individuals normally consider in their mode choice 
decision. Out-of-pocket costs for transit were con
sidered to consist only of fares. Out-of-pocket 
costs associated with automobile travel consist of 
parking costs, motor fuel costs per vehicle mile, 
and a small proportion of routine maintenance 
costs (two cents per mile in 1972). In establishing 
a future cost of highway travel for use in the modal 
split step, out-of-pocket costs were assumed to be 
influenced principally by the change in motor fuel 
costs. Such change will be determined by the 
interaction of two factors: the price of motor fuel 
and automobile fuel efficiency as set forth in the 
alternative future scenarios. No significant real 
change in the cost of parking and routine mainte
nance was assumed. 

The second major part of the modal split step is 
the determination of automobile occupancy. An 
auto occupancy model is required to convert auto 
person trips into auto vehicle trips by determining 
the proportion of persons in automobiles who are 
auto drivers. For the Commission's existing battery 
of travel simulation models, average automobile 
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occupancies were calculated for all zone-to-zone 
interchanges by trip purpose based on the origin 
and destination survey, and these automobile occu
pancies were assumed to remain stable over time. 

TRAFFIC ASSIGNMENT 

The fourth and final major step in the traffic fore
casting and analysis process is the assignment of 
the zonal trip interchanges arrived at in the trip 
distribution and modal split phases to specific 
routes of existing and proposed alternative trans
portation systems. The output of traffic assign
ment for the arterial street and highway system is 
a forecast of the number of vehicles per unit time 
expected to use each segment of the system by 
direction, complete with turning movements at 
intersections. The output of traffic assignment for 
the transit system is an estimate of the number 
of passengers per unit time expected to use each 
segment of the transit system by direction, com
plete with transfers at route intersections. 

The assignment of traffic demand to the transpor
tation system is accomplished separately for the 
highway and transit systems and in several steps. 
The first step in the assignment process involves 
the preparation of a matrix or table of both vehicle 
trip interchanges and transit passenger trip inter
changes between all of the traffic analysis zones 
within the planning area, and the preparation of 
a complete and definitive description of the spa
tiallocation, capacity, and operating characteristics 
of the specific transportation system to be tested. 
For assignment of traffic demand to the highway 
system, 11 individual trip interchange tables which 
are direct outputs of the application of the modal 
split and trip distribution models must be com
bined to provide total zonal trip interchange 
volumes: the individual trip interchange tables for 
internal vehicle trips by automobile for each of the 
five trip purposes used in the modal split phase, 
for internal automobile and truck trips made by 
nonresidents of the Region, for automobile trips 
made by persons residing in group quarters, for 
external vehicle trips made by automobile, and for 
internal and external truck and taxi trips. For 
assignment of trips to the transit system, five indi
vidual trip interchange tables must be combined: 
the transit trip interchange tables for each of the 
four trip purposes derived from the modal split 
phase, and for school-purpose transit person trips. 

The definitive description of the highway and 
transit systems to be tested involves the prepara
tion of highway and transit network maps and the 
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collection, coding, and transfer to computer-usable 
form of data describing the location, capacity, and 
operating speeds of each link in the two net
works so that the operation of the overall transpor
tation system can be simulated. The preparation of 
the arterial street and highway network requires 
the assignment of node numbers to all intersections 
and to all access points in the system, with each 
segment between two nodes being defined as an 
arterial link (see Figure 10). Each arterial link in 
the network is thus defined by the node number 
pair describing its termini, and by attendant data 
pertinent to systems analysis, such as link capacity 
and operating speed. The preparation of the transit 
system network similarly requires the assignment 
of node numbers to all transfer and terminal 
points, with each section between two nodes being 
defined as a transit route link. Transit lines are 
then defined by the series of node numbers along 
a given transit route and the operating headways 
associated with that route. The transit network is 
more complex than the arterial network in that it 
has "artificial" links representing combination walk 
and wait times and combination auto travel and 
wait times for simulation of both walk and auto 
access to the transit system (see Figure 11). 

It is necessary to "connect" both the highway and 
transit networks to the land uses served. This is 
done by the use of load nodes located at the 
centroids of the various traffic analysis zones and 
representing the points at which all trips origi
nating from, and destined to, the zones enter or 
leave the transportation network. These load nodes 
are connected to the network access points by 
means of access or loading links. In the arterial 
street and highway network, the loading links 
represent collector streets, and in the transit net
work the links represent the means by which 
passengers go to or from the actual points of trip 
origin and destination and the transit stops. Once 
network maps have been prepared for the existing 
systems, highway and transit facility plan proposals 
for new facility construction or service expansion 
or the improvement of existing facilities and ser
vices can be readily tested by the insertion of new 
links into the network and the modification of 
the data describing the existing links in the net
work, respectively. 

The second step in the assignment process involves 
the computation from the descriptions of the 
transportation networks of two sets of minimum 
time paths from each traffic analysis zone within 
the Region to all other such zones, one for auto
mobile travel and one for transit travel. The 



Figure 10 

EXAMPLE OF HIGHWAY NETWORK MAP 

LEGEND 

@3/0 ZONE CENTROID AND NUMBER 

UNK NODE AND NUMBER 

FREEWAY/ARTERIAL LINK 

~ DIRECTIONAL LINK 

CENTROID CONNECTOR LINK 

TRAFFIC ANALYSIS ZONE BOUNDARY 

Source: SEWRPC. 

mInImUm time paths are computed by systemati
cally comparing travel time for all links in the 
system in successively outward steps from the 
starting node until the shortest time path to all 
nodes has been computed. As each node in the 
network is considered, travel times back to the 
starting node are accumulated and the immediately 
preceding node in the direction of travel is 
recorded to return to the centroid involved. Thus, 
the shortest travel time and route through the 
system between the starting node and all other 
nodes is systematically recorded and mapped. The 
resulting minimum time path routes are referred 
to as "trees" and represent the shortest door-to
door travel times between any two zones within 
the Region, including walk times at either end of 
the trip, wait and transfer times for transit trips, 
and park and unpark times for automobile trips. 

In the next step, zone-to-zone trip volumes-that 
is, the matrix of average weekday trip interchange 
volumes created by the process of trip generation, 
trip distribution, and modal split-are assigned to 

Figure 11 

EXAMPLE OF TRANSIT NETWORK MAP 
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Source: SEWRPG. 

all links-that is, to all individual route segments 
comprising the minimum time path for the various 
zonal trip interchanges. Thus, traffic volumes are 
accumulated on the links for all zonal interchanges, 
resulting in a complete assignment of traffic 
demand to the network. Since all of the trips are 
so assigned to the shortest time paths through the 
networks, some of the volumes on the individual 
links of the network may exceed the actual capa
city of the transportation facilities being simulated, 
thus affecting the travel time used to initially 
determine the minimum time paths. The output 
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of the assignment program at this stage is termed 
an "unrestrained" assignment. The ratios of the 
assigned volumes to the capacity of each link in 
the network are then calculated. The travel times 
are then reduced for those links having a volume
to-capacity ratio of less than one and increased for 
those links having a ratio greater than one. Mini
mum time paths are then recomputed, and the trip 
interchanges are reassigned on the basis of the 
revised minimum time path through the network. 
This iterative process is continued until the assigned 
volumes are observed to stabilize. Thus, the oper
ating speed at which each segment of the trans
portation system can be traveled is modified to 
simulate the effect of increasing congestion in the 
system. The resulting capacity restraint serves to 
modify the unrestrained assignment volumes and 
provide a more realistic distribution of traffic over 
the system by simulating the manner in which 
vehicle operators will seek less congested arterial 
routes in tripmaking. Restrained assignments are 
not required for transit system capacity because 
additional transit capacity can be readily provided 
by the provision of additional transit vehicles and 
the attendant reduction of headways. 

It should be noted that the traffic loadings deter
mined using the above procedure are expressed in 
terms of 24-hour average weekday traffic volumes, 
which are comparable to the network capacities 
derived from the transportation system inventories 
conducted. These 24-hour average weekday traffic 
volumes can be converted to peak hourly volumes 
by the application of the appropriate factors 
shown in Tables 3 and 4. 

Arterial Street and Highway and Local 
and Express Public Transit System 
Networks for Traffic Assignment 
The future arterial street and highway system, 
which together with the alternative primary transit 
and supporting secondary and tertiary transit sys
tems will constitute the assumed future surface 
transportation system of the Region to the pian 
design year 2000, must be defined in order to 
permit computer simulation model analyses of 
probable future travel and traffic conditions in the 
Region. The future arterial street and highway 
system was identified for the purposes of the study 
as the lower tier of the adopted long-range regional 
transportation system plan with but one excep
tion: the Lake Freeway from Carferry Drive to 
Layton Avenue, a distance of 3.1 miles, was elimi
nated from the lower tier of the plan. This change 
was made consonant with the request of the Secre-
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tary of the Wisconsin Department of Transporta
tion made in his adoption of the Commission's 
long-range regional transportation system plan in 
1978 that, because of state funding constraints, this 
segment of freeway be placed in the upper tier of 
the plan. 

The lower tier of the plan was used in the study 
to define the arterial street and highway element 
of the transportation system, because it represents 
the planned future state of the arterial highway 
element of the surface transportation system of 
the Region. The alternative primary transit system 
plans evaluated under this study, and the system 
ultimately recommended, logically should be devel
oped within the context of the planned arterial 
street and highway system. Otherwise, the future 
level of service to be provided by the arterial street 
and high way system of the Milwaukee area may 
be underestimated, and the future attractiveness 
of public transit and, importantly, transit rider
ship may be overestimated. The arterial street and 
highway element of the lower tier of the Com
mission's adopted transportation system plan is 
documented in Chapter VI of SEWRPC Technical 
Report No. 23, Transit-Related Socioeconomic, 
Land Use, and Transportation Conditions and 
Trends in the Milwaukee Area, and in Chapter VIII 
of 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. The final 
recommended primary transit plan was also tested 
in relation to the existing, as opposed to the plan
ned, arterial street system in order to provide an 
assessment of those improvements in the long-range 
arterial street and highway plans which could be 
deferred or avoided entirely based on the reduc
tion of highway traffic congestion which may be 
expected to be achieved through implementation 
of the recommended primary transit system plan. 

As shown on Map 4, the recommended lower-tier 
arterial street and highway system includes approxi
mately 287 miles of freeway, 230 of which were 
open to traffic as of January 1, 1978. Less than 
one mile of new freeway is proposed to be added 
to the existing system in Milwaukee County under 
the lower tier of the plan: the "stub end" of the 
Stadium Freeway-South from National Avenue 
to Lincoln Avenue. Of the remaining 80 miles of 
freeway in Milwaukee County under the plan, 
five miles would be reconstructed for additional 
capacity, with the rest requiring no work or only 
resurfacing. The standard surface arterial street 



Table 3 

FACTORS TO CONVERT AVERAGE WEEKDAY HIGHWAY TRAVEL TO PEAK-PERIOD TRAVEL: 1972 

Proportion of Total Vehicle Travel on the 

Arterial Street and Highway System in the Peak Hour 

Milwaukee Central Business District Remainder of Region 

Peak Hour Both Peak Hour Peak Peak Hour Both Peak Hour Peak 
Arterial Type Directions Direction Directions Direction 

Freeways ............. .. 0.080 0.040 0.080. 0.048 

Standard Surface Arterials .... 0.100 0.050 0.100 0.060 

Source SEWRPC. 

Table 4 

FACTORS TO CONVERT AVERAGE WEEKDAY TRANSIT TRAVEL TO PEAK-PERIOD TRAVEL: 1972 

Proportion of Transit Person Travel by Period of Day 

6 A.M. to 9 A.M. 
Trip Purpose Morning 

Home Based Work .. .... 0.370 
Home Based Shopping ... 0.000 
Home Based Other ...... 0.080 
Nonhome Based ....... 0.080 

School .............. 0.420 

Source: SEWRPC. 

system of the Region is proposed to consist of 
3,190 miles of facilities under the lower tier of 
the plan. Approximately 106 miles of new stan
dard surface arterial facilities would be developed 
in the Region under the plan, only 12 miles of 
which would be developed in Milwaukee County. 
About 683 miles would be improved through recon
struction for additional capacity or through con
struction of a replacement facility. About one-third 
of the surface arterials proposed to be improved, or 
nearly 224 miles, are located in Milwaukee County. 
The recommended improvement of 144 of these 
224 miles of arterials in Milwaukee County involves 
major street widening, with the remaining 80 miles 
requiring only minor capacity improvements, such 
as the reconstruction from rural to urban cross
sections. The remaining 2,401 miles of surface 
arterials in the Region, of which 454 miles are in 
Milwaukee County, would require only preserva
tion, with 103 miles requiring no work, 1,418 miles 
requiring resurfacing, and 880 miles requiring 
reconstruction to the same capacity for struc
tural reasons. 

9 A.M. to 3 P.M. 3 P.M. to 6 P.M. 6 P.M. to 6 A.M. 

Midday Evening Night 

0.160 0.390 0.080 

0.590 0.340 0.070 

0.480 0.270 0.170 

0.450 0.410 0.060 

0.190 0.390 0.000 

Related arterial street recommendations of the 
plan include curb parking restrictions and a free
way traffic management system. Under the lower 
tier of the plan, curb parking restrictions during 
peak travel hours are recommended to be instituted 
along 597 miles of major surface arterials in the 
Region. Nearly 380 miles of these surface streets 
are located in Milwaukee County, representing 
about 55 percent of the planned standard arterial 
street system in Milwaukee County. These restric
tions would be reflected in the coding of the 
arterial street and highway simulation network. 
Currently, it is estimated that 140 miles of arterial 
streets in Milwaukee County have peak-hour curb 
parking restrictions. 

An extensive freeway traffic management system 
was recommended under the lower tier of the plan, 
principally to permit a relatively high level of pri
mary transit service to be provided through the 
operation of motor buses in mixed traffic on free
ways. A freeway traffic management system was 
assumed to be incorporated into the arterial street 
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Map 4 
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The future arterial street and highway system of the Milwaukee area and Region that was used in the tr<lffle simulation modeling o f alternative 

primary transit system plans under this study is the arter ial street and highway element of the lower tier of the adopted long-range regional 

t ransportation system plan, w ith the except ion of the Lake Freeway-South stub end treatment. Because of funding constra ints, th is freeway 
stub end treatment was placed in the upper tier of the plan in accordance with the request of the Secretary of the Wisconsin Department of 

T ranspor tation in his 3doPtion of the regio nal long-range plan . The lower tier of the arterial street and highway element of the adopted plan, 

with this one exception, then represents the planned future status 01 the Region's arterial street and highway system, and thus logically pro

v ides the con text with in wh ich future primary transit system plans should be developed, tested, and evaluated under this study. 

Source: SEWRPC. 
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and highway system under all the primary transit 
alternatives. The capital and operating costs of the 
freeway traffic management system, however, were 
only considered to be a part of the primary transit 
alternative which specifically proposed the institu
tion of a freeway traffic management system to 
facilitate the provision of primary transit service via 
motor buses operating in mixed traffic on freeways. 

Certain components of the public transit system 
are basic to each primary transit alternative to be 
examined under the study. Each primary transit 
system alternative proposes that local or tertiary 
service be extended throughout the developed 
urban area, and that secondary, or express, service 
be provided to those high-density residential areas 
or major travel generators not served by primary 
transit. Both of these proposals are consistent with 
the recommendations of the adopted long-range 
transportation system plan and the supporting 
system development and management objectives, 
principles, and standards. 

MODIFICATIONS TO THE 
TRAVEL SIMULATION MODELS 

As presently formulated, the Commission's battery 
of travel simulation models can directly consider 
the effect of certain changes in automobile oper
ating costs on travel habits and patterns. The cost 
of operating an automobile is a direct input to 
the simulation of travel mode choice. Possible 
radical changes in automobile operating costs on 
trip generation and trip distribution cannot be 
considered, however, without some modification 
to the Commission's existing travel simulation 
models as well as to other such models which 
reflect the current state-of-the-art in transporta
tion planning. Similarly, the effects of restrictions 
in fuel supply cannot be considered without some 
modification to the Commission's existing travel 
simulation models. 

The extent of the modifications to the Commis
sion's travel simulation models required to meet 
the needs of the alternatives analysis were deter
mined by first considering the two future energy 
scenarios to be examined under the study-specifi
cally with respect to the differences in automobile 
operation costs and opportunity for use between 
the two future scenarios and the conditions that 
existed in 1972, when the Commission's models 
were calibrated. One of the future scenarios to be 
considered under this study, called the moderate 
growth scenario, postulates a future characterized 

by higher fuel costs, higher energy use, and lower 
automobile fuel efficiency than those of the other 
future. Under this scenario, motor fuel costs are 
projected to increase to $2.30 per gallon, expressed 
in constant 1979 dollars-a 130 percent increase 
over the 1979 level of about $1.00 per gallon. 
Average automobile fuel efficiency is anticipated 
to increase to 27.5 miles per gallon. On the basis 
of fuel cost alone, the cost of operating an automo
bile is expected to rise to 8.4 cents per mile under 
this scenario. This represents a 3.4 cent, or 68 per
cent, increase, expressed in constant 1979 dollars, 
over the fuel cost of 5 cents per mile in 1972, the 
base year of the data used to calibrate the Com
mission's travel simulation models. The moderate 
growth scenario assumes an energy situation char
acterized by a decline in availability over the next 
20 years and, importantly, a potential for major 
and continuing disruptions in motor fuel supply. 

Under the stable or declining growth scenario, 
the cost of motor fuel is assumed to increase to 
$1.50 per gallon by the year 2000, expressed in 
1979 dollars-a 50 percent increase over the 1979 
level of about $1.00 per gallon. Automobile fuel 
efficiency is assumed to reach 32 miles per gallon 
by the year 2000 under this scenario. Conse
quently, the cost of automobile travel would be 
somewhat less than in the year 1972. On the 
basis of fuel cost alone, the cost of operating an 
automobile in the year 2000 under this scenario 
is assumed to be about 0.3 cent per mile less than 
the 5-cent-per-mile cost of 1972, the base year of 
the data used to calibrate the Commission's travel 
simulation models. This future assumes no major 
or continued disruption in motor fuel supply. 

Thus, the Commission's travel simulation models 
required modification for use in the alternatives 
analysis only for application under the moderate 
growth scenario. For the testing of transit plans 
under the centralized land use plan of the mod
erate growth scenario, the Commission's existing 
battery of travel simulation models was modified 
to reflect a significant increase in automobile 
motor fuel cost and a significant restriction in 
automobile motor fuel availability. For the test
ing of transit plans under the decentralized land 
use plan of the moderate growth scenario, the 
Commission's existing travel simulation models 
were modified to reflect the effects of a significant 
increase in the cost of operating an automobile. 

In making the necessary modifications to the 
Commission's battery of travel simulation models 
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under the moderate growth scenario, the results 
of a survey conducted by the Regional Planning 
Commission in cooperation with the University 
of Wisconsin-Milwaukee following the 1973 oil 
embargo and subsequent motor fuel shortages were 
used as a guide. This survey was designed to deter
mine actual past and probable future responses of 
households within the Region to increases in the 
cost of motor fuel and to restrictions in its supply. 
The survey findings, which provide valuable infor
mation about a phenomenon that was a subject 
of much speculation, were reported in SEWRPC 
Technical Report No. 15, Household Response to 
Motor Fuel Shortages and Higher Prices in South
eastern Wisconsin, published in August 1976. 

The findings of this survey indicated that, under 
higher motor fuel prices and/or restricted motor 
fuel availability, households within the Region may 
be expected to make certain changes in average 
weekday travel patterns. For example, restricted 
motor fuel availability could be expected to signi
ficantly influence the choice of mode for travel to 
work, with a shift occurring to van and carpools 
and to transit. Furthermore, such a reduction in 
supply could be expected to reduce somewhat the 
number of trips made for shopping purposes, as 
well as to change the pattern of travel for shopping 
purposes. Based upon these survey findings, which 
are generally supported by other, similar studies 
conducted at the same time in other parts of the 
nation and by analyses of actual travel and traf
fic changes undertaken following the 1973 oil 
embargo, specific modifications to the Commis
sion's travel demand forecasting procedures were 
made. These changes are similar to those made 
under the long-range transportation system plan 
reevaluation to evaluate the sensitivity of the rec
ommended transportation system plan to motor 
fuel availability. 

Trip Generation 
The survey indicated that trip generation rates 
for all trip purposes except shopping could be 
expected to be reduced by less than 10 percent 
under conditions of increased motor fuel costs 
and/or restricted motor fuel availability. Accord
ingly, the household trip production model was 
modified for home-based shopping trips, reducing 
the generation rate for such trips from an average 
weekday level of 1.14 trips per household to a level 
of 0.87 trip per household (see Table 5). 

Trip Distribution 
The survey indicated that no significant changes 
III the pattern of work trips within the Region 
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Table 5 

HOME·BASED SHOPPING TRIP PRODUCTION 
RATES REFLECTING INCREASED MOTOR FUEL 

COST AND RESTRICTED AVAILABILITY 

Average Weekday Trip Production Rate (Trips per Household) 

Trip Production Category 

Auto Family 

Shopping Trips 
From 1972 Data 

Shopping Trips Under Restricted Motor Fuel 
Availability or Increased Motor Fuel Price 

Availability 
(Autos per 
Household) 

Size 
Urbanizmg Areas __ u ......... -:c."_iZi"_' A_""'-"~--1 Rural 

(~:~:~!:; r-K::-"-O,-:-h.--"-:M,'-·,w-',,,'-,,'--::-R.---:cin-ie ~~~:~ Kenosha Milwaukee Racine Areas 

0.19 0.27 0.17 0.05 0.18 0.25 0.16 0.04 

2 0.38 0.45 0.34 0.33 0.36 0.42 0.32 0.29 

30r4 0.76 0.52 0.69 0.67 0.67 0.46 0.61 0.51 

5ar more 0.00 0.57 0.85 0.95 0.85 0.54 0.80 0.84 

0.88 0.46 0.80 0.33 0.77 0.40 0.70 0.25 

1.27 1.04 1.14 0.63 1.12 0.92 1.00 0.48 

30r4 1.82 1.31 1.63 1.00 1.38 1.00 1.24 0.52 

5 or more 2.15 1.77 1.93 1.48 1.89 1.56 1.70 1.12 

2ormore 1.62 0.47 1.46 0.61 1.33 0.40 1.20 0.39 

2.15 1.07 1.93 0.95 1.76 0.92 1.58 0.61 

30r4 2.84 1.56 2.56 1.32 1.82 1.00 1.64 0.63 

50r more 3.23 2.17 2.90 1.90 2.65 1.78 2.38 1.22 

Source: SEWRPC. 

could be expected under conditions of higher fuel 
prices and/or restricted fuel availability. However, 
the survey did indicate that trip lengths for shop
ping could be expected to be reduced under such 
futures. Accordingly, the trip distribution model 
was adjusted by reducing the average trip length 
for home-based shopping trips from 11 minutes, 
or about four miles, to nine minutes, or about 
2.3 miles. More importantly, the percentage of 
shopping trips that are 12 or more minutes in 
travel time duration was reduced from 33 percent 
to 15 percent of the total. 

Modal Split and Auto Occupancy 
The survey indicated that households within the 
Region could be expected to change their mode of 
travel in response to higher motor fuel prices and/or 
restricted fuel availability, with the shift being to 
carpools and mass transit. In order to reflect the 
shift to carpooling auto occupancy rates for home
based work trips were increased, with the rate of 
increase varying by the geographic area of trip 
production and by the trip length. The net modi
fication was an increase in overall average auto 
occupancy from 1.1 to 1.2 persons per auto. In 
order to reflect the shift to transit under increased 
motor fuel costs, the cost of operating an automo
bile was increased by five to eight cents per mile, 
consistent with the alternative futures set forth 
in SEWRPC Technical Report No. 25, Alternative 
Futures for Southeastern Wisconsin. Also, under 
the centralized land use plan of the moderate 
growth future, which assumes that fuel rationing 
will occur in the future, the number of automo
biles available to households is modified, this 



number being used in the mode choice model to 
indicate the bias of trips from households of high 
automobile availability to be made by automobile 
for all trip purposes. The modification assumes 
a reduction in automobile availability equal to the 
percentage reduction in motor fuel availability 
under the future, and is intended to reflect the 
decrease in automobile availability that would 
accompany decreased motor fuel availability. 

Traffic Assignment 
No changes were made in the traffic assignment 
model since the survey did not indicate that 
tripmakers would alter the manner in which they 
choose the path of travel between origins and 
destinations. The assignment model assumes that 
auto drivers will continue to choose routes that 
offer the shortest travel time. 

SUMMARY 

This chapter has identified and described the 
process of alternative primary transit system plan 
design, test, and evaluation that was used to arrive 
at a final recommended primary transit system 
plan under the Milwaukee area primary transit 
system alternatives analysis. Because this alterna
tives analysis was based on an alternative futures 
planning approach, it was possible to identify those 
primary transit facilities and services that per
formed well under a wide range of future con
ditions, and to differentiate them from those 
facilities and services that may be expected to 
work well under only a few or a single set of future 
conditions. As a result, the final recommended 
primary transit system plan was formulated to 
consist of two tiers: a lower tier and an upper tier. 
The lower tier was to consist of those primary 
transit facilities and services which were present 
in the best plans for all or most of the alternative 
futures, and whose incorporation into the existing 
transportation system should therefore be sound 
in any case. The upper tier was to consist of those 
primary transit facilities and services that were 
present in the best plans for only some futures, 
or for a single future. Recommendations placed 
in the lower tier were to be proposed for imme
diate implementation, while implementation of the 
recommendations placed in the upper tier was pro
posed to be postponed until their need was better 
established over time. In the interim, any available 
rights-of-way for such facilities could be preserved. 
In this way, the recommended plan was intended 
to be a "robust" plan that would remain viable 
under greatly varying future conditions. 

A five-step process requITIng the design, test, and 
evaluation of alternative primary transit systems 
under each future was used to develop the best 
primary transit system plan for each alternative 
future. The first step in the plan design process 
conducted for each primary transit technology 
under each alternative future was the design of 
maximum extent primary transit system networks 
which encompass all logical corridors for primary 
transit service in the Milwaukee area. These cor
ridors are those characterized by heavy travel 
demands and/or by an availability of facilities or 
rights-of-way for primary transit use. The primary 
transit technologies for which such corridors were 
defined included motor bus operation in mixed 
traffic on operationally controlled freeways, as 
recommended under the Commission's adopted 
long-range transportation system plan; motor bus 
operation on busways; commuter rail transit; light 
rail transit; and heavy rail rapid transit. The second 
step of the plan design process under each alterna
tive future consisted of the investigation of specific 
facility alignments for each technology in each 
primary transit corridor and the preliminary selec
tion of the most cost-effective alignment. This step 
facilitated the preparation of capital costs atten
dant to each alternative system plan and provided 
the information needed to simulate accurately the 
operating characteristics of the alternative system 
plans. The third step was the design of maximum 
extent system plans from the combination of align
ments selected for each technology and included 
the identification of routes and stations. The fourth 
step in the plan design process was the quantitative 
test and evaluation of the extent to which the 
maximum extent system plan for each technology 
could be expected to meet selected key primary 
transit system development objectives under each 
of the alternative futures. Also part of this fourth 
step was the design, test, and evaluation, to the 
extent required, of refined alternative primary 
transit system plans which truncated the maxi
mum extent system plans for each of the primary 
transit technologies. The fifth and last step in the 
plan design process was the design of a composite 
"best" primary transit system plan for each alter
native future, which in turn constituted the basis 
for the synthesis of the two-tier primary transit 
system plan recommended for the Milwaukee area. 

This chapter has also described the quantitative 
methods to be used in the test of these primary 
transit alternative system plans. Such test requires 
the preparation of forecasts of travel on the pri
mary transit system, on the total transit system, 
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and on the total transportation system. The quan
titative test of alternative primary transit system 
plans, accomplished through simulation of area 
travel and traffic, is essential to the design of 
an integrated primary transit and transportation 
system, a system in which the capacity and opera
tion of the component parts are carefully related 
to one another and to existing and probable future 
travel demands. 

The simulation of travel and traffic is based on the 
premise that the magnitude and pattern of travel 
together is a stable function of the characteristics 
of the land use pattern and of the transportation 
system, with the term land use here referring to 
certain demographic, economic, and land use char
acteristics. In travel simulation modeling, those 
aspects of land use development and of the regional 
transportation system which affect the magnitude 
and pattern of travel demand are identified, quan
tified, and correlated with such travel through the 
analysis of detailed travel origin-and-destination 
survey data and land use and transportation system 
survey data. It has been demonstrated that the rela
tionships between land use and the transportation 
system and travel so established remain reasonably 
stable over time, thus enabling the forecast of 
future travel patterns based upon a future land 
use pattern. 

Given the necessary land use and transportation 
system data, the complete sequence of travel simu
lation occurs in four steps: . 
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1. Trip generation, in which the total number 
of person trips generated in each subarea of 
the planning area for the time period under 
analysis is determined using relationships 
found to exist between land use and travel 
by analyses of the planning inventory data. 
The output from this step is the total number 
of person trip ends-that is, trips entering 
and leaving each subarea of the study area. 

2. Trip distribution, in which the person trips 
generated in each subarea are linked with 
ends from other subareas, thereby defining 
the universe of person trips by point of 
Qrigin and point of destination. The output 
from this step is the number of person trips 
made between each subarea pair. 

3. Modal split, in which the number of person 
trips between each subarea pair is divided 

among the travel modes, primary mass transit 
and automobile, the term automobile being 
defined to include vans in personal use. The 
automobile person trips are further con
verted to vehicle trips based upon automo
bile occupancy. The output of this step is 
the number of person trips made between 
each subarea pair by mass transit and the 
number of vehicle trips made between each 
subarea pair by automobile, including car
pools and vanpools. 

4. Traffic assignment, in which the intersubarea 
transit trips are assigned to the existing or 
proposed transit system network, and the 
intersubarea vehicle trips are assigned to the 
existing or proposed highway facility net
work. The output of this step is the number 
of people utilizing each route of the existing 
or proposed mass transit system and the 
number of vehicles utilizing each segment of 
the existing or proposed arterial street and 
highway system. 

The end result of the four-step travel simulation 
process is a complete description of the use of an 
existing or proposed transportation system, high
way, and transit system. 

A battery of travel simulation models was first used 
and developed on a regional scale in southeastern 
Wisconsin during the initial land use-transportation 
study conducted by the Commission in 1963. 
Between the completion of that initial regional 
land use-transportation planning effort in 1966 and 
the initiation of the major plan reevaluation effort 
in 1972, the emphasis on, and consequent need 
for, quantitative analysis of the performance of 
alternative transportation systems had increased, 
and significant advances in the state-of-the-art of 
travel simulation modeling had occurred. As a con
sequence, the Commission found it desirable to 
review and, as needed, refine the initial battery of 
traffic simulation models for use in the regional 
transportation plan reevaluation effort of 1972. 
The Commission's original travel simulation 
models, calibrated using 1963 home interview 
survey data, were shown through this review to 
accurately estimate travel in southeastern Wisconsin 
in 1972. Although the adequacy of the initial 
study procedures was validated through this analy
sis, an investigation of newer modeling strategies 
was nevertheless conducted, and some of these 



strategies were incorporated into the travel simu
lation process for use in the plan reevaluation. 
The travel simulation modeling to be conducted 
for the primary transit system alternatives analy
sis will utilize the battery of travel simulation 
models developed under the regional land use-

transportation plan reevaluation efforts completed 
in mid-1978. A review of advances in the state
of-the-art of travel simulation modeling since that 
time has indicated little practical refinement that 
should be incorporated into the travel simula
tion process. 
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Chapter III 

ALTERNATIVE PRIMARY TRANSIT SYSTEM PLAN COMPARISON AND EVALUATION FOR THE 
MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN ALTERNATIVE FUTURE 

INTRODUCTION 

This study of primary transit system alternatives 
for the Milwaukee area uses an alternative futures 
approach to long-range primary transit system 
planning. In this approach, the uncertainty in key 
future conditions, particularly motor fuel cost and 
availability, economic conditions, population life
styles and growth, and land use density and cen
tralization, is explicitly dealt with through the 
development of a set of alternative futures which 
represent the range of possible future change in 
these conditions for the Southeastern Wisconsin 
Region. The purpose of the alternative futures 
approach is to identify those primary transit 
system options that perform well under a wide 
range of future conditions and which therefore can 
be recommended for implementation with a mini
mal amount of uncertainty concerning how well 
they will operate in the future. 

Four alternative futures have been developed under 
this study, ranging from a future in which con
ditions are particularly optimistic for primary 
transit development and use to a future in which 
conditions are particularly pessimistic. Conditions 
in the optimistic future include moderate regional 
popUlation and economic growth, a highly cen
tralized land use pattern, continued real increases 
in energy cost, and some motor fuel availability 
problems. Conditions in the more pessimistic future 
include a slight decline in regional population, little 
regional economic growth, continued decentraliza
tion of urban development in the Region, and only 
minor real increases in energy cost which, when 
accompanied by increases in average automobile 
energy efficiency, lead to a decline in the future 
real cost of automobile travel. Between these two 
extremes, two other futures, representing inter
mediate combinations of these conditions, have 
been developed. 

Alternative primary transit system plans must be 
tested and evaluated under each of the four alter
native futures in order to permit development of 
a primary transit system plan which can function 
well under a wide range of possible future condi
tions in the Region. In addition, the alternative 

futures approach is intended to identify those alter
native primary transit system options which work 
particularly well, but only under certain futures, 
so that it can be determined what actions should 
be recommended to avoid foreclosing important 
options for an uncertain future. 

This chapter describes the formulation, testing, and 
evaluation of primary transit alternatives for the 
first of these four futures to be considered. This 
future has been developed to exemplify the most 
favorable, but reasonable, future conditions in the 
Region for transit system development and use. 
The future includes an increase in the cost of motor 
fuel and automobile travel, as well as a degree of 
uncertainty concerning motor fuel supply; a stabil
ization of population lifestyle trends, with only 
small future increases in female labor force partici
pation and little change in household size; moderate 
economic growth in the Region consistent with 
historic trends as a result of an ability to effec
tively compete with other areas of the nation for 
economic growth; moderate population growth 
with no net in- or out-migration; and a centralized 
land use development pattern, with a return to the 
housing unit densities and population level in Mil
waukee County which existed in 1970, when the 
county population was at its recorded peak. Any 
new urban development would occur primarily at 
medium density along the full periphery of and 
outward from existing urban centers. Salient 
aspects of this alternative future, which has been 
called the moderate growth scenario-centralized 
land use plan future, are summarized in Table 6. 
This alternative future is described in greater detail 
in a companion document to this report, SEWRPC 
Technical Report No. 25, Alternative Futures for 
Southeastern Wisconsin. 

Alternative primary transit system plans for this 
future have been tested and evaluated according 
to the procedures described in the previous chapter 
of this report. The first step of the testing and 
evaluation process was the identification of a maxi
mum network of corridors for each of the principal 
types of primary transit modes to be considered
specifically, commuter rail, bus-on-freeway modes, 
and fixed guideway modes. These networks were 
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Table 6 

CHARACTERISTICS OF THE MODERATE GROWTH 
SCENARIO-CENTRALIZED LAND USE PLAN ALTERNATIVE FUTURE 

Energy 

Oil price to converge with world oil price, 
which will increase at 5 percent annual 
rate to $72 per barrel in the year 2000 
(1979 dollars) 

Petroleum-based motor fuel to increase 
to $2.30 per gallon by the year 2000 
(1979 dollars) 

Assumes some potential for major and 
continuing disruptions in oil supply, 
causing the population to perceive for 
travel mode choice that their automobile 
is 25 percent less available for tripmaking 

Low degree of conservation in all sectors 
resulting in increase in energy use of 
3 percent per year 

Automobile fuel efficiency of 27.5 miles 
per gallon 

Economic Activity of 
Region in the Year 2000 

Key External Factors 

Economic Conditions 

Region is considered to have relatively 
high attractiveness and competitiveness 

Per capita and household income increase 
envisioned as a result of attractiveness 
and competitiveness of Region, an 
increased proportion of the population 
being of work force age, and increased 
labor force participation 

Attendant Regional Change 

Population Lifestyles 

Female labor force participation increases 
to 50 to 55 percent and total labor force 
participation is 60 to 65 percent 

A continuation of below-replacement
level fertility rates during the next 
decade, followed by an increase to 
replacement level by the year 2000 

Average household size stabilizes 

Population of Region 
in the Year 2000 

1,016,000 jobs 
Manufacturing 
Services. 
Other ..... 

2,219,300 persons 
32 percent 
40 percent 
28 percent 

Income of $29,600 per household in 1979 dollars 
(38 percent increase since 1970, or a 1.1 percent 
annual rate of increase) 

Income of $10,000 per capita in 1979 dollars 
(54 percent increase since 1970, or a 1.4 percent 
annual rate of increase) 

Land Use Plan 

Urban Growth and Density Population Distribution 

Milwaukee County 

29.2 percent-0-19 years of age 
58.5 percent-20-64 years of age 
12.3 percent-65 years of age or older 

739,400 households 

Average household size of 2.9 persons 

Employment Distribution 

Milwaukee County Occurs primarily at medium residential 
density along the periphery of, and 
outward from, existing urban centers 

PopUlation 1,049,600 persons Employment 593,600 jobs 

Existing developed portions of Milwaukee 

County generally maintain at least 
residential density of 1970 

Source: SEWRPC. 
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Percent Change 
from 1970 

Percent Change 
from 1978 

Outlying County 
Population 

(Ozaukee, 
Washington, 
Waukesha) 

Percent Change 
from 1970 

Percent Change 
from 1978 

0.4 

10.0 

677,600 persons 

93.8 

52.8 

Percent Change 

from 1970 16.2 
Percent Change 

from 1978 5.6 
Outlying County 

Employment 
(Ozaukee, 
Washington, 
Waukesha) 231,400 jobs 

Percent Change 
from 1970 119.5 

Percent Change 
from 1978 63.6 



developed based upon an assessment of major exist
ing and future travel demands in the Milwaukee 
area, and on a previous assessment of available 
rights-of-way, as documented in SEWRPC Techni
cal Report No. 23, Transit-Related Socioeconomic, 
Land Use, and Transportation Conditions and 
Trends in the Milwaukee Area. The second step 
in this process was the refinement of the networks. 
In this step specific alignments were selected from 
among available alternatives for the location of pro
posed primary transit facilities within each corridor. 
Considerations in the refinement process included 
cost, travel time advantage, travel market potential, 
and community disruption. The refined networks 
were then subject to comprehensive test, evalua
tion, and comparison to establish the extent to 
which they meet the adopted primary transit 
system development objectives, principles, and 
standards, and to develop the best plan under this 
alternative future so identified. 

DEVELOPMENT OF MAXIMUM 
PRIMARY TRANSIT SYSTEM NETWORKS 

As already noted, the first step in the development, 
test, and evaluation of the primary transit system 
alternative plans was to establish the maximum 
extent of potential networks of services and facili
ties to be considered for each major type of pri
mary transit mode under each alternative future. 
Accordingly, maximum networks were defined as 
general corridors for freeway-related motor bus 
modified rapid primary transit service; motor bus, 
light rail, and heavy rail guideways; and commuter 
rail service. The maximum networks were defined 
recognizing that the future spatial configuration of 
the area primary transit system, particularly one 
which requires fixed guideways, will have a signifi
cant impact upon both the costs and effectiveness 
of the secondary and tertiary, as well as the pri
mary transit systems, and of the entire transpor
tation system of the Milwaukee area. Only those 
corridors characterized by heavy travel demands or 
an availability of right-of-way or facility and atten
dant relatively low development cost and minimum 
disruption were initially included as part of each 
maximum network. 

Service to Major Travel Demands 
One of the two criteria used in defining the maxi
mum extent of the primary transit networks con
sidered under the study was travel demand. Only 
corridors of heavy travel demand can be expected 
to provide the levels of ridership necessary to 

justify the costs of primary transit system construc
tion and operation. These corridors must have 
a large total market of travel to draw upon, and are 
usually characterized by automobile traffic and 
parking congestion which can make travel on high
speed primary transit systems particularly attrac
tive. Only in such densely traveled corridors can 
a greater reliance on transit travel have important 
secondary impacts on highway congestion, motor 
fuel consumption, and air pollution. 

Corridors of major travel demand in the Mil
waukee area under the moderate growth scenario
centralized land use plan were identified through 
analysis of the location of existing and proposed 
major trip generators; of existing and future travel 
desire lines in the Milwaukee area the impact of 
probable future travel demand on the Milwaukee 
area transportation systeIl) in the absence of any 
future transit improvement or expansion; and of 
existing transit routes of heavy ridership. 

Major Land Use Activity Centers: The location of 
major travel corridors in the Milwaukee area and 
in the Southeastern Wisconsin Region can be iden
tified, in part, through an examination of the exist
ing and proposed location of major land use activity 
centers. These major, or regional, activity centers 
and areas include the larger retail and service cen
ters, industrial centers, medical centers, universi
ties, intercity transportation terminals, regional 
parks and outdoor recreation centers, and concen
trations of high-density residential development. 
Travel to, from, and betw~en these centers and 
areas may be expected to represent a fairly sub
stantial portion, if not a majority, of the travel 
in the corridors of heavy travel demand within 
the Milwaukee urbanized area. The location of 
these major activity centers and areas is shown on 
Map 5. 

Major retail and service centers are those commer
cial centers which have a regional service orienta
tion. As of January 1980 there were 13 such major 
retail and service centers in the Region, 10 of 
which were located within the Milwaukee area. The 
centralized land use plan under the moderate 
growth scenario foresees the development of three 
additional retail service centers within the greater 
Milwaukee area-specifically in Oak Creek, West 
Bend, and Waukesha. As indicated in Table 7, the 
retail centers existing in the Milwaukee area in 
1972 provided over 12 percent of the total regional 
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Map 5 

EXISTING AND PROPOSED MAJOR LAND USE ACTIVITY CENTERS IN THE REGION 
UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

LE GEND 

EXISTING OR DEVELOPING MAJOR LAND 

D MAJOR INDUSTRIAL CENTER 

- MII.JOFI RETJI.II. "" Se:RVIC~ CENTEFI 

I!!!!!!!!!I 
MII.JOFl PUBLIC OUTOOOFI R[CR["'TION C[NTE R 

- "' ... JOR INTERCITY TR"'NSPOlnAT ION CE NTE R - MAJOR EDUCAT IONAL C[NT[I'I 

D MA"!oA MEDICAl. CENTEI'I 

- " IGI-I - OENSITV RESIDENTIA L AREAS 

PROPOSED MAJOR LAND USE CENTERS 

• M ... ..!OR RET4IL AND SERVICE CENT!!: 1't 

A MAJOR PUBLIC OU TDOOR "'[CREATION CEt<TEI't 

>0 .. _ 'UT 

I \ « t--+ 

...-".-t-+--o . 
"' · r "~ -<':3# 

-...L-.....v-r,,-,' \ ~ t: : ~ 
: - .J.' -~ ~ 1_ ,_ - T + 

'2_L __ ' _" ... 1.....-~_rL "_'-.jJ:"'c_,-"'="l~ 
One of the considerations in Ihe identification i I liKed guideway alignmen,s was th~ 10(:8tion of mZ!jor land uS(' &clivily centers in the Milwaukee area and in th~ Southellstern 
Wiscomin Region . Such major activity centers and areiH include the I~rgcr retail and service centers, major industrial centen, inler(;ily transportation t!lrminals, regional park.s, major 
medical cenlcrs. colleges and universitIes, and concentrations of high-density residential developmenL Shown on thiS map are the existing major hmd use cen'~s as of 1980, as well as 
such major cente,s proposed for development by the vear 2000 undar the moderate growth $Cener lo-cenlraliled land use plan alternatIve IUlure. 
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Table 7 

EXISTING AND PROPOSED MAJOR RETAIL AND SERVICE CENTERS IN THE REGION 
UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Net Land Use Area b 

Major Retail and 
(acres) Employment 

Service Centers a 
1970 2000 1972 2000 

Existing 
Milwaukee Area 

Bay Shore. .. · . · . 28 28 5,600 5,700 
Capitol Court. .. 28 28 3,000 3,100 
Mayfair. 21 38 3,600 5,500 
Milwaukee Central Business District. 97 97 65,000 66,100 
Mitchell Street. .. · . . . · . 20 20 4,400 4,700 
Northridge .. · . · . · . -- 45 -- 4,500 
Southgate. · .. · . 28 28 2,400 2,500 
South ridge ... · ... · . 25 43 2,700 4,500 
West Allis-West. · . · .. 21 26 1,500 2,100 
Brookfield Square. .. · . 44 82 1,900 6,100 . 

Subtotal 330 435 91,000 104,800 

Other 
Kenosha Central Business District. · . 29 29 2,400 2,400 
Racine Central Business District. 31 31 4,100 4,500 
Elmwood Plazac .. .. · . 18 -- 1,700 --

Subtotal 78 60 8,200 6,900 

Existing Total 390 495 99,200 111,700 

Proposed 
Oak Creek . . .. · . · . -- 30 -- 3,000 
Waukesha Central Business District. .. -- 42 -- 3,100 
West Bend Central Business District. · . -- 43 -- 6,200 
Racine-West . . .... · . -- 34 -- 3,500 

Subtotal -- 194 -- 15,800 

Proposed Total 390 599 99,200 127,500 

Neighborhood and Other Retail 
and Service Centers. · . 6,127 6,571 205,900 307,500 

Total 6,517 7,215 305,100 435,000 

aSee Map 5. 

b Includes only that land actually used for retail and service purposes. 

c This center would be replaced by a proposed new center at the intersection of STH 11 and STH 31. Elmwood Plaza would remain as 
a community-level retail and service center. 

Source: SEWRPC. 

employment and 30 percent of the commercial 
employment, while accounting for about 5 percent 
of the total retail and service land in the Region 
and less than one-fiftieth of 1 percent of the total 
area of the Region. The existing and proposed 
retail and service centers in the Milwaukee area are 
envisioned to provide over 11 percent of the year 
2000 employment in the Region and 26 percent 

of the year 2000 commercial employment, while 
accounting for about 7 percent of the total future 
retail and service land in the Region and less than 
one-thirtieth of 1 percent of the total area of 
the Region. 

Major industrial centers include the larger and 
more concentrated locations of manufacturing 

45 



activities, wholesaling offices, and warehouse and 
storage areas within the Region. In 1970 the 
Region contained more than 10,000 acres of land 
devoted to industrial uses. Although this industrial 
development comprised only 0.6 percent of the 
total area of the Region, it accounted for almost 
40 percent of the total regional employment. The 
14 major industrial centers existing in the Mil
waukee area in 1972 represented nearly 20 percent 
of total regional employment and 50 percent of 
the total regional industrial employment, while 
accounting for 33 percent of the total regional 
industrial lands and less than one-fifth of 1 percent 
of the total area of the Region. Under the moder
ate growth scenario-centralized land use plan, the 
17 existing and proposed major industrial centers 
in the Milwaukee area are anticipated to provide 
nearly 19 percent of the total regional employ
ment by the year 2000 and 49 percent of the 
regional industrial employment, while accounting 
for 36 percent of the regional industrial lands and 
less than one-half of 1 percent of the total land 
of the Region (see Table 8). 

As major institutional centers, the major universi
ties of the Milwaukee area are significant genera
tors of travel. In 1972 the two major universities in 
the Milwaukee area-the University of Wisconsin
Milwaukee and Marquette University-represented 
the second and third largest concentrations of 
travel demand in the Milwaukee area, respectively. 
Only the Milwaukee central business district was 
a larger generator of travel demand of approximate 
equal land area-1.25 to 1.50 square miles. 

Areas of high residential density in the Milwaukee 
area a also represent concentrations of travel demand. 
Over 40 percent of the trips made in the Region 
on an average weekday in 1972 were destined for 
a residence. Although they would represent nearly 
40 percent of the households in the Region, high
density residential areas in the Milwaukee area in 
the year 2000 would account for less than 11 per
cent of the total residential land area of the Region 
under this alternative future, and only slightly 
more than 1 percent of the total land area of 
the Region. 

Other major land use activity centers of areawide 
importance which primary transit should connect 
and serve include major medical centers, major 
park and outdoor recreation areas, county-operated 
technical and vocational schools, and intercity 
transportation terminals. The location of these 
land use activity centers and areas in the year 2000 
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are shown on Map 5. As shown on this map, the 
major concentrations of intensive land use activity 
are located primarily in central Milwaukee County. 

Existing and Future Travel Desire Lines: The 
location of major travel corridors in the Milwaukee 
area can also be identified through an examination 
of the existing and probable future travel desire 
lines within the Milwaukee area and the South
eastern Wisconsin Region. A travel desire line is 
a direct, straight-line link between a trip origin and 
a trip destination, irrespective of the configuration 
of existing or proposed transportation facilities and 
services. To display the existing and future travel 
desire lines within the Region, a network was devel
oped which as directly as possible connected the 
major subareas of the Region. Existing and future 
travel demand between the subareas of the Region 
were then assigned to that network. The amount of 
travel demand assigned to any segment of the net
work represented the sum of tlie volume of desired 
travel movement which may be expected between 
the subareas of the Region which are connected in 
a direct path by that segment. The pattern of travel 
desires in the Region was then shown on a map of 
the network on which the volume of desired travel 
on each of the segments of the network is graphi
cally represented by the width of the segment. 

Such a pattern of travel desire lines as they existed 
within the Region in 1972, the year of the Commis
sion's last origin-and-destination survey, is shown 
on Map 6. The greatest volume of then-existing 
travel in the Region on an average weekday can 
be seen to occur between certain subareas of 
the Milwaukee area, and particularly between cer
tain subareas of Milwaukee County. The greatest 
volume of travel desire lines in Milwaukee County 
occurs in the intensely developed areas of the City 
of Milwaukee, and is centered on the Milwaukee 
central business district. Major corridors of travel 
desire lines are evident in all landward directions 
radiating from the Milwaukee central business 
district. In addition, crosstown corridors are evi
dent in an east-west direction north and south of 
the Milwaukee central business district, as well as 
in a north-south direction west of the central busi
ness district. Generally, the volume of travel in 
these major travel corridors declines with increas
ing distance from the Milwaukee central business 
district. Travel desire line volumes throughout the 
Region outside Milwaukee County are substantially 
less than those within Milwaukee County, the only 
exceptions being the volumes between Milwaukee 
County and eastern Waukesha County and in and 
between the Cities of Racine and Kenosha. 



Table 8 

EXISTING AND PROPOSED MAJOR INDUSTRIAL CENTERS IN THE REGION 
UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Major Industrial Centers a 

Existing 
Milwaukee Area 

Cudahy-South Milwaukee .. ... · . · ... 
Milwaukee-Glendale. · . · . · . 
Milwaukee-Menomonee Valley East ..... 
Milwaukee-Menomonee Valley West ... 
Milwaukee-Near North · ... · . · . 
Milwaukee-Near South · .. · .. · . · . 
Milwaukee North .. · .. · . · ... 
Milwaukee South. · ..... · . · . 
West Allis-East. · . · . · ... 
West Allis-West. · .. · . · . · . 
West Milwaukee · . · . 
West Bend. · . .. · . · .. · . 
Butler-Wauwatosa-Brookfield. ... · . · . 
New Berlin .... · .... · .. · . 

Subtotal 

Other 
Kenosha-East. · . · . · . · .. · . 
Mt. Pleasant. .. · ... 
Racine. ... · . · . 

Subtotal 

Existing Total 

Proposed 
Milwaukee-Granville. · ... 
Oak Creek . . · .. · ..... · .. 
Waukesha. .. · . · . · ... · .. 
Kenosha-West · ... · . · .. 
Burlington · . · .. · . · .. 

Subtotal 

Proposed Total 

Local and Other Industrial Centers. · .. · .. 
Total 

aSee Map 5. 

b Includes only that land actually used for industrial purposes. 

Source: SEWRPC. 

An examination of the volume of travel desires 
which may be expected to occur in the year 2000 
under the moderate growth scenario-centralized 
land use plan alternative future indicates that the 
overall travel desire line pattern for the Region 
may be expected to continue to be concentrated in 

Net Land Use Areab 

1970 

256 
358 
398 
120 
123 
280 
342 

89 
220 
129 
408 

83 
375 
174 

3,355 

214 
162 
273 

649 

4,004 

--
--
--

--
--
--

4,004 

6,034 

10,038 

(acres) Employment 

2000 1972 2000 

326 7,300 8,400 
358 17,800 18,200 
396 18,600 19,000 
120 5,300 5,400 
123 15,000 15,300 
280 12,600 12,000 
342 20,800 21,200 

89 4,100 4,200 
220 9,300 9,500 
129 3,SOO 3,700 
408 15,400 15,700 
314 3,800 7,100 
375 14,600 14,900 
524 3,500 8,500 

4,006 151,700 163,100 

214 11,600 11,600 
575 3,500 9,400 
273 12,500 12,800 

1,062 27,600 33,800 

5,068 179,300 196,900 

1,117 -- 15,500 
678 -- 8,800 
460 -- 8,000 
313 -- 4,500 
325 -- 4,700 

2,893 -- 41,500 

7,961 179,300 238,400 

8,799 120,800 159,300 

16,710 300,100 397,700 

Milwaukee County, focusing on the City of Mil
waukee and the Milwaukee central business district 
(see Map 7). The major corridors of travel desire 
lines radiating from the Milwaukee central business 
district to the southeast, southwest, north, and 
northeast may be expected to remain, as may the 
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Another consideration in the identification of potential fixed guideway alignments was the location of major corridors of travel demand as 
indicated by existing travel desire lines within the Milwaukee area and the Southeastern Wisconsin Region. As indicated by the concentration of 
travel "desire lines" connecting person trips origins and destinations shown on this map, major corridors of travel demand occur in the more 
intensely developed areas of the City of Milwaukee, centered on the Milwaukee central business district. In general, the major corridors of travel 
demand radiate from the Milwaukee central business district in all landward directions. Significant corridors of travel demand also occur in the 
Racine and Kenosha areas of the Region. 

Source: SEWRPC. 
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Another consideration in the identification of potential fixed guideway alignments was the probable future location of major corridors of travel 

demand as indicated by future travel desire lines. Under the moderate growth scenario-centralized land use plan alternative future, major 

corridors of travel demand as indicated by concentrations of travel "desire lines" connecting person trip origins and destinations may be 

expected to continue to be concentrated in Milwaukee County, focusing on downtown Milwaukee as do the existing travel desire lines (see 

Map 6). Travel volumes in most major corridors in the Milwaukee area may be expected to increase, especially those which extend toward the 
Brown Deer, Menomonee Falls, and Oak Creek suburban areas. In addition, travel in the Milwaukee-Racine-Kenosha corridor can be expected 

to increase sign ificantly. 

Source: SEWRPC. 49 



crosstown corridors in an east-west direction north 
and south of the central business district, and in 
a north-south. direction west of the central busi
ness district. Increases in travel desire line volumes 
may be expected in corridors radiating from the 
Milwaukee central business district into the south
ern portion of Milwaukee County, into Ozaukee 
County, and into northeastern Waukesha County. 
Outside Milwaukee County, travel desire lines within 
and between the Cities of Racine and Kenosha may 
be expected to continue to be significant. Travel 
desire line volumes between the City of Milwaukee 
and the Cities of Racine and Kenosha may also be 
expected to increase. 

When considering only the heaviest 15 percent of 
travel desire line volumes, the resulting pattern is 
principally one of corridors radiating from the Mil
waukee central business district, but also includes 
some crosstown corridors. As shown on Map 8, the 
network of the heaviest desire line volumes in 1972 
shows major corridors radiating from the Mil
waukee central business district in northeasterly, 
northerly, westerly, and southwesterly directions, 
and crosstown corridors north and west of the cen
tral business district. The network of the heaviest 
future travel desire lines expected to occur under 
this alternative future similarly displays major cor
ridors of travel desire lines to the northeast and 
west of the Milwaukee central business district, and 
a major crosstown corridor west of the central 
business district. Major travel corridors northwest, 
south, and southeast of the Milwaukee central busi
ness district are also evident. 

Future Travel Volumes: A third way in which 
major travel demand patterns can be identified 
is through consideration of the travel and traffic 
volumes which may be expected to occur on the 
future transportation system in the absence of any 
long-range primary transit system improvement or 
expansion. Those parts of the area transportation 
system carrying the highest volumes of traffic are 
corridors of heavy travel demand with potential for 
primary transit development. Those parts of the 
arterial street system both carrying high traffic 
volumes and experiencing traffic congestion are 
also corridors with a potential for primary transit 
development. Corridors of future heavy travel 
demand identified in this manner, however, neces
sarily reflect the constraints of the location and 
capacity of the existing Milwaukee area transporta
tion system. 

Future travel demand in southeastern Wisconsin 
under this alternative future was estimated through 
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application of the travel simulation models decribed 
in Chapter II of this report. The unimproved trans
portation system to which the travel demand anti
cipated under this alternative future was assigned 
was a combination of the lower-tier arterial street 
and highway system of the adopted long-range 
regional transportation system plan which is 
described in Chapter II of this report, and the 
adopted short-range public transit system plan for 
the Milwaukee County Transit System combined 
with the existing Waukesha County-Milwaukee 
County commuter bus service operated by Wis
consin Coach Lines, Inc. The public transit system 
existing in Milwaukee County in 1979 and the 
Waukesha County-Milwaukee County commuter 
bus service are described in Chapter VI of SEWRPC 
Technical Report No. 23, Transit-Related Socio
economic, Land Use, and Transportation Condi
tions and Trends in the Milwaukee Area. 

The adopted short-range transit system plan for 
Milwaukee County differs from the existing transit 
system with respect to the primary transit element 
in that three new park-ride lots with "Freeway 
Flyer" service are to be added to the existing 
system; with respect to the secondary, or express, 
element in that three new peak-period routes are to 
be added to the existing system; and with respect 
to the tertiary, or local, transit element in that two 
new routes are to be added to the existing system, 
15 existing routes are to be extended, about one
half of the existing routes are to be partially 
rerouted to improve connectivity and directness, 
and nearly one-third of the existing routes are to 
have headways reduced during off-peak time 
periods. These recommended improvements are 
anticipated to result in substantially more transit 
ridership at the end of five years than may be 
expected under a continuation of the existing 
transit route structure and level of service. It 
should be recognized, however, that the improve
ments recommended under this "base" or "no 
long-range transit improvement" system are the 
only improvements that are assumed to be made 
over the 20-year design period of this study. 

Under this alternative future and this "base" or 
"no-Iong-range transit improvement" transporta
tion system, a total of 5,664,400 person trips can 
be expected to be generated on an average week
day within the Region. As shown in Table 9, this 
represents an increase of about 27 percent over the 
approximately 4,460,400 person trips generated 
within the Region on an average weekday in 1972. 
The 27 percent increase in total person trips 
internal to the Region anticipated from 1972 to 
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The location of major travel corridors in the Milwaukee area can be identified in part through an examination of the existing and probable 

future travel desire lines within the Milwaukee area. The pattern of travel desire tines which results from considering only the heaviest 15 per
cent of desire line volumes is Principally one of corr idors which radiate fram downtown Milwaukee . Such a pattern is illustrated on this map, 
along with evidence of some crOsstOwn corridors. Of special importance are the travel desire lines which occur for both the existing and future 

t ravel patterns. 

Source: SEWRPC. 51 



Table 9 

COMPARISON OF THE DISTRIBUTION OF INTERNAL PERSON TRIPS IN THE REGION BY TRIP PURPOSE: 1972, 
ADOPTED REGIONAL LAND USE AND TRANSPORTATION SYSTEM PLANS, AND BASE PRIMARY TRANSIT 

SYSTEM PLAN FOR THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Internal Person Trips Generated on an Average Weekday 

Existing 1972 2000 Adopted Plan Base Plan 

Number Percent Number Percent Number Percent 
Trip Purpose of Trips of Total of Trips of Total of Trips of Total 

Home-Based Work ..... 1,055,500 23.7 1,364,600 23.7 1,385,300 24.5 
Home·Based Shopping ... 673,600 15.1 848,700 14.8 666,100 11.8 
Home·Based Other ..... 1,532,600 34.3 1,948,600 33.9 1,988,700 35.1 
Nonhome Based ....... 779,800 17.5 1,001,300 17.4 1,036,600 18.3 
School ............ 418,900 9.4 587,700 10.2 587,700 10.3 

Total 4,460,400 100.0 5,750,900 100.0 5,664,400 100.0 

Source: SEWRPC. 

Table 10 

COMPARISON OF THE DISTRIBUTION OF INTERNAL PERSON TRIPS IN THE REGION BY MODE OF TRAVEL: 
1972, ADOPTED REGIONAL LAND USE AND TRANSPORTATION SYSTEM PLANS, AND BASE PRIMARY 
TRANSIT SYSTEM PLAN FOR THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Internal Person Trips Generated on an Average Weekday 

Existing 1972 

Number Percent 
Mode of Travel of Trips of Total 

Automobile Driver ..... 2,884,700 64.7 
Automobile Passenger ... 1,217,900 27.3 
Transit Passenger ...... 184,200 4.1 
School Bus Passenger .... 173,600 3.9 

Total 4,460,400 100.0 

Source: SEWRPC. 

2000 compares with a 23 percent increase in popu
lation and a 36 percent increase in employment 
anticipated over the same period in the Region. 
The number of total trips and trips by purpose 
expected to be generated under this base transpor
tation system is nearly the same as that expected 
under the adopted regional land use plan and trans
portation system plan, as both are based on the 
same population and employment levels and degree 
of land use centralization. 
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2000 Adopted Plan Base Plan 

Number Percent Number Percent 
of Trips of Total of Trips of Total 

3,764,100 65.5 3,690,100 65.1 
1,363,200 23.7 1,318,300 23.3 

335,000 5.8 3a7,400 6.5 
288,600 5.0 288,600 5.1 

5,750,900 100.0 5,664,400 100.0 

The distribution of person trips internal to the 
Region anticipated under this alternative future 
and base transportation system is summarized in 
Table 10 by mode of travel. Under this alternative 
future and base transportation system, 3,690,100 
auto driver trips, 3,690,100 auto passenger trips, 
367,400 transit passenger trips, and 288,600 school 
bus passenger trips may be expected to be gener
ated in the Region. Most significant is the increase 
in transit passenger trips anticipated under this 



Table 11 

COMPARISON OF FACTORS WHICH AFFECT TRAVEL MODE CHOICE: 1972 AND 1979 CONDITIONS, 
ADOPTED REGIONAL LAND USE AND TRANSPORTATION SYSTEM PLANS, AND BASE PRIMARY 

TRANSIT SYSTEM PLAN FOR THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Factor Existing 1972 
Motor Fuel 

Cost per Gallon (in 1979 dollars) ... $0.65 
($0.36 in 

1972 dollars) 
Automobile Fuel Efficiency 

(miles per gallon). ........... 12 
Cost per Mile (in 1979 dollars)' .... $0.05 

($0.03 in 
1972 dollars) 

Milwaukee Area Transit Fare 
(in 1979 dollars) ............. $0.90 

($0.50 in 
1972 dollars) 

Regional Automobile Availability 
Total. .................. 704,600 
Average Number of 
Persons per Auto ........... 2.6 

Source: SEWRPC. 

alternative future. Much of this difference is a result 
of the significantly greater attractiveness of public 
transit postulated under this future with respect to 
cost of travel. 

As shown in Table 11, the public transit fare would 
be substantially lower under this alternative future 
and base transportation system than under either 
1972 conditions or those conditions postulated in 
the adopted regional transportation system plan. 
Also, the cost of motor fuel per mile traveled by 
automobile would be somewhat higher. It was 
assumed under this future that the present transit 
fare in the Milwaukee area of $0.50 would not 
increase in real cost, but would increase only to 
offset the effects of general price inflation. Another 
factor contributing to this greater attractiveness of 
public transit for trip making is the improvements 
in off-peak transit service included in the adopted 
short-range transit plan for Milwaukee County. 
Finally, public transit use will increase under this 
alternative future because of its assumption that 
motor fuel supply will be uncertain and disrupted 
to the extent that the population will consider 
owned automobiles to be 25 percent less available 
for all home-based tripmaking. 

Existing 1979 2000 Adopted Plan Base Plan 

$1.00 $1.80 $2.30 
($1.00 in 

1972 dollars} 

14 27.5 27.5 

$0.07 $0.07 $0.08 
($0.04 in 

1972 dollars} 

$0.50 $0.90 $0.50 
($0.50 in 

1972 dollars} 

802,100 1,002,500 1,032,400 

2.2 2.2 2.1 

The increase in transit passenger trips is anticipated 
to occur for all trip purposes except trips to and 
from school, as shown in Table 12. Substantial 
increases are expected to occur in trips for shop
ping and other non work or nonschool purposes. 
The increased use of public transit for such non
work and nonschool trips represents a continuation 
of a trend experienced by the Milwaukee County 
Transit System over the last several years. It is anti
cipated that the increase in these trip purposes will 
be over three times greater than the increase in 
work trips. This represents a distribution of transit 
trips by trip purpose not experienced in the Mil
waukee area since before World War II. However, 
of total person trips for work purposes over 9 per
cent, would be transit passenger trips, which is 
still more than the proportion of total trips antici
pated to be made by transit for shopping and other 
non work- or nonschool-purpose trips. 

The approximate doubling of transit use expected 
in the Milwaukee area over the 2S-year period from 
1972 to 2000 under this alternative future and 
base primary transit system, although substantial, 
apppears reasonable under this, the most optimistic 
future for transit use in the Milwaukee area, and 
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Table 12 

COMPARISON OF THE DISTRIBUTION OF INTERNAL TRANSIT PASSENGER TRIPS IN THE MILWAUKEE AREA 
BY TRIP PURPOSE: 1972, ADOPTED REGIONAL LAND USE AND TRANSPORTATION SYSTEM PLANS, AND BASE 
PRIMARY TRANSIT SYSTEM PLAN FOR THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Existing 1972 

Number Percent 
Trip Purpose of Trips of Total 

Home-Based Work ..... 70,100 39A 
Home-Based Shopping ... 18,000 10.1 
Home-Based Other ..... 26,900 15.1 
Nonhome Based ....... 12,600 7.1 
School ............ 50,200 28.3 

Total 177,800 100.0 

Source: SEWRPC. 

with implementation of the current five-year transit 
development program for the Milwaukee area. 
Under this future and program, transit fares would, 
in effect, be reduced by nearly one-half, while the 
cost of automobile travel per mile would increase 
by more than 60 percent. It is estimated that these 
changes in the cost of travel alone account for 
about 50 percent of the anticipated increase in 
transit ridership. The assumption under this future 
that motor fuel will experience periodic disrup
tion, or that the supply will be rationed to the 
extent that households will perceive a 25 percent 
reduction in automobile availability for tripmaking, 
is also a factor in the forecast transit ridership 
increase, accounting for about 25 percent of that 
increase_ The assumption that the total market for 
transit use in the Milwaukee area will increase sub
stantially under this future as a result of an increase 
in the number of households and the number of 
jobs in Milwaukee County is yet another factor 
contributing to the forecast increase, accounting 
for about 10 percent. The route extensions and 
level of service improvements actually made in the 
Milwaukee area transit system since 1972, together 
with those proposed in the recommended five-year 
transit system development program for the Mil
waukee area, account for about 15 percent of 
the increase. 

The forecast ridership increase is consistent with 
recent trends in transit use in the Milwaukee area. 
Since public ownership of the system in 1975, 
when fares were stabilized and service improved, 
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Average Weekday Transit Passenger Trips 

2000 Adopted Plan Base Plan 

Number Percent Number Percent 
of Trips of Total of Trips of Total 

123,000 41.8 102,100 31.2 
33,000 11.2 39,000 11.9 
77,500 26.3 116,900 35.8 

9,800 3.3 17,500 5A 
51,300 17A 51,300 15.7 

294,600 100.0 326,800 100.0 

and since the cost of motor fuel and automobile 
travel began to increase substantially, transit rider
ship in the Milwaukee area has increased at an aver
age annual rate of about 5 percent. The ridership 
increase expected under this alternative future 
from the year 1979 to the year 2000 represents 
a halving of that annual rate of increase. The 
increase in non work-purpose transit trips, or off
peak transit use, anticipated under this future 
represents a continuation of current trends in 
Milwaukee area transit use. In 1972 fewer than 
50,000 transit trips were made in the Milwaukee 
area during the midday nours of 9:00 a.m. to 
3:00 p.m., less than the number made during the 
morning peak hours of 6:00 a.m. to 9:00 a.m. 
A total of 54,000 midday transit trips were made 
in 1978, nearly 25 percent more than the number 
of trips made during the morning peak hours. 
Under this alternative future and base transit plan, 
it is expected that about 60 percent more transit 
trips will be made during the six-hour midday 
period than during the morning peak period. 
Transit trips made during the midday period are 
expected to increase from 1978 levels at an annual 
rate of about 3.4 percent, slightly more than the 
2.5 percent annual rate of increase expected for 
total transit trips. 

The resulting traffic volumes anticipated under this 
alternative future and base transportation system 
are shown on Map 9. The greatest traffic volumes 
are expected to occur on the freeway system, which 
will account for over 11.7 million vehicle miles 
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T he average weekday traffic volumes anticipated on the regional arterial street and highway system in the year 2000 under the base transpor

tation system and moderate growth scenario-centralized land use plan are shown on this map. T he greatest traffic volumes may be expected to 

occur on the freeway system and, although freeways in the Region will consti tute less than 9 percent of the arterial street and highway system 

in the year 2000. these facilities may be expected t o carryover 40 percent of the arterial vehicle miles of travel. Of particular significance to 

transit planning are the standard surface arterial streets and highways w hich are expected to carry substantial average weekday traffic volumes 
in the year 2000. Such facilities are located principally in north-central and northwestern M ilwaukee County, where there are no existing or 

planned freeways, as well as in and around the Cities of Racine and Kenosha. 

Source: SEWRPC. ss 



of travel in the Region on an average weekday. 
Although freeways in the Region will constitute 
less than 9 percent of the arterial street and high
way system in the year 2000 under this future and 
base transportation system, these facilities may be 
expected to carryover 40 percent of the arterial 
vehicle miles of travel. The greatest freeway traffic 
volumes in the Region on an average weekday will 
occur in the Milwaukee area, and particularly in 
Milwaukee County. Within Milwaukee County, the 
heaviest concentration of travel volumes will occur 
on freeways emanating radially from the Mil
waukee central business district, specifically to the 
north on the North-South Freeway (IH 43), to the 
west on the East-West Freeway (IH 94), and to the 
south on the North-South Freeway (IH 94). In 
addition, heavy freeway traffic volumes will occur 
in an east-west direction along the Airport Freeway 
(IH 894) south of the Milwaukee central business 
district, as well as in a north-south direction along 
the Zoo Freeway (USH 45 and IH 894) west of the 
City of Milwaukee. Generally, the volumes of travel 
on the radial freeways will decline with increasing 
distance away from the Milwaukee central busi
ness district. 

Standard arterial streets and highways expected 
to carry substantial average weekday traffic 
volumes in the year 2000 are located principally in 
north-central and northwestern Milwaukee County, 
where there are no existing or planned freeways. 
A particularly heavily traveled arterial would be 
W. Capitol Drive extending in an east-west direc
tion from the North-South Freeway (IH 43) to 
STH 164 in Waukesha County. Heavy traffic 
volumes are also expected to occur along stretches 
of W. Silver Spring Drive, W. Good Hope Road, 
and W. Brown Deer Road west of the North-South 
Freeway (IH 43) and east of the Fond du Lac 
Freeway (USH 41 and 45). Heavily used standard 
arterial streets radiating from the Milwaukee cen
tral business district may be expected to include 
W. Fond du Lac Avenue to the northwest and 
W. Bluemound Road (USH 18) and W. Wisconsin 
Avenue to the west. Substantial traffic volumes are 
also expected on N. and S. 27th Streets between 
W. Fond du Lac Avenue on the northwest side of 
the City of Milwaukee and the Airport Freeway 
(IH 894). 

The relationship between the average weekday traf
fic volumes and the capacity of the arterial street 
and highway system in the Milwaukee area and the 
Region anticipated under this alternative future and 
base transportation system is shown on Map 10. 
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The most severe traffic congestion may be anti
cipated to occur on the freeway system in the 
Milwaukee area, particularly on the East-West Free
way (IH 94), North-South Freeway (IH 94 and 
IH 43), and Zoo Freeway (IH 894 and USH 45). 
Primary transit improvement and expansion would 
be an alternative to providing any additional 
capacity for these congested arterials. 

The future transit passenger volumes anticipated 
under this alternative future on the primary, sec
ondary, and tertiary transit system elements of the 
base transportation system are shown on Map 11. 
The greatest volumes of transit passengers on an 
average weekday may be expected to occur in 
a radial pattern emanating from the Milwaukee 
central business district. Seven particularly high 
transit passenger volume corridors are focused on 
the downtown Milwaukee area and extend in all 
landward directions from the Milwaukee central 
business district. Specifically, the major corridors 
of transit ridership radiate from the Milwaukee 
central business district to the northeast, north, 
northwest, west, southwest, south, and southeast. 
In addition, major crosstown corridors are evident 
in an east-west direction north and south of the 
Milwaukee central business district as well as in 
a north-south direction west of the central busi
ness district. 

Existing Transit Usage: The location of major travel 
corridors in the Milwaukee area can also be iden
tified in part by the examination of the transit 
routes in the Milwaukee area which currently 
exhibit the highest levels of ridership. The most 
heavily used routes in the Milwaukee area were 
identified for this analysis through analyses of 
maximum load point passenger counts for public 
transit routes currently operated in Milwaukee 
County by the Milwaukee County Transit System. 
Maximum load point passenger counts establish the 
total number of passengers passing the point or 
points of greatest ridership on a transit route on an 
average weekday. 

The maximum load point passenger count for each 
local transit route currently operated by the 
Milwaukee County Transit System in the summer 
of 1979 is indicated in Table 13. Those routes with 
maximum load counts in excess of 3,500 passen
gers per weekday, comprising about one-third of 
the local and express routes in the Milwaukee area, 
are shown on Map 12. Most of these routes of 
heavy ridership have significantly lower ridership 
and reduced frequency of bus service at their outer-
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This map shows the relationship which may be expected between average "Wee kday traffic volumes and the capacity of arterial street and 
highway system segments in the Milwaukee area and Southeastern Wisconsin Reg ion under the base transportation system under the moderate 
growth scenario-centralized land use plan alternative future. The most severe traff ic congestion may be anticipated to occur on the freeway 
system in the Milwaukee area, where most segments may be expec ted to be operatir.g either at or over design capacity. A substantial number 
of standard surface arterial st reet and highway segments may also be expec ted to be operating at or over design capacity. Such segments are 
gene rally concentrated in the central area of Milwau kee County. An alternative to providing additional capacity for these congested arterials is 
th e improvement and expansion of primary transit service. 

Source: SEWRPC. 57 
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Map 11 

TRANSIT PASSENGER VOLUMES ON THE MILWAUKEE AREA PUBLIC TRANSIT SYSTEM: BASE 
TRANSPORTATION SYSTEM AND MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 
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Th is map indicates the future transit passenger vo lumes which may be expected on the primary, seco ndary. and tertiary transit system elements 
of the base transportation system under the moderate growth scenario-ce ntralized land use plan. Corridors of high transit passenger volumes are 
evident in all landward directions radiating from the Milwaukee central business district. In addition, there is evidence of major crosstown 
corridors which encircle the most high ly developed section of Milwaukee on all three landward sides. 

Source: SEWRPC. 
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Table 13 

TOTAL DAILY PASSENGERS PASSING 
MAXIMUM LOAD POINTS ON AN AVERAGE 

WEEKDAY ON LOCAL AND EXPRESS TRANSIT 
ROUTES OPERATED BY THE MILWAUKEE 

COUNTY TRANSIT SYSTEM: SUMMER 1979 

Route 
Number of 

Number Name Passengers 

10 Wells Street ..... · . · ... 5,268 
11 VI iet Street · .. · . · ... 2,362 
11 Howell Avenue · .. · ... 2,261 
12 12th Street. · . · . 4,062 
13 St. Paul Avenue ..... · .. · . 237 
14 Holton Street .. · . · . · . 3,299 
14 Mitchell Street ... · ..... · . 3,150 
15 Oakland Avenue .. · .... 3,722 
15 Delaware Avenue .... · .. · . 2,166 
18 National Avenue · . · .. · . 4,481 
19 N. 3rd Street. · . · .. 6,330 
19 Greenfield Avenue · .. · . 951 
19 S. 13th Street .. · .... 3,641 
20 S. 16th·S. 20th Streets .. · .. 2,692 
21 North Avenue. · .. 3,059 
22 Center Street · . · . · . 2,188 
23 Fond du Lac Avenue. · . 5,246 
27 N. 27th Street. 4,709 
27 S. 27th Street .. 3,566 
30 Sherman Bou levar,d ... 10,761 
30 Prospect Avenue · . · . · .... 4,886 
30 Jackson Street .. · .. · . 5,082 
31 Washington Avenue .. · ... · . 2,881 
35 N. 35th Street. · .. · ..... 3,000 
35 S. 35th Street . · ........ 2,334 
51 Oklahoma Avenue · .. 2,101 
52 Clement Avenue. · . · .. 522 
53 Lincoln Avenue .. · . · . 936 
54 Mitchell Street. · .. · .. 1,993 
57 Walnut Street-Lisbon Avenue .. 1,845 
58 Green Bay Avenue · . · . · . 477 
60 Burleigh Street · . · . 1,666 
62 Capitol Drive · . · . 4,673 
64 Hales Corners . · . · .. 226 
66 South Milwaukee .. · .. 3,719 
67 N. 76th Street ... · .... · . 889 
67 S. 84th Street . · ... 516 
68 Port Washington Road ...... 462 
71 State Street .. · ..... · . 1,457 
73 Keefe Avenue ........ · .. 87 
76 N. 60th-S. 70th Street ... · . 1,567 
76 S. 68th Street ... · .... · . 669 
76 S. 76th Street .. · ........ 762 
80 N. 6th Street ...... · .. 2,969 
80 S. 6th Street. · . · . · ... 1,984 
82 Adler-Stevenson Streets 113 

Total -- 121,967 

Source: SEWRPC. 

most reaches. Generally, at the beginning of these 
reaches there are turn-back points on the routes 
where at least one-half of the scheduled bus runs 
on the route reverse direction, or where the route 
splits into two or three branches over which sched
uled runs are divided. 

All but two of these segments of the 10 heaviest 
ridership routes radiate from the Milwaukee central 
business district. Of these 10 routes, Route 30-
Sherman-Wisconsin-is by far the most heavily used 
route, with load point counts of about 11,000 
passengers per average weekday west of the central 
business district, and almost 10,000 passengers per 
average weekday east of the central business dis
trict, if both of its branches east of the central 
business district are combined. Other high ridership 
routes beginning and ending at, or passing through, 
the Milwaukee central business district include: 
Route 10-Wells Street-to the west of the central 
business district; Route 12-12th Street-to the 
north; Route 15-0akland Avenue-to the south
east and northeast; Route 18-National-to the 
southwest; Route 19-N. 3rd Street and S. 13th 
Street-to the north and south; Route 23-Fond 
du Lac Avenue-to the northwest; and Route 66-
South Milwaukee-to the southeast. Crosstown 
routes of heavy ridership that do not enter the 
central business district include: Route 27-N. 27th 
Street and S. 27th Street-running north and south
west of the central business district; and Route 62-
Capitol Drive-running east and west-north of the 
central business district. 

These 10 routes can be combined to define seven 
potential primary transit corridors based on exist
ing public transit use (see Map 13). Five of the 
corridors are focused on the Milwaukee central 
business district and extend outward in a north
easterly, northwesterly, westerly, southerly, and 
southeasterly direction. The sixth and seventh 
potential corridors are east-west and north-south 
crosstown corridors, located north and west of the 
central business district, respectively. Combined 
maximum load point counts for all transit routes 
operating in these seven corridors are presented in 
Table 14. The corridor with the highest combined 
maximum load point count is the northwest corri
dor, with a total volume of over 31,000 passenger 
trips on an average weekday recorded at maximum 
load points. There are four corridors with similar 
combined maximum load point counts for an aver
age weekday: the west corridor, with a combined 
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Map 12 

LOCATION OF MILWAUKEE COUNTY TRANSIT SYSTEM ROUTES OF HIGH RIDERSHIP 
BASED ON AVERAGE WEEKDAY MAXIMUM PASSENGER LOAD POINT COUNTS: SUMMER 1979 

t 
T here are 10 routes in the Milwaukee County Transit System identified as carrying in excess of 3,500 passengers per weekday according to 
maximum passenger load point counts. At the outer end of most of these routes, at least one-half of the scheduled bus runs reverse direction or 

the route splits into two or more branches. However, the locations of the trunkline or "inner" portions of these high ridership ro utes are usefu l 

in identif y ing major tfavel corridors. T hose portions of such high ridership routes are displayed on this map. 

Source: Milw.:.Jukee Countv Transit Svstem and SEWRPC. 
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count of nearly 17,000 passenger trips; the north
east corridor, with a combined count of about 
14,000 passenger trips; the north-south crosstown 
corridor, with a combined count of approximately 
14,000 passenger trips; and the south corridor, with 
a combined count of more than 11,000 passenger 
trips. Of the seven heavily used corridors, the cor
ridors with the lowest combined maximum load 
counts are the southeast corridor, with 8,000 pas
senger trips, and the east-west crosstown corridor, 
with over 6,000 passenger trips. The northeast, 
northwest, and west corridors can probably be 
expected to experience greater combined maxi
mum load point volumes during the other seasons 
of the year as trips to the University of Wisconsin
Milwaukee and Marquette University will be made 
along these corridors. 

Conclusions for Major Travel Corridors: Corridors 
of major travel demand were identified under the 
moderate growth scenario-centralized land use plan 
alternative future based upon consideration of the 
location and intensity of existing and proposed 
major activity centers, travel desire lines, future 
traffic on a transit system in the Milwaukee area 
with no long-range improvements, and current 
public transit use in the Milwaukee area. Maps 
illustrating the results of each of the four analyses 
were prepared and overlayed to identify corridors 
which may be expected to be the most heavily 
utilized and which therefore present the best 
markets for potential primary transit service. Seven 
corridors of major travel demand, each approxi
mately one to two miles wide and, together, total
ing about 70 miles in length, were identified, as 
shown on Map 14. These corridors were intended 
to provide the basis for the development of maxi
mum networks for the primary transit system 
alternatives. Only readily available existing rights
of-way or facilities which would present. unique 
opportunities for primary transit service in terms 
of the cost and disruption associated with their 
development were considered for incorporation 
into the maximum design network as extensions of 
individual corridors of major travel demand. 

The corridors of major travel demand so identi
fied are: 1) a northeast corridor-a radial corridor 
extending from the Milwaukee central business dis
trict in a northeasterly direction into the Village of 
Shorewood; 2) a north corridor-a radial corridor 
extending from the Milwaukee central business 
district in a northerly direction into the City of 
Glendale; 3) a northwest corridor-a radial corridor 
extending from the Milwaukee central business dis-

trict in a northwesterly direction to the Village of 
Menomonee Falls in Waukesha County; 4) a west 
corridor-a radial corridor extending from the Mil
waukee central business district in a southwesterly 
direction to the Village of West Milwaukee and 
then westerly to the Cities of Brookfield and New 
Berlin in Waukesha County; 5) a southeast corri
dor-a radial corridor within the study area extend
ing from the Milwaukee central business district 
in a southeasterly direction to the City of Cudahy; 
6) a north-south crosstown corridor-a corridor 
located west of the Milwaukee central business 
district extending from the north side. of the City 
of Milwaukee to the City of Greenfield and Vil
lage of Greendale; and 7) an east-west crosstown 
corridor-a corridor located north of the central 
business district extending from the Village of 
Shorewood to the western fringes of the City 
of Wauwatosa. 

Availability of Rights-of-Way or Facilities 
The availability of existing facilities or rights-of
way as appropriate for the convenient location of 
new primary transit facilities and services at a mini
mum of cost and disruption was also considered in 
the design of the maximum primary transit system 
networks. The suitable facilities readily available 
for the bus-on-freeway and commuter rail primary 
transit modes were considered separately from 
each other and from suitable rights-of-way for the 
motor bus, light rail transit, and heavy rail rapid 
transit fixed guideway modes. The bus-on-freeway 
modes require available freeway facilities in order 
to be developed at a minimum of cost and disrup
tion and, similarly, the commuter rail mode requires 
available and suitable active railway lines in order 
to be developed at a minimum of cost and disrup
tion. In addition, because the availability of exist
ing facilities rather than rights-of-way-the latter 
of which would require the construction of new 
facilities-was considered for the bus-on-freeway 
and commuter rail modes, the examination of 
readily available facilities for these modes extended 
beyond the Milwaukee area to the entire seven
county Southeastern Wisconsin Region, which, in 
fact, comprises the entire commutershed for the 
greater Milwaukee area. 

Available Facilities for Bus-on-Freeway Transit: 
Two bus-on-freeway alternatives were considered: 
a "no build" primary transit system alternative of 
motor bus on freeway in mixed traffic and a trans
portation system management primary transit 
system alternative of motor bus on operationally 
controlled freeways in mixed traffic. These two 
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Map 13 

CORRIDORS OF HIGH TRANSIT RIDERSHIP BASED ON EXISTING 
MAXIMUM PASSENGER LOAD POINT COUNTS: SUMMER 1979 
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Map 13 (continued) 
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T he 10 highest ridership routes on the Milwaukee County Transit 
System as identified on Map 12 can be combined into groups which 
define seven po tential prtmary t ransit corridors based on existing 
public t ransi t use. Five of these corridors are focused on the 
Milwaukee central business d istrict and extend outward in 
northeasterly, northwesterly. west erly. southerty, and southeasterly 
directions. In addition, twO corridors are situated on a crosstown 
con f iguration located in an east·west direction north of the central 
business district and in a north -south direction west of the cent ral 

business d istrict. 

Source: SEWRPC. 

63 



Table 14 

COMBINED MAXIMUM LOAD POINT 
AVERAGE WEEKDAY PASSENGER VOLUMES 
FOR HIGH-RIDERSHIP CORRIDOR ROUTES 
OPERATED BY THE MILWAUKEE COUNTY 

TRANSIT SYSTEM: SUMMER 1979 

Maximum Load 
Corridor Point Volume 

Northeast 
Route 15-0akland Avenue .. · .... 3,722 
Route 30-Jackson Street ......... 5,082 
Route 30-Prospect Avenue. · .... · . 4,886 

Total 13,690 

Northwest 
Route 12-12th Street. .. · ... 4,062 
Route 19-N. 3rd Street. · . · .. · . 6,330 
Route 23-Fond du Lac Avenue · . . . . 5,246 
Route 30-Sherman Boulevard .. · .... 10,761 
Route 57-Walnut Street· Lisbon Avenue 1,845 
Route 80-N. 6th Street ..... · . · . · . 2,969 

Total 31,213 

West 
Route 1 O-Wells Street. · . · ....... 5,268 
Route ll-Vliet Street. · . · .. · .... 2,362 
Route 13-St. Paul Avenue · . · .. · . 237 
Route 18-National Avenue ..... · ... 4,481 
Route 31-Washington Avenue .... ... 2,881 
Route 71-State Street. · . · ........ 1,957 

Total 16,686 

South 
Route 14-Holton Street. · .. · ... 3,150 
Route 19-5. 13th Street · . · .. · ... 3,641 
Route 20-5. 16th-S. 20th Streets · .... 2,692 
Route 80-5. 6th Street .. · ... · . 1,984 

Total 11,467 

Southeast 
Route ll-Howell Avenue .......... 2,261 
Route 15-Delaware Avenue · ...... 2,166 
Route 66-South Milwaukee · ..... 3,719 

Total 8,146 

North·South Crosstown 
Route 27-N. 27th Street .. · ..... · . 4,709 
Route 27-5. 27th Street · . · .... 3,566 
Route 35-N. 35th Street. · . · .... 3,000 
Route 35-5. 35th Street · .... 2,334 

Total 13,609 

East-West Crosstown 
Route 60-Burleigh Street. · .. · . 1,666 
Route 62-Capitol Drive ...... · . 4,673 

Total 6,339 

Source: SEWRPC. 
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alternatives have the potential to be developed 
at relatively minor cost and with a minimum of 
disruption on all existing freeways and freeways 
proposed to be constructed under the lower tier 
of the adopted long-range regional transportation 
system plan within the Milwaukee area, with the 
exception of the Lake Freeway "stub end" connec
tion. These existing and planned lower-tier free
ways are shown on Map 15. 

Primary transit service under these alternatives 
would include no true rapid transit service-that is, 
transit service provided over exclusive, fully grade
separated fixed guideways. Rather, primary transit 
service would be of the modified rapid transit 
type-that is, would consist of the operation of 
motor buses in mixed traffic on freeways and, in 
the case of motor bus on operationally controlled 
freeways, operation in mixed traffic on a freeway 
system that provides preferential access to motor 
buses, but constrains access to the freeway system 
by other vehicles to ensure uninterrupted freeway 
traffic flow and operating speeds of at least 40 to 
45 miles per hour (mph) on otherwise congested 
freeways, except for a one-mile stretch of the East
West Freeway (lH 94) west of the Stadium Inter
change, which would have operating speeds of 
between 35 and 40 mph. Both types of primary 
transit service operated over freeways in mixed 
traffic could potentially be provided over a total 
of 239 miles of existing or committed freeways 
and 57 miles of planned lower-tier freeway in 
the Region. 

A third type of motor bus primary transit has been 
shown to have some potential for provision over 
parts of the Milwaukee area freeway system-the 
operation of motor buses over reserved freeway 
lanes. Based upon the configuration and design of 
the Milwaukee area freeway system and the existing 
traffic volumes carried on that system, the segments 
of Milwaukee area freeways on which reserved bus 
lanes could be potentially developed include, in 
a contraflow direction, all freeway segments out
side Milwaukee County and, within Milwaukee 
County, some segments of the North-South Free
way (lH 43 and IH 94), Airport Freeway (IH 894), 
Zoo Freeway (USH 45), and Fond du Lac Freeway 
(USH 41 and USH 45) between freeway-to-freeway 
interchanges. Normal flow reserved bus lanes could 
be readily provided only on segments of the Lake 
Freeway (IH 794), Fond du Lac Freeway (USH 41 
and USH 45), and Rock Freeway (USH 15). Because 
the segments of the freeway system on which exclu
sive motor bus reserved lanes could be developed 
may not constitute an integrated system, any 



motor bus primary transit system using reserved 
lanes will need to operate in mixed traffic over 
those segments of the freeway system where 
reserved lanes cannot be provided. A reserved lane 
motor bus-on-freeway alternative can therefore be 
viewed as having the potential, like the other two 
motor bus-on-freeway alternatives, to be developed 
over the entire regional freeway system, with the 
understanding that parts of that system are to be 
operated in mixed traffic. 

Available Facilities for Commuter Rail Transit: 
Facilities in the Milwaukee area and in the Region 
readily available for the development of commuter 
rail primary transit at a minimum of cost and dis
ruption are limited to those active railway lines 
constructed to standards which permit the pro
vision of appropriate high-speed passenger train 
operation. Such railway lines meet mainline rail
way engineering standards with respect to hori
zontal and vertical alignment and track condition, 
and, preferably, are of double-track rather than 
single-track construction. The six lines in the Mil
waukee area and Region which meet these stan
dards, and which connect the Milwaukee central 
business district and other major trip generators 
with areas of concentrated residential develop
ment, are shown on Map 16. These six railway 
lines, which have been determined to have good 
or excellent potential for commuter rail use based 
on consideration of the necessary costs of track 
rehabilitation, grade-crossing protection, and ser
vicing and storage facilities, radiate from downtown 
Milwaukee to the communities of Port Washing
ton, Saukville, West Bend, Oconomowoc, Kenosha, 
and Waukesha. 

Available Rights-of-Way for Fixed Guideway 
Transit: A variety of existing rights-of-way within 
the MIlwaukee area have been determined to be 
available to varying degrees for the construction of 
new exclusive fixed guideway facilities for motor 
buses, light rail transit, and heavy rail rapid transit 
at a minimum of cost and disruption. These poten
tially available rights-of-way include parts of active 
and abandoned railroad rights-of-way, existing and 
cleared freeway rights-of-way, existing electric 
power transmission rights-of-way, and abandoned 
electric interurban railway rights-of-way. In general, 
the active and abandoned railway rights-of-way and 
abandoned electric interurban rights-of-way pro
vide the greatest number of readily available rights
of-way, or parts of rights-of-way. 

Freeway medians, outside shoulders, and nonroad
way portions of the Milwaukee area freeway 
system cannot readily be used over any substan-

tial stretches, particularly in central Milwaukee 
County, as a location for fixed guideways for 
motor buses, light rail transit, or heavy rail rapid 
transit, as shown on Map 17. Major obstacles to 
such use include inadequate width available for 
guideway development, particularly in the median, 
but also in the freeway shoulders and nonroadway 
portion of the rights-of-way, and the crossing of 
the median, and partiCUlarly the freeway shoulders 
and nonroadway portion of the right-of-way, by 
freeway entrance and exit ramps. 

There are, however, two freeway corridprs in the 
Milwaukee area with excellent potential for fixed 
guideway primary transit development since they 
have been cleared in anticipation of freeway con
struction, and are presently part of freeways pro
posed for construction under the adopted regional 
transportati9n system plan, as shown on Map 17. 
These two portions of freeway segments are the 
Park Freeway-East and Stadium Freeway-South, 
both cleared for a distance of about one mile. In 
addition, there is one cleared freeway corridor in 
the Milwaukee area, the Park West Freeway between 
the North-South Freeway (IH 43) and N. Sherman 
Boulevard-a distance of approximately 2.2 miles 
in length-which is no longer recommended for 
construction but which could accommodate pri
mary transit guideway development. 

The development of this corridor for nontrans
portation uses, however, has been actively con
sidered since the creation ~n 1977 of the Park 
West Redevelopment Task Force, a group of con
cerned citizens of the area formed by Congressman 
Henry S. Reuss (Fifth District, Wisconsin) in con
sultation with community group representatives, 
and state, Milwaukee County, and City of Mil
waukee elected officials. 

Major portions of active and abandoned railroad 
rights-of-way and abandoned electric interurban 
railway rights-of-way in the Milwaukee area have 
been identified as having good to excellent poten
tial for the location of fixed guideway primary 
transit facilities, as shown on Map 17. These rights
of-way have sufficient horizontal and vertical clear
ance and adequate horizontal and vertical curvature 
for the location of primary transit fixed guideway 
facilities, permitting the ready development of 
at-grade exclusive busway, light rail transit, or 
heavy rail rapid transit facilities. Such rights-of-way 
consist of 18 separate segments totaling approxi
mately 161 miles in length. There are some addi
tional rights-of-way, also shown on Map 17, which 
have been identified as having only fair potential, 
as they would require grade separation or other 
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Map 14 

CORRIDORS OF MAJOR TRAVEL DEMAND: MODERATE 

GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 
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Map 14 (continued) 
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Seven corridors of major travel demand have been ident i fi ed in the 
Milwaukee area for the moderate growth scenario-centralized land 
use plan. These corridors are intended to provide the basis for the 
development of maximum networks for each of the fixed guideway 
primary transit system alternatives. Five of these corridors originate 
in downtown Milwaukee and radiate in northeasterly, northerly, 
northwesterly, westerly, and southerly directions. In addition, there 

are two crosstown corridors: an east-west crosstown corridor north 
of the Milwaukee central business district and a north-south cross
town corridor west of the Milwaukee central business district. Each 
of these corridors is approximately one or two miles wide, a nd 
together th ey total about 70 miles in length. 

Source: SEWRPC. 
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Map 15 
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Carferry Drive and E. Layton Avenue because of the action of the Wisconsin Secretary 
of Transportation exempting approval of this facility from the State's action to adopt the regional transportation plan. 

The existing freeway system as well as the planned lower-tier freeways in southeastern Wisconsin constitute the maximum extent network for 
the motor bus-on-freeway alternative, under which primary transit service would be provided by buses operating in mixed traffic on operation
ally controlled freeways. This alternative could utilize a total of about 239 miles of existing or committed freeways and approximatey 57 miles 
of planned lower-tier freeways in the Region. 

Source: SEWRPC. 
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Map 16 
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A total of six railway tines rad ia ting out of downtown Milwaukee have potential for use in the provision of commuter rait service. These lines 
were identified on the basis of the existence of trackage constructed to mainline railway engineering standards, direct accp.ss to the Milwaukee 
central business district and other major trip generators, including concentrations of residential development, and the existe nce of double
track main lines. As illustrated on this map, the six lines extend from downtown Milwaukee to the communities of Port Washington, Saukville, 
West Bend, Oconomowoc, Kenosha, and Waukesha. 

Source: SEWRPG. 69 



Map 17 

EXISTING AVAILABLE RIGHTS-OF-WAY IN THE MILWAUKEE AREA WITH GOOD OR 
FAIR POTENTIAL FOR PRIMARY TRANSIT FIXED GUIDEWAY DEVELOPMENT 
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T he locat ion of p r imary trans i t fixed guideways within existing rights-at-way can signif icantly reduce the cost o f alternative system con f igura 

tions. As shown on this map, t here are a variety of rights-ot -way within the Mi lwaukee area which have good or fair potential to accommodate 

fixed guideways. These righ ts-of-way include abandoned electric interu rban rai lway rights-ot-way. electric power transmission line rights-of
way. freeway rights-of-way. and active and abandoned railway rights-of-way. Light rail transit and Class B b usway alignments also have the 
potential to be accommodated on certain standard surface arterial streets which possess sufficient median areas or cross-sectional widths . 

Source: SEWRPC. 
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substantial work at certain locations in order to 
provide adequate horizontal clearances. Such 
rights-of-way consist of five separate segments 
totaling approximately 36 miles in length. 

Other readily available rights-of-way with potential 
for light rail transit or motor bus guideway devel
opment include street boulevard medians or lanes. 
Such rights-of-way would not, however, be totally 
exclusive. Nevertheless, with sufficient preferen
tial treatment these rights-of-way could permit 
motor bus or light rail transit to operate at levels 
approaching primary or rapid transit operation. 
Such rights-of-way, as 'shown on Map 17, include 
stretches of larger medians of arterial street boule
vards and of the widest streets in the Milwaukee 
area, and consist of 57 separate segments totaling 
approximately 181 miles in length. These stretches 
of medians have sufficient width for development 
of a dual motor bus or light rail guideway, and the 
streets have sufficient width for light rail or motor 
bus guideway development in each direction while 
allowing for two lanes of moving motor vehicle 
traffic in each direction, provided that parking 
is prohibited. 

Conclusions-Maximum Networks 
The definition of the maximum potential network 
for each major type of primary transit technology 
is a particularly important step in any primary 
transit system alternatives analysis since it, in 
effect, establishes the maximum extent of primary 
transit development to be considered further in the 
study. The maximum potential network has been 
defined to include all reasonable possibilities for 
each major type of primary transit mode based 
upon consideration of the levels and patterns of 
existing and future travel demand in the Milwaukee 
area and the Region, and of the existing transpor
tation facilities and rights-of-way readily available 
for primary transit use at minimum of construction 
cost and disruption. 

Maximum Network for Fixed Guideway Tech
nology: The maximum network of fixed guideway 
primary transit facilities for motor bus, light rail 
transit, and heavy rail rapid transit under the 
moderate growth scenario-centralized land use plan 
alternative future was defined to include seven cor
ridors, as shown on Map 18. The network includes 
the seven defined corridors of major travel demand, 
and six extensions of those corridors. These exten
sions were included in the maximum potential 
network because of the availability of at least one 

existing right-of-way that could be developed at 
a minimum of cost and disruption. In addition, all 
the corridor extensions have been shown to have 
fairly substantial travel demand, although not nec
essarily among the highest in the Milwaukee area. 
In the next step of the primary transit system plan 
development process, alternative fixed guideway 
alignments within each of these corridors were 
developed and evaluated, and a preferred alignment 
within each corridor was selected. 

Maximum Network for Bus-on-Freeway Tech
nology: Because all parts of the regiQnal freeway 
system can accommodate some form of bus-on
freeway primary transit operation, the maximum 
network for the bus-on-freeway primary transit 
mode was defined to include all parts of the 
existing and planned lower-tier freeway system of 
the Region-except the Lake Freeway-South "stub 
end" completion-radiating from the Milwaukee 
central business district, as shown on Map 19. The 
only bus-on-freeway mode initially determined to 
warrant further consideration in the study for pro
vision of primary transit service over this network 
was the bus on operationally controlled, or ramp
metered, freeway. 

The bus-on-freeway in mixed traffic mode was 
eliminated from further consideration principally 
because a freeway operational control system is 
already partially in place and working in the 
Milwaukee area. To plan further for the operation 
of buses in mixed traffic without an operational 
control would require an assumption that the 
existing freeway operational control system would 
be dismantled. There were, as of 1979, 20 ramp 
meters installed at freeway entrance ramps, and 
four ramps to provide preferential access of buses 
to the freeway system, in operation in the Mil
waukee area. The installation of additional ramp 
meters and the interconnection and central opera
tional control of the ramp meters are recom
mended in the adopted regional transportation 
system plan, and these recommendations are pro
grammed for implementation in the near future. 
The existing ramp meters have proven to be cap
able of achieving sufficient operational control to 
increase operating speeds and improve traffic flow 
on some of the most congested segments of the 
freeway system in the Milwaukee area. 

Moreover, it must be recognized that one of the 
purposes of considering the bus-on-freeway transit 
alternative in this study is to use that alternative 
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Map 18 

MAXIMUM FIXED GUIDEWAY NETWORK IN THE MILWAUKEE AREA, INCLUDING CORRIDOR EXTENSIONS 
FOR LIGHT RAIL TRANSIT, HEAVY RAIL RAPID TRANSIT, AND BUSWAY PRIMARY TRANSIT MODES 
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As illustrated on Map 14, a network of seven corridors of major travel demand was identified in the Milwaukee area. In addition, a set of six 

corridor extensions was identified which extends the reach of five of th e seven corridOrs into outlying areas of the Region. These extensions 

have been included in the netwo~k of maior corridors of travel demand because of the availability of at least one right-ol-way in the corridor 
that offers a potential opportunity for fixed guideway development at a minimum of cost and disruption. Such corridor extensions permit 

the maximum network to reach the Village of Grafton to the north, the Granville area of the City of Milwaukee to the northwest, the City of 
Waukesha to the west, the Village of Greendale to the southwest, and the Cities of Oak Creek and South Milwaukee to the south. 

Source: SEWRPC. 
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Map 19 

MAXIMUM EXTENT NETWORK 
IN THE MILWAUKEE AREA 

FOR THE OPERATION OF MOTOR 
BUSES ON OPERATIONALLY 
CONTROLLED FREEWAYS 

IN MIXED TRAFFIC 

LEGEND 

PRIMARY TRANSIT SERVICE 

NON FREEWAY EXTENSION 

o 2 3- 4 5- 6 NIlLES 
n ----y===j 

o IS 20 25 30 35 40,000 FEET 
M ~ 

The only bus-on-freeway mode to be considered further in this study as a means of providing primary transit service is the bus on operationally 
controlled, or ramp-metered, freeway mode, the operation of buses in mixed traffic and on reserved freeway lanes having been eliminated from 
further consideration following preliminary analysis. The maximum extent network for this primary transit mode is shown on this map and 
includes most segments of the existing and planned lower-tier freeway system in the Milwaukee area except the Lake FreewaY-South "stub 
end" connection. Arterial streets and highways are utilized in areas not served by freeways in order to give the system access to a larger propor
tion of the Region's population and employment concentrations. 

Source: SEWRPC. 73 



as a basis for the comparative evaluation of more 
capital-intensive exclusive guideway alternatives. 
Such a comparison is, in fact, required by the fed
eral Urban Mass Transportation Administration in 
order to clearly identify the incremental benefits 
which can be derived from major capital invest
ment in transit guideways. Buses operating over 
operationally controlled freeways should present 
a more attractive low-capital investment alternative 
for this purpose than buses operating on poten
tially congested freeways in mixed traffic, and 
therefore provide a better basis for the comparative 
evaluation of more capital-intensive alternatives. 

For the same basic reasons, the bus-over-reserved 
freeway lane mode has been eliminated from fur
ther consideration under this study. Buses oper
ating over operationally controlled freeways can 
provide the benefits of reserved lane freeway sys
tems of preferential access and higher operating 
speeds at relatively low cost, with the additional 
advantage that a system for the operational con
trol of area freeways is already partially in place 
in the Milwaukee area and is achieving some degree 
of operational control. Furthermore, there are 
additional benefits attendant to the bus-on
operationally controlled freeways alternative over 
the bus-on-reserved freeway lane alternative. First, 
preferential treatment and higher freeway speeds 
for buses can be achieved with operational control 
without restricting freeway capacity for automo
bile travel to the same extent as would a reserved 
lane freeway system, and therefore without engen
dering as much diversion of automobile traffic 
from the freeway. Second, under the operational 
control alternative, the restriction on freeway traf
fic occurs in the same direction in which the 
improved bus service is provided. Some reserved 
freeway lanes are provided as contraflow lanes and, 
as a result, the freeway automobile traffic, which 
is restricted by the implementation of a reserved 
lane, cannot be diverted to the bus service. Third, 
and perhaps even more importantly, reserved bus 
lanes cannot be practically provided at low cost 
over the entire area freeway system, while freeway 
operational control can and, in fact, works best 
when it is applied systemwide. One reason why 
reserved lanes cannot be practically provided sys
temwide is the location of freeway-to-freeway 
interchanges and left-hand entrance and exit ramps 
on the Milwaukee area freeway system. To develop 
freeway reserved lanes at these locations would 
entail significant construction costs. Also, imple
menting reserved lanes on some segments of free-
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way in the Milwaukee area would cause significant 
volumes of freeway traffic to be diverted, both for 
normal flow and contraflow reserved lanes. Some 
segments of the Milwaukee area freeway system 
which would not permit development of reserved 
lanes at low cost and with reasonable disruption 
of automobile traffic include the East-West Free
way in Milwaukee County, parts of the Zoo and 
Airport Freeways, and the North-South Freeway 
near its interchange with the East-West Freeway in 
Milwaukee County. However, these segments of 
freeway are anticipated to be the most heavily 
congested freeways in the area in the future and 
will, therefore, most greatly affect transit travel 
times on freeways, and will most likely require the 
most intensive operation of motor buses. Fourth 
and lastly, operational control has a distinct 
safety advantage over contraflow reserved lane 
operation in that it does not require buses to 
operate at high speeds with no physical separation 
provided between freeway traffic traveling in an 
opposite direction, as do contraflow reserved lanes. 

Maximum Network for Commuter Rail: The maxi
mum network for commuter rail primary transit 
has been defined to include the six railway lines 
radiating from the Milwaukee central business dis
trict to Port Washington, Saukville, West Bend, 
Oconomowoc, Waukesha, and Kenosha, as shown 
on Map 16. Of the active railway lines in the 
Region, these six lines are constructed to standards 
permitting high-speed passenger train operation, 
and have good to excellent potential for such opera
tion based on consideration 1>f the costs of neces
sary track rehabilitation, grade-crossing protection, 
and storage and servicing facilities on each line. In 
addition, the lines are located to serve the Mil
waukee central business district as well as other 
major trip generators, and to connect with residen
tial areas. 

Two of the seven corridors of major travel demand 
are located along the potential commuter rail routes 
in the west and southeast corridors from the cen
tral business district. Five of the corridors do not 
have potential commuter rail routes within them 
throughout their length and could not, therefore, 
have commuter rail service provided within them. 
However, potential commuter rail routes are located 
parallel and adjacent to two of these corridors, the 
radial north and northwest corridors, and within 
part of another corridor, the crosstown north
south corridor. 



REFINEMENT OF THE FIXED 
GUIDEWAY MAXIMUM NETWORK 

The second step in the development, test, and eval
uation of the alternative primary transit system 
plans was the refinement of the maximum extent 
fixed guideway corridors for the light rail transit, 
heavy rail rapid transit, and bus-on-busway modes. 
In this step, an alignment was selected for each 
of the three modes within each corridor of the 
maximum corridor network. 

Alignment Selection 
Alternative alignments within each corridor of 
the maximum corridor network were developed to 
minimize capital costs and community disruption, 
while maximizing potential operating speeds and 
accessibility. To the extent possible, the alternative 
alignments were located along available rights-of
way using at-grade alignments with a minimum of 
grade separation. The alignments were selected to 
be as direct as possible in order to provide competi
tive travel times and, in order to maximize poten
tial use by residents and workers in the Milwaukee 
area, were located to serve existing and proposed 
major activity centers and concentrations of resi
dential development. 

The capital costs for construction of each alterna
tive mode on the alignment selected were esti
mated by determining the extent of the alignment 
to be at-grade, elevated, depressed, or in a subway. 
In addition, account was taken of the number and 
extent of over- or underpasses required for crossing 
watercourses, railroads, and streets and highways. 
Unit costs for each type of alignment and crossing 
are based upon the recent experience of other 
primary transit systems in the United States as 
documented in SEWRPC Technical Report No. 24, 
State-of-the-Art of Primary Transit System Tech
nology. The capital costs considered were limited 
to construction costs, including grading, drainage, 
utility relocation, and guideway construction costs 
and electrification costs and signalization and com
munications systems costs, as appropriate. Costs 
were developed in 1979 dollars, the base year of 
the study from which all forecasts and projections 
were developed. All costs may be considered as 
actual local costs, because local wage and cost 
factors, as documented in Chapter VI of SEWRPC 
Technical Report No. 24, differ from national 
costs by less than 5 percent. 

Right-of-way costs, although not expressed in dol
lar amounts, were quantitatively expressed for 
the evaluation in terms of the amount of right-of
way required, the amount and type of land to be 
acquired, and the amount and type of disruption 
entailed. Such expression is sufficient to permit 
comparison of the right-of-way needs of alternative 
alignments and selection on a preliminary basis of 
a preferred alignment. Other capital costs of devel
oping a primary transit system were not considered 
at this point in the analyses because they would 
not significantly affect the selection of an align
ment within a corridor, or would require informa
tion concerning the configuration and operation 
of an entire system, the cost of which can only be 
determined later in the analyses. Such costs consist 
of those for system support facilities, including 
vehicle storage and maintenance yards and end-of
line crossovers or turnarounds and stations, and 
vehicle costs. These costs, together with system 
operating and maintenance costs, were considered 
later in the evaluation of alternative system plans. 
Disruption, indicative of the remaining capital 
costs of developing a guideway attendant to right
of-way acquisition, was determined from Commis
sion aerial photographs showing current land use. 

The potential for the provision of quick travel over 
the alternative alignments was estimated by com
paring corridor travel times along the alignment to 
the Milwaukee central business district and to other 
selected major trip generators along the align
ments. The travel times were estimated from the 
performance characteristics for light rail transit, 
heavy rail rapid transit, and busway transit set 
forth in SEWRPC Technical Report No. 24. Travel 
time estimates were based upon the established 
acceleration and deceleration rates of the transit 
technology concerned, maximum operating speeds, 
average station dwell times, and station spacing. 
Maximum speed was, moreover, related to the 
degree of grade separation provided in an alignment. 

It should be noted that the travel times presented 
assume that stops will be made by primary transit 
vehicles at all stations along an alignment. How
ever, this will not necessarily be the case, particu
larly for the bus-on-busway mode. The station 
spacing used in the travel-time estimates for each 
mode, represent a typical station spacing for the 
mpde, as set forth in Technical Report No. 24. 
Station spacings were assumed to vary with each 
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fixed guideway technology and with the density 
and intensity of land use development in the cor
rid or. For heavy rail rapid transit, stations were 
assumed to be located at approximately one-half
mile intervals in the Milwaukee central business 
district; at approximately one-mile intervals in 
other high-density urban areas; and at approxi
mately two-mile intervals in medium-density urban 
areas. Stations for Class B light rail transit and 
busway modes were assumed to be located at 
approximately one-quarter-mile intervals in the 
Milwaukee central business district; at approxi
mately one-half-mile intervals in other high-density 
urban areas; and at approximately one-mile inter
vals in medium-density urban areas. Station spacings 
for Class A light rail transit and busway alignments 
were assumed to be the same as those for Class B 
alignments except along grade-separated guideways 
located in high-density urban areas, where the 
stations were assumed to be spaced about one 
mile apart. 

The accessibility to population and employment 
opportunities provided by an alignment was mea
sured in terms of the probable future resident 
population and number of jobs located within 
a one-half-mile walking distance of the alignment, 
within a two-mile feeder bus distance, and within 
a three-mile driving distance. Based upon the eval
uation of alternative alignments, one alignment in 
each corridor of the maximum corridor network 
was selected for each major mode: heavy rail rapid 
transit, light rail transit, and busway transit. 

The alternative routes were located to meet the 
engineering design standards and requirements 
of each mode, specifically with respect to hori
zontal and vertical alignment and minimum guide
way right-of-way widths. Because the controlling 
design standards for light rail and busway guide
ways are, for all practical purposes, identical, 
including, importantly, the flexibility in the need 
for grade separation, common alignments for these 
two modes were defined. Two types of light rail 
and busway alignment alternatives were defined: 
a Class A alignment, generally providing for full 
grade separation except in the Milwaukee central 
business district, and utilizing near ideal horizontal 
and vertical curvatures, thus permitting a higher 
level of service, and a Class B alignment, provid
ing for minimum grade separation and permitting 
at-grade crossings with arterial streets and utilizing 
near maximum horizontal and vertical curvatures. 
Class B alignments would have the advantage of 
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lower capital costs and disruption, and perhaps 
greater accessibility to corridor residents and jobs, 
but would have lower operating speeds. 

Fixed Guideway Alignments 
in the Northeast Corridor 
Available rights-of-way determined to have good 
potential for the location of at-grade primary 
transit guideways in the northeast corridor of the 
Milwaukee area are identified on Map 20. Also 
shown on Map 20 is the generalized existing land 
use pattern in the corridor and the location of 
major activity centers. Two alternative heavy rail 
rapid transit alignments and three light rail transit/ 
busway alignments, one of which is a Class A align
ment and two of which are Class B alignments, 
were defined for the corridor, as shown on Maps 
21 and 22. 

Heavy Rail Rapid Transit Alignments: Both alter
native heavy rail alignments run from the Mil
waukee central business district (CBD) to the 
Village of Grafton in Ozaukee County. In addition, 
both alignments are located primarily along active 
and abandoned railway and abandoned electric 
interurban railway rights-of-way north of E. Wis
consin Avenue. One alignment, Alternative 1H, 
22.6 miles in length, would begin in downtown 
Milwaukee at N. 10th Street and W. Wisconsin 
Avenue and extend 1.3 miles in a subway to Lin
coln Memorial Drive. Upon leaving the subway at 
Lincoln Memorial Drive, the line would be located 
on the right-of-way of the former Chicago & North 
Western (C&NW) lake front main line between 
E. Mason Street and E. Bradford Avenue, a surface 
alignment for a distance of 1.9 miles. At E. Brad
ford Avenue, the alignment would be located 
along the right-of-way of the C&NW Capitol Drive 
spur track, a surface alignment, for a distance of 
5.7 miles, leaving the right-of-way at W. Mill Road. 
At W. Mill Road the alignment would enter the 
right-of-way of the former Milwaukee Electric 
Lines-Milwaukee Northern Division interurban 
right-of-way, remaining along that right-of-way 
to Mequon Road (STH 167) in the Village of 
Thiensville as a surface alignment for a distance 
of 6.0 miles and as an elevated alignment between 
W. Churchill Place and W. Brown Deer Road in 
the Village of Brown Deer for 0.8 mile. The align
ment over in this segment, however, would leave 
the interurban right-of-way immediately south of 
W. Good Hope Road and north of W. Donges Bay 
Road and enter the Chicago, Milwaukee, St. Paul & 
Pacific Railroad (Milwaukee Road's) Fifth Subdivi
sion right-of-way in order to bypass two electric 
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Map 20 

EXISTING AVAILABLE RIGHTS·OF·WAY 
IN THE NORTHEAST CORRIDOR WITH 

GOOO POTENTIAL FOR FIXED GUIDEWAY 
PRIMARY TRANSIT DEVELOPMENT 
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The northeast corridor is located between the City of Milwaukee 
central business district and the communities of Cedarburg and 
Grafton in Ozaukee County. This corridor contains many arterial 
street segments with good potential for fixed guideway develop
ment, many of which are concentrated in and around the Milwaukee 
central business district. The most prominent available existing 
rights-of-way other than street rights-of-way afe the former Chi
cago & North Western Railway lakefront main line and the aban
doned electric interurban railway between Milwaukee and Grafton. 

Source: SEWRPC. 
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power transmission substation facilities which have 
been constructed on the former electric interurban 
railway right-of-way at these locations. The remain
ing 6.9 miles of the alignment, north of Mequon 
Road (STH 167), would be located in the right-of
way of the Milwaukee Road's Fifth Subdivision, 
terminating at Wisconsin Avenue in the Village of 
Grafton. Location along the Milwaukee Road's 
Fifth Subdivision right-of-way north of Mequon 
Road (STH 167) would provide the opportunity 
to utilize, for the most part, a surface alignment, 
whereas utilization of the interurban right-of-way, 
particularly between the Villages of Thiensville and 
Grafton, would require the removal of steel lattice 
electric power transmission towers located in the 
right-of-way in the Village of Thiensville, and the 
construction of elevated structures through the 
City of Cedarburg and the Village of Grafton. To 
facilitate the frequent street crossings between 
Mequon Road (STH 167) and W. Freistadt Road in 
the Village of Thiensville, a distance of 1.3 miles, 
and between Hamilton Road and a point north of 
Western Avenue in the City of Cedarburg, a dis
tance of 0.8 mile, the alignment along the Mil
waukee Road right-of-way would have to be 
located on an elevated structure. 

Alternative 2H follows the same basic alignment 
as does 1H, differing, however, both in horizontal 
and vertical alignment between E. Capitol Drive 
and E. Kane Place. Specifically, the alignment 
would leave the former C&NW lakefront main line 
at E. Kane Place and enter a subway at N. Prospect 
Avenue, where it would remain in a subway along 
N. Maryland Avenue. At E. Capitol Drive the align
ment would turn westerly in a subway section 
to the C&NW Capitol Drive spur track, where it 
would turn northwesterly and follow the alignment 
as in Alternative lH. The total length of subway 
section from N. Prospect Avenue to the Capitol 
Drive spur track would be 3.4 miles. This align
ment would provide more direct service to the 
University of Wisconsin-Milwaukee campus (UWM) 
lower east side area, the second largest existing trip 
attractor in the Milwaukee area. A subway align
ment would be required because of the unavail
ability of other right-of-way options in the area. 
The total length of Alignment 2H is 23.2 miles. 

Heavy Rail Rapid Transit Alignment Evaluation: 
As shown in Table 15, the capital cost of guideway 
construction for Alternative 1H is estimated at 
$415.6 million in 1979 dollars, or an average cost 
of $18.4 million per mile of dual guideway. 
Because of the additional subway construction 
entailed in Alternative 2H, the capital cost of the 
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guideway construction would be about 12 percent 
greater per dual guideway mile than under Alter
native 1H, averaging $23.9 million per mile, for 
a total cost of $554.5 million. A breakdown of 
guideway capital costs by segment of the heavy rail 
rapid transit alignments is shown in Table 16. 

Alternative 1H would utilize a strip of land 22.6 
miles in length, including 12.6 miles of active rail
way right-of-way, 1.9 miles of abandoned railway 
right-of-way owned by Milwaukee County, and 
6.8 miles of former electric interurban railway 
right-of-way owned by the Wisconsin Electric 
Power Company. The remaining 1.3 miles of the 
alignment would be located directly beneath public 
street rights-of-way in the City of Milwaukee. 

Because Alternative 1H utilizes active or aban
doned railway rights-of-way for its entire length, 
the acquisition of residential or commercial struc
tures should not be required. Alternative 2H would 
utilize a strip of land 18.5 miles in length, including 
10.2 miles of active railway right-of-way; 1.5 miles 
of abandoned railway right-of-way owned by Mil
waukee County; 6.8 miles of former electric inter
urban railway right-of-way owned by the Wisconsin 
Electric Power Company, and 0.4 mile of new 
right-of-way. The remaining 4.7 miles of the align
ment would be located directly beneath public 
street rights-of-way in the City of Milwaukee. 
Because some new right-of-way would have to be 
acquired for Alternative 2H, some disruption 
would be entailed. The location of a portion of this 
alignment in a subway section between E. Capitol 
Drive and E. Kane Place along N. Maryland Avenue 
would require the acquisition of 0.4 mile of new 
right-of-way and the displacement of approxi
mately 11 dwelling units and three commercial 
or industrial structures in order to provide ade
quate alignment for a high-speed heavy rail rapid 
transit alignment. In addition, both alternative 
alignments would require the relocation of wooden 
electric power transmission line poles along most 
of the 3.4 miles of former electric interurban rail
way right-of-way proposed to be used north of 
W. Brown Deer Road to Mequon Road (STH 167). 

The estimated line-haul travel times between 
selected terminal locations of these heavy rail rapid 
transit alignments are summarized in Table 17. 
Alternative 1H would have a very small travel time 
advantage over Alternative 2H for trips originating 
north of W. Capitol Drive and having destinations 
within the Milwaukee central business district. The 
estimated line-haul travel time from downtown Mil
waukee to the Village of Grafton varies by about 
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HEAVY RAIL RAPID TRANSIT ALTERNATIVE ALIGNMENTS IN THE NORTHEAST CORRIDOR 
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Two alternative fixed guideway alignments suitable fo r the provis ion of heavy rai t rapid tra nsit service were identi fied w ith in the northeast corrido r. The two alternative alignments are sim ilar 
except in the near east side area of Milwaukee. Except for a subway beneath Wisconsin Avenue in downtown M ilwaukee, the two alignments utilize primarily a combination of active and aban· 
doned railway rights-at·way. In the area of Milwaukee's east side. Alternat ive 1 H, the preferred alignmen t. ut ilizes a surface configuration along the Ch icago & North Western Ra ilway Cap itol 
Drive spur track adjacent to the Milwaukee R iver. Alternative 2H ut il izes a subway al ignmen t beneath N . Maryland Avenue and E. Capitol Drive in order to d irec tly serve the Un iversity of 

Wisconsin ·M ilwaukee campus. 

Source: SEWRPC. 
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Map 22 

LIGHT RAIL TRANSIT/BUSWAY ALTERNATIVE ALIGNMENTS IN THE NORTHEAST CORRIDOR 
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Three alternative fixed guideway alignments suitable fo r the provision of light rail trans it and busway service were identif ied within the northeast corridor. All three alternative alignments ut ilize 
a surface transit mall in downtown Milwt'lukee, are located on a combination of active and abandoned railway rights-ai-way in most other areas, and include a spur to the University of Wisconsin
Milwaukee campus which consists of a one-way loop located on public street Tights-of-way . On the near east side of Milwaukee, Alternatives 1 LB and 2LB utilize the former Ch icago & North 

Western Rai lway lakefront main I ine adjacent to Juneau Park, while Alternative 3 LB, the preferred alignment, utilizes one-way pairs of arterial streets for its r ight-of-way. I n addition, Alter nat ive 
1 LB prov ides for a completely grade-separated, exclusive guideway outside the Milwaukee central business district, while Alternat ives 2LB and 3LB are located almost entirely on the surface. 

Source: SEWRPC. 



Table 15 

ESTIMATED FIXED GUIDEWAY CONSTRUCTION COSTS FOR HEAVY RAIL 
RAPID TRANSIT ALIGNMENTS IN THE NORTHEAST CORRIDOR 

Alternative Alignment 

Alignment 1H Alignment 2H 

Cost Element Unit Cost Quantity Total Cost Quantity Total Cost 

Surface Construction 
At-Grade Construction ...... $ 3.3 10.2 miles $ 33.4 9.1 miles 
Fill Construction ... . . · ... $16.2 6.0 miles 97.2 6.0 miles 
Cut Construction ... · ... $20.3-$20.6 2.6 miles 53.7 0.9 mile 

Total -- 18.8 miles $184.3 16.0 miles 

Grade-Separated Construction 
Aerial Construction .... · .. $16.1 2.5 miles $ 40.6 2.5 miles 
Subway Construction ... .. $39.8 1.3 miles 53.6 4.7 miles 

Total -- 3.8 miles $ 94.2 7.2 miles 

Crossings 
Street and Highway 

At-Grade ... .. · .... $ -- -- $ -- --
Overpasses .... . . · . . .. $ 0.3 15 4.5 14 
Underpasses .. .... · .... $ 0.3 8 2.4 8 
Railroad ... · .... $ -- -- -- --
Watercou rse . . . .. · ... $ 0.3 4 1.2 4 

Subtotal -- -- $286.6 --

Engineering, Design, 

and Administration 15 percent -- $ 43.0 --

Contingencies 30 percent -- $ 86.0 --

Total Cost -- -- $415.6 --

NOTE: All costs are estimated in millions of 1979 dollars. 

Source: SEWRPC. 

Table 16 

ESTIMATED FIXED GUIDEWAY CONSTRUCTION COSTS FOR SELECTED SEGMENTS OF THE 
HEAVY RAIL RAPID TRANSIT ALTERNATIVE ALIGNMENTS IN THE NORTHEAST CORRIDOR 

Alternative AI ignment 

Alignment 1 H Alignment 2H 

$ 29.8 
97.2 
18.2 

$145.2 

$ 40.6 
188.8 

$229.4 

$ --
4.2 

2.4 

--
1.2 

$382.4 

$ 57.4 

$114.7 

$554.5 

Total Guideway Average Unit Cost Total Guideway Average Unit Cost 
Distance Construction Cost (millions of dollars Distance Construction Cost (millions of dollars 

Segment (miles) (millions of dollars) per mile) (miles) (millions of dollars) per mile) 

N. 10th Street to 
N. Lincoln Memorial Drive. 1.3 $ 77.7 $59.8 1.3 $ 77.7 $59.8 

N. Lincoln Memorial Drive to 
W. Silver Spring Drive ..... 6.5 119.4 18.4 7.1 258.3 36.4 

W. Silver Spring Drive to 
Wisconsin Avenue, Grafton. .. 14.8 218.5 14.8 14.8 218.5 14.8 

Total 
N. 10th Street to 

Wisconsin Avenue, Grafton. 22.6 $415.6 $18.4 23.2 $554.5 $23.9 

Source: SEWRPC. 
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Table 17 

AVERAGE LINE-HAUL TRAVEL TIMES BETWEEN SELECTED SEGMENTS OF THE 
HEAVY RAIL RAPID TRANSIT ALTERNATIVE ALIGNMENTS IN THE NORTHEAST CORRIDOR 

Alternative Alignment 

Alignment 1H Alignment 2H 

Distance Average Speed 

Segment (miles) (miles per hour) 

Milwaukee Central Business District 
(N. 10th Street and W. Wisconsin 
Avenue) to E. Kenwood Boulevard ..... 3.9 33 

E. Kenwood Boulevard to 
W. Silver Spring Drive . ............ 3.9 38 

W. Silver Spring Drive to the 
Village of Thiensville 
(W. Friestadt Road) .............. 8.9 49 

Vi liage of Th iensvi lie 
(W. Freistadt Road) to the 
Village of Grafton (Wisconsin Avenuel ... 5.9 49 

Source: SEWRPC. 

1 minute, 31 minutes for Alternative IH compared 
with 32 minutes for Alternative 2H. The UWM 
campus area, however, would be more accessible 
to the Milwaukee central business district and to 
northern Milwaukee and southern Ozaukee Coun
ties under Alternative 2H. Both alignments would 
require seven minutes travel time from downtown 
Milwaukee to E. Kenwood Boulevard. Alternative 
1H would require an additional travel time of 
approximately 4 minutes by feeder bus assuming 
no wait is required, and 12 minutes walking time, 
resulting in a total travel time from the Milwaukee 
central business district to the UWM campus area 
of between 11 and 19 minutes, compared with 
7 minutes for Alternative 2H. The additional travel 
time entailed to and from the UWM campus area 
under Alternative 1H would mean that heavy rail 
rapid transit on this alignment would provide little 
or no travel time advantage over express bus service 
in mixed traffic from the UWM campus area to the 
Milwaukee central business district. 

Alignments 1H and 2H are comparable in terms of 
accessibility to residents and jobs and service to 
major activity centers, except that Alternative 2H 
provides direct service to the UWM campus area. 
As indicated in Table 18, Alternative IH would 
serve a total of 448,700 residents within a six-mile 
band along the alignment, compared with 452,100 
residents for Alternative 2H. Alternative 2H would 
also serve a greater number of residents within 
walking distance, 96,900 people, compared with 
90,000 people served under Alternative 1H. Alter-
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Travel Time (minutes) Travel Time (minutes) 

Station- Distance Average Speed Station-
to-5tation Cumulative (miles) (miles per hour) to-5tation Cumulative 

7 

6 

II 

7 

.. 3.9 32 7 .. 

13 4.5 38 7 14 

24 8.9 49 II 25 

31 5.9 49 7 32 

native 1H would serve a greater number of jobs 
within walking distance, 86,500, compared with 
83,400 for Alternative 2H. 

Recommended Heavy Rail Rapid Transit Align
ment: Based upon the foregoing preliminary assess
ment, Alternative 1H is the preferred heavy rail 
rapid transit alignment in the northeast corridor. 
It would provide service to approximately the same 
number of residents and jobs as would Alterna
tive 2H, would provide travel times similar to those 
of Alternative 2H in the corridor to all locations 
e)...!ept the UWM campus area, would result in 
a minimal disruption of residences and businesses, 
and would have lower construction costs. 

At the request of the study advisory committee, 
a third alternative heavy rail alignment-Alternative 
3H-was considered in the northeast corridor. This 
alignment would be about 16.1 miles in length. The 
northern end of the alignment would be located in 
the City of Mequon at Mequon Road (STH 167). 
From there south, the alignment would be located 
on the surface within the right-of-way of the 
C&NW Shoreline Subdivision through the City of 
Mequon, Village of Fox Point, and City of Glen
dale, a distance of about 8.5 miles, to Wiscona 
Junction, as shown on Map 23. From the junc
tion, the alignment would follow the Capitol Drive 
spur track right-of-way on the surface for about 
5.3 miles to approximately E. Belleview Place, 
where the alignment would cross the Milwaukee 
River on a major bridge and then enter the right~ 



Table 18 

HOUSEHOLD POPULATION AND EMPLOYMENT SERVED BY HEAVY RAIL RAPID TRANSIT ALIGNMENTS IN THE 
NORTHEAST CORRIDOR UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Household Population Served 

Two-Mile Driving Number of Jobs Served 
One-Half-Mile Distance or 15-Minute Three-Mile (one-half-mile 

Alternative Walking Distance Feeder Bus Travel Time Driving Distance walking distance) 

1H 90,000 335,900 
2H 96,900 351,300 

Source: SEWRPC. 

of-way of the Milwaukee Road Chestnut Street 
Line. The alignment would remain along that right
of-way to E. Lloyd Street, being a surface alignment 
between E. Clarke Street and E. North Avenue, 
a distance of about 0.6 mile, and would be on 
elevated structure between E_ North Avenue and 
E. Lloyd Street, a distance of about 0.3 mile. At 
E. Lloyd Street the alignment would continue on 
an elevated structure over N. Commerce Street, 
a distance of about 0.6 mile, to W. Walnut Street, 
where it would return to the Chestnut Street Line 
right-of-way and continue on an elevated structure 
for about 0.4 mile to W. McKinley Avenue. The 
remaining 0.3 mile of the alignment south of 
W. McKinley Avenue would be locatM on an 
elevated structure over N. 3rd Street, ter'minating 
at W. Kilbourn Avenue in the City of Milwaukee. 
Location of the alignment south of W. McKinley 
Avenue would be over N. 3rd Street, rather than 
over the Chestnut Street Line right-of-way, because 
the railroad right-of-way ends at W. Juneau Avenue, 
nearly 0.3 mile from W. Kilbourn Avenue. Exten
sion of an alignment along the railway right-of-way 
south of W. Juneau Avenue to W. Kilbourn Avenue 
would require the removal of seven existing com
mercial or industrial structures located along the 
Milwaukee River. 

The heavy rail alignment would have to be located 
principally on an elevated structure within or 
along the Chestnut Street Line railway right-of-way 
because of the presence of nearly 24 industrial 
sidings and of other railway trackage for yards and 
stations within this segment, and because of the 
intensive industrial development located imme
diately adjacent to the right-of-way. The elevated 
section would, for the most part, be located over 
E. Commerce Street adjacent to the right-of-way, 
rather than within the right-of-way itself. An ele-

448,700 86,500 
452,100 83,400 

vated structure would preferably be constructed 
over a public street rather than over existing rail
way tracks because greater clearances are required 
over railway tracks for common carrier railway 
rolling stock. In addition, supports for a struc
ture over railway tracks would require special 
design and positioning to accommodate the exist
ing track layout. 

The alignment would be 16.1 miles in length, of 
which 15.1 miles would be located over existing 
railway right-of-way. About 0.7 mile of the align
ment would be on elevated structure on railway 
ri~ht-of-way, and 14.4 miles would be located on 
.a surface alignment on railway right-of-way. The 
remaining 1.0 mile of the alignment would be 
located on an elevated structure, with 0.9 mile of 
the alignment on public street right-of-way in the 
City of Milwaukee and the remainder on a skewed 
viaduct over the Milwaukee River. The capital cost 
of constructing a heavy rail rapid transit line on the 
alignment is estimated at $254.8 million, or $15.8 
million per mile of dual guideway, as shown in 
Table 19. Table 20 summarizes the capital costs of 
major segments of the alignment. 

A total of 74,400 residents and 60,200 jobs would 
be within walking distance of the alignment, 
292,000 residents would be within a two-mile 
feeder bus distance, and 416,500 residents would 
be within a three-mile driving distance. 

The estimated line-haul travel times for Alterna
tive 3H between the City of Mequon and down
town Milwaukee are summarized in Table 21. It 
would provide travel times from the City of 
Mequon similar to those provided by Alterna
tives 1H and 2H, requiring a total of 23 minutes 
to traverse the alignment at an average speed of 
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HEAVY RAIL RAPID TRANSIT ALTERNATIVE ALIGNMENT 3H IN THE NORTHEAST CORRIDOR 
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At the request of the study advisory committee, a third alternative heavy rail rapid transit alignment was considered in the northeast corridor. This alignment incorporates two major differences 
from Alternatives 1 Hand 2H, these being an elevated entrance into downtown Milwaukee along the west bank of the Milwaukee Aiver, and the relocation of the guideway on an alignment 
through the Village of Fox Point. Following comparison of this alternative with the other heavy rail rapid transit alignments, it was recommended that Alternative 1 H remain the preferred heavy 
rail rapid transit alignment in the northeast corridor . 

Source: SEWRPC. 
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Table 19 

ESTIMATED FIXED GUIDEWAY CONSTRUCTION COSTS FOR HEAVY RAIL RAPID 
TRANSIT ALTERNATIVE ALIGNMENT 3H IN THE NORTHEAST CORRIDOR 

Alternative Alignment 3H 

Cost Element Unit Cost Quantity Total Cost 

Surface Construction 
At-Grade Construction · .. $ 3.3-$ 3.4 8.8 miles $ 29.1 
Fill Construction. · ... . . · .. $16.1-$17.2 4.7 miles 76.8 
Cut Construction. · . · . · . $21 .6-$28.6 0.9 mile 22.9 

Total 

Grade-Separated Construction 
Aerial Construction · . . . · . 
Subway Construction . · .. · .. 

Total 

Crossings 
Street and Highway 

At·Grade. ..... · .. 
Overpasses. · .. · . · .. 
Underpasses. · . · . 
Railroad .. · . · . 
Watercourse .. · . · . 

Subtotal 

Engineering, Design, 
and Administration 

Contingencies 

Total Cost 

NOTE: All costs are estimated in millions of 1979 dollars. 

Source: SEWRPC. 

42 miles per hour (mph). Comparable line-haul 
travel times for Alternatives 1H and 2H for trips 
between Mequon Road (STH 167) in the City of 
Mequon and the eastern limits of the Milwaukee 
central business district at N. Lincoln Memorial 
Drive were estimated to be 20 minutes for Alter
native 1H at an average speed of 44 mph and 
21 minutes for Alternative 2H at an average speed 
of 44 mph. It should be noted that the circuity 
of the alignment required to make the connection 
between the Shoreline Subdivision and the Capitol 
Drive spur track without extensive disruption adds 
to the travel time. However, no option could be 
found to eliminate this circuity without requiring 
extensive subway construction. One option inves
tigated would leave the Shoreline Subdivision and 
enter the right-of-way of the North-South Freeway 
(IH 43), running over this right-of-way for about 

-- 14.4 miles $128.8 

$20.5 1.7 miles $ 34.9 
$39.8 .. .-

-' 1.7 miles $ 34.9 

$ .- -- $ --
$ 0.3 11 3.3 
$ 0.3 13 3.9 
$ 0.3 1 0.3 

$0.3-$4.0 3 4.6 

_. -- $175.8 

15 percent -- $ 26.3 

30 percent .- $ 52.7 

-- .. $254.8 

1.5 miles to the Capitol Drive spur track. However, 
there is insufficient freeway right-of-way to accom
modate even an elevated structure. Another option 
would use the right-of-way of the former C&NW 
Whitefish Bay main line between the C&NW Shore
line Subdivision right-of-way and the C&NW Capitol 
Drive spur track right-of-way. This former railroad 
right-of-way, however, has since been developed for 
residential use, and its reuse for a transportation 
facility would entail extensive disruption. 

Table 22 summarizes the results of the prelimin~y 
assessment of the capital cost, disruption, travel 
time, and accessibility to jobs and population of 
Alternative 3H, and Alternatives 1H and 2H. The 
estimated cost of Alternative 3H would be about 
the same as that of alignment 1H over the same 
segment from downtown Milwaukee to the City of 
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Table 20 

ESTIMATED FIXED GUIDEWAY CONSTRUCTION 
COSTS FOR SELECTED SEGMENTS OF HEAVY 

RAIL RAPID TRANSIT ALTERNATIVE 
ALIGNMENT 3H IN THE NORTHEAST CORRIDOR 

Segment 

W. Kilbourn Avenue to 

E. North Avenue. 
E. North Avenue to 

W. Silver Spring Drive .. 
W. Silver Spring Drive to 

W. Brown Deer Road . 
W. Brown Deer Road to 

Mequon Road (5TH 1671. 

TotRI 

W. Kilbourn Avenue to 

Mequon Road (5TH 1671. . 

Source: SEWRPC. 

Distance 
(miles) 

1.6 

5.1 

6.2 

3.2 

16.1 

Alternative Alignment 3H 

Total Guideway Average Unit Cost 
Construction Cost (millions of dollars 
(millions of dollars) per mile) 

$ 50.6 $31.6 

71.8 14.1 

102.8 16.5 

29.6 9.2 

$254.8 $15.8 

Mequon. Its travel times would also be similar, as 
would its disruption. More population and employ
ment, however, would be served between the City 
of Mequon and downtown Milwaukee by Alterna
tive 2H. The disadvantage of Alternative 3H is prin
cipally that it would not permit ready extension of 
the line to existing and planned medium- and high
density urban areas in the Villages of Thiensville 
and Grafton and the City of Cedarburg in Ozaukee 
County. Also, Alternative 3H would have to enter 
the downtown area on an elevated structure, which 
may not be acceptable in terms of the urban design 
considerations involved. A subway from approxi
mately W. McKinley Avenue to W. Wisconsin 
Avenue would add $35 million to the cost of the 
alternative. Thus, it is recommended that Alterna
tive 1H remain the recommended heavy rail align
ment within the northeast corridor, with the option 
to reconsider the alternative of switching over to 
the Chestnut Street Line right-of-way from the 
Capitol Drive spur track right-of-way at E. Belle
view Place after preferred alignments have been 
selected in all other corridors, and the relationship 
of a line in the northeast corridor to the other lines 
required to form a heavy rail system for the Mil
waukee area can be determined. 

Light Rail Guideway /Busway Alignments: Three 
alternative light rail guideway /busway alignments 
were selected for analysis. All of the alternative 
alignments would originate in the Milwaukee cen
tral business district and terminate in the Village 
of Grafton in Ozaukee County. Each alignment 
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Table 21 

AVERAGE LINE-HAUL TRAVEL TIMES 
BETWEEN SELECTED SEGMENTS OF HEAVY 

RAIL RAPID TRANSIT ALTERNATIVE 
ALIGNMENT 3H IN THE NORTHEAST CORRIDOR 

Alternative Alignment 3H 

Travel Time (minutes) 

Distance Average Speed $tation-

Segment (miles) (m lies per houri to-Station Cumulative 

W. Kilbourn Avenue to 
E. Kenwood Bou levard . , 2.5 37 4 --

E. Kenwood Boulevard to 
W. Silver Spring Drive. 4.2 38 7 11 

W. Silver Spring Drive to 
Mequon Road (5TH 1671 .. 9.4 49 12 23 

Source: SEWRPC. 

would utilize a combination of active and aban
doned railway and abandoned electric interurban 
railway rights-of-way, cleared freeway rights-of
way, and arterial street rights-of-way. One align
ment, Alternative 1LB, 22.6 miles in length, would 
be very similar to heavy rail rapid transit Alter
native 1H. It would be grade-separated along its 
length except along W. Wisconsin Avenue between 
N. 10th Street and N. Lincoln Memorial Drive, 
where it would be located on a surface in a transit 
mall for a distance of 1.3 miles. 

Alternative 2LB would follow the same basic 
alignment as does Alternative 1LB except through 
the Villages of Cedarburg and Grafton, where it 
would remain on the former electric interurban 
railway right-of-way. This alternative would be 
grade-separated only at selected major street and 
highway crossings and at railway crossings. Align
ment 2LB would deviate from the abandoned elec
tric interurban railway right-of-way only at two 
locations, immediately south of W. Good Hope 
Road and immediately north of W. Donges Bay 
Road, where the alignment would use the Mil
waukee Road's Fifth Subdivision right-of-way in 
order to bypass electric power transmission sub
station facilities which have been constructed on 
the right-of-way at these locations. 

Alternative 3LB, 23.9 miles in length, would follow 
the same alignment followed by Alternative 2LB 
north of E. North Avenue, being located, specifi
cally, on the rights-of-way of the former C&NW 



Table 22 

SUMMARY OF PRELIMINARY EVALUATION IMPACTS FOR ALTERNATIVE 
HEAVY RAIL RAPID TRANSIT ALIGNMENTS IN THE NORTHEAST CORRIDOR 

Alternative Alignment 

Evaluation Criteria Alignment 1 H Alignment 2H 

Capital Cost (guideway construction cost 
in millions of dollars) ............ ........ $415.6 $554.5 

($249.9 from ($388.8 from 

City of Mequon City of Mequon 

to N. Lincoln to N. Lincoln 
Memorial Drive) Memorial Drive) 

Community Disruption 
Type of Land Used (miles) 

Railroad and Former Interurban Right-of-Way ..... 21.3 18.1 
Public Street Right-of-Way .......... · ..... 1.3 4.7 
Newly Acquired Right-of-Way ...... ........ -- 0.4 

Total 22.6 23.2 

Structure Dislocation (number) 
Residential Buildings .......... . . . · ..... -- 11 
Commercial or Industrial Buildings .. . . . · ..... -- 3 

Other Disruption ....................... Relocation of wooden electric power 
transmission line poles along 3.4 miles 

of former interurban right-of-way 

Travel Time (line-haul travel time 
in minutes to the Milwaukee CBD) ............ 31 minutes from 32 minutes from 

Village of Grafton Village of Grafton 

(20 minutes from (21 minutes from 

City of Mequon) City of Mequon) 

Population Served 
One-Half·Mile Walking Distance 

Village of Grafton to N. Lincoln Memorial Drive · .. 90,000 96,900 
City of Mequon to N. Lincoln Memorial Drive ..... 70,400 77,300 

Three-Mile Driving Distance 
Village of Grafton to N. Lincoln Memorial Drive · .. 448,700 452,100 
City of Mequon to N. Lincoln Memorial Drive .. · .. 407,700 411,100 

Jobs Served 
One-Half-Mile Walking Distance 

Village of Grafton to N. Lincoln Memorial Drive · .. 86,500 83,400 
City of Mequon to N. Lincoln Memorial Drive ..... 58,500 55,400 

Source: SEWRPC. 

Alignment 3H 

$254.8 

15.2 
0.9 
--

16.1 

--
--

None 

23 minutes from 
City of Mequon 

74,400 

--

416,500 

--

60,200 

- -

lakefront main line, the C&NW Capitol Drive spur 
track, and the former Milwaukee Electric Lines
Milwaukee Northern Division interurban right-of
way. The alignment between E. North Avenue and 
the Milwaukee central business district would, how
ever, be different, being located along arterial 
street rights-of-way. Specifically, this portion of 
the alignment would be located in a transit mall 

along E. and W. Wisconsin Avenue between N.10th 
Street and N. Van Buren Street, a distance of 
1.1 miles. The line would then be located along 
N. VanBuren Street in a reserved lane, providing 
service in a northbound direction only for 0.7 mile. 
The southbound line would be located in a reserved 
lane on N. Jackson Street. Mter the line leaves 
N. Van Buren and N. Jackson Streets, the align-
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ment would be located in the cleared right-of-way 
of the Park Freeway-East for 0.4 mile. The align
ment would then enter and operate over N. Pros
pect Avenue in a reserved lane, providing service in 
a northbound direction only for 0.9 mile to the 
former C&NW lakefront main line. The south
bound facility would be located in a reserved lane 
on N. Farwell Avenue. The remainder of the align
ment of Alternative 3LB would be the same as 
alignment 2LB. 

A fourth alternative alignment was investigated in 
an attempt to provide direct service to the UWM 
campus area. However, because of the lack of an 
available right-of-way, the only ways in which the 
required light rail transit/busway alignment could 
be developed would be through the use of an ele
vated or subway alignment for a distance of at least 
three miles; operation on the surface streets in 
mixed traffic or over reserved lanes; or operation 
over an acquired new right-of-way, requiring dis
location of homes, businesses, and industries. 
Direct service to the UWM campus area could be 
provided by operating over surface streets in mixed 
traffic or over reserved lanes via a spur from any of 
the three previous alignments. The spur would be 
used only by vehicles destined to, or originating 
from, the UWM campus area. One possible spur 
alignment would leave the C&NW Capitol Drive 
spur track right-of-way at E. Kenwood Boulevard, 
proceed along E. Kenwood Boulevard in mixed 
traffic west of N. Maryland Avenue and in a transit 
mall east of Maryland Avenue for a distance of 
0.7 mile to the UWM campus, and, at N. Downer 
Avenue, follow a one-way loop along N. Downer, 
E. Hartford, and N. Maryland Avenues for 0.7 mile, 
returning to the fixed guideway located in the 
right-of-way of the C&NW Capitol Drive spur track 
along E. Kenwood Boulevard for a distance of 
0.4 mile. 

Light Rail Transit/Busway Alignment Evaluation: 
As indicated in Table 23, the capital cost of 
guideway construction for Alternative 1LB, the 
Class A alignment, is estimated at $350.3 million 
for a light rail transit system, or an average cost 
of $15.5 million per mile of dual guideway, and 
$276.3 million for a busway, or about $12.2 mil
lion per mile of dual guideway. The capital cost 
of guideway construction for the Class B align
ments are lower. Specifically, the cost of construc
ting a dual guideway for light rail transit along 
Alignment 2LB is estimated at $222.0 million, or 
an average cost of $9.4 million per dual guideway 
mile, and for a busway, $143.1 million, or an aver
age cost of $6.1 million per dual guideway mile. 
The capital cost of constructing Alternative 3LB is 
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estimated to average $8.4 million per mile for light 
rail transit for a total cost of $202.1 million, and 
$4.9 million per mile for busway for a total cost of 
$118.9 million. A breakdown of guideway capital 
costs by segment of alternative light rail transit/ 
busway alignment is shown in Table 24. 

The capital cost for the UWM spur light rail guide
way surface alignment is estimated at $8.8 million, 
and the cost for the busway alignment is estimated 
at $6.2 million, which includes only the cost of 
connecting ramps from the proposed busway align
ment along the Capitol Drive spur track to the 
western end of E. Kenwood Boulevard. 

Alternative 1LB would utilize a strip of land 22.6 
miles in length, including 12.6 miles of active rail
way right-of-way, 1.9 miles of abandoned railway 
right-of-way owned by Milwaukee County, and 
6.8 miles of former electric interurban railway 
right-of-way owned by the Wisconsin "Electric 
Power Company. The remaining 1.3 miles of the 
alignment would utilize public street rights-of-way 
in the City of Milwaukee. Alternative 2LB would 
utilize 1.3 miles of public street rights-of-way in 
the City of Milwaukee and a total of 21.3 miles of 
railway rights-of-way, including 5.7 miles of active 
railway right-of-way, 13.7 miles of former electric 
interurban railway right-of-way owned by the Wis
consin Electric Power Company, and 1.9 miles of 
abandoned railway right-of-way owned by Mil
waukee County. Alternative 3LB would utilize 
a total of 20.9 miles of railway right-of-way, 
including 5.7 miles of active railway right-of-way, 
13.7 miles of former electric interurban railway 
right-of-way, and 1.5 miles of abandoned railway 
right-of-way owned by Milwaukee County. It 
would also use 0.4 mile of cleared freeway right
of-way and 2.6 miles of public street rights-of-way 
in the City of Milwaukee. The UWM spur align
ment would be located on 1.4 miles of public 
street rights-of-way in the City of Milwaukee. 

None of the three alignments or the UWM spur 
alignment would require the acquisition of any 
residential, commercial, or industrial structures. 
However, all three alignments which use the 
right-of-way of the former Milwaukee Electric 
Lines-Milwaukee Northern Division electric inter
urban railway line would require the relocation 
of wooden transmission line poles in place along 
most of the right-of-way north of W. Brown Deer 
Road to the City of Cedarburg. 

Line-haul travel times for selected segments of the 
three light rail transit/busway alignments in the 
northeast corridor are summarized in Table 25. All 



Table 23 

ESTIMATED FIXED GUIDEWAY CONSTRUCTION COSTS FOR LIGHT 
RAIL TRANSIT/BUSWAY FACILITIES IN THE NORTHEAST CORRIDOR 

Alternative Alignment 

Alignment 1 LB Alignment 2LB Alignment 3 LB 

Unit Cost Total Cost Total Cost Total Cost 

UWM Spur Alignment 

Total Cost 

Cost Element Light Rail Busway Quantity Light Rail Busway Quantity Light Rail Busway Quantity Light Rail Busway Quantity Light Rail Busway 

Surface Construction 
At-Grade Construction. 
Fill Construction 
Cut Construction 

Total 

Grade-Separated Construction 
Aerial Construction. 
Subway Construction. 

Total 

Crossings 
Street and Highway 

At-Grade ... 
Overpasses. 
Underpasses .. 
Railroad .. , . 
Watercourse. 

Subtotal 

Engineering, Design, 
and Administration 

Contingencies 

Total Cost 

$ 3.1-$ 4.1 
$16.0·$16.2 
$22.0-$22.8 

$ 0.8·$ 2.3 
$13.7·$14.7 

$19.4 

$17.8·$19.4 $14.1·$17.2 
$.. $ .. 

$ .. 
$0.3 
$0.3 
$0.3 
$0.3 

15 percent 

30 percent 

$ .. 
$0.3 
$0.3 
$0.3 
$0.3 

15 percent 

30 percent 

NOTE: All costs are estimated in millions of 1979 dollars, 

Source: SEWRPC. 

11.5 miles 
6.0 miles 
2.4 miles 

19.9 miles 

2.7 miles 

2.7 miles 

19 
15 

8 

$ 38.2 
97.4 
53.4 

$189.0 

$ 44.5 

$ 44.5 

$ .. 
4.5 
2.4 

1.2 

$241.6 

$ 36.2 

$ 72.5 

$350.3 

$ 14.1 
83.5 
46.7 

$144.3 

$ 38.1 

$ 38.1 

$ .. 
4.5 
2.4 

1.2 

$190.5 

$ 28.6 

$ 57.2 

$276.3 

19.2 miles 
1.7 miles 
2.4 miles 

23.3 miles 

0.2 mile 

0.2 mile 

50 

Table 24 

$ 64.1 
27.6 
53.0 

$144.7 

$ 3.8 

$ 3.8 

$ .. 
2.1 
0.9 
0.3 
1.2 

$153.0 

$ 23.0 

$ 46.0 

$222.0 

$ 19.8 
24.2 
46.7 

20.8 miles 
1.8 miles 
1.3 miles 

$ 90.7 23.9 miles 

$ 3.5 

$ 3.5 

2.1 
0.9 
0.3 
1.2 

$ 98.7 

$ 14.8 

$ 29.6 

$143.1 

75 

$ 71.0 
29.3 
34.6 

$134.9 

$ .. 

2.1 
0.9 
0.3 
1.2 

$139.4 

$ 20.9 

$ 41.8 

$202.1 

$ 22.1 
28.1 
27.3 

$ 77.5 

$ .. 

$ .. 

2.1 
0.9 
0.3 
1.2 

$ 82.0 

$ 12.3 

$ 24.6 

$118.9 

1.4 miles 
0.1 mile 

1.5 miles 

10 

ESTIMATED FIXED GUIDEWAY CONSTRUCTION COSTS FOR SELECTED SEGMENTS OF THE LIGHT 
RAIL TRANSIT/BUSWAY ALTERNATIVE ALIGNMENTS IN THE NORTHEAST CORRIDOR 

Alternative Alignment 

$4.5 
1.6 

$6.1 

$ .. 

$ .. 

$ .. 

$6.1 

$0.9 

$1.8 

$8.8 

Alignment 1 LB Alignment 2LB Alignment 3LB UWM Spur Alignment 

$1.8 
2.5 

$4.3 

$ . 

$. 

$ .. 

$4.3 

$0.6 

$1.3 

$6.2 

Total GUideway Average Unit Cost Total Guideway Average Unit Cost Total Guideway Average Unit Cost 

Construction Cost (millions of dollars Construction Cost (millIOns of dollars Construction Cost (millIOns of dollars 

Total GUideway Average Unit Cost 
Construction Cost (millions of dollars 

Distance (millions of dollars) per mile} 

Segment 

Distance f-Im_il_lio_,_, ,Of_d_o'_"_"I+ __ p_"_m,iI_'I __ Distance (millions of dollars) per mile) Distance (millions of dollars) per mile} 

(miles) Light Rail Busway Light Rail Busway (miles) r-L'-:9h-t ::-R'-'iI.,-::cB-,,-w'-Y+L-'9:-ht-=R:-''-'' rBc--o-,W-'-y (miles) Light Rail Busway Light Rail Busway (miles) Light Rail BU$way Light Rail Busway 

N. 10th Street to 
N. Lincoln Memorial Drive. 

N. Lincoln Memorial Drive to 

W, Silver Spring Drive. 

1.3 $ 7.3 $ 3.7 $ 5.6 $ 2.8 1.3 $ 7.3 $ 3.7 $ 5.6 $ 2.B $ 6.3 $ 3.2 $ 5.7 $ 2.9 $ .. $ . $ . 

W. Silver Sprmg Drive to 
Wisconsin Avenue, Grafton, 

Total 

N. 10th Street to 

6.5 

14.8 

123.7 103.2 

219.3 169.4 

19.0 15.9 6.5 122.7 103.2 

14.8 11.4 15.7 92.0 36.2 

18.9 15.9 7.1 b 103.8 79.5 14.6 11.2 1.5 8.8 6.2 5.9 

5.8 2.3 15.7 92.0 36.2 5.8 2.3 

Wisconsin Avenue, Grafton. 22.6 $350.3 $276.3 $15.5 $12.2 23.5 $222.0 $143.1 $ 9.4 $ 6.1 23.9 $202.1 $118.9 $ 8.4 $ 4.9 1.5 $8.8 $6.2 $5.9 

a The capital cost is estimated for the segment between N. 10th Street and N. Van Buren Street. 

b The capital cost is estimated for the segment between N. Jackson Street and W. Silver Spring Drive. 

Source: SEWRPC. 

three alternatives would provide similar overall 
travel times between the Village of Grafton and the 
Milwaukee central business district-specifically, 
between 50 and 53 minutes for light rail transit 
and 56 and 58 minutes for busways. It should be 
noted that if the station spacing of the light rail sys
tems and busways of these alternatives approached 
that of heavy rail systems-specifically, an average 
spacing of one mile rather than one-half mile in 

high-density areas and two miles rather than one 
mile in medium-density areas-the travel times 
from the Village of Grafton to the Milwaukee cen
tral business district would approach 41 minutes 
for a light rail transit system and 43 minutes for 
a busway under Alternative 1LB, 43 minutes for 
a light rail transit system and 45 minutes for a bus
way under Alternative 2LB, and 44 minutes for 
a light rail transit system and 45 minutes for 
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4.1 

$4.1 



Table 25 

AVERAGE LINE-HAUL TRAVEL TIMES BETWEEN SELECTED SEGMENTS OF THE LIGHT 
RAIL TRANSIT/BUSWAY ALTERNATIVE ALIGNMENTS IN THE NORTHEAST CORRIDOR 

Alternative Alignment 

Alignment 1LB Alignment 2LB 

Travel Time (mmutes-

Average Speed b light rall/busway) 

Alignment 3LB 

Average Speed b 

Travel Time (minutes

light raiJ/busway) 

Travel Time (minutes

Average Speedb 1-:,---li9_
ht

_'_"T'/_bU_'W_'_Y_I---j 

Distance Station (miles per hour- Statlon- Distance Station (miles per hour- Statlon- Distance Station (miles per hour- Station-
Segment (miles) Spacing

a 
light rail/busway) to-Station Cumulative {miles} Spaclnga light rail/busway) to-Station Cumulative (miles) Spacinga light rail/busway) to-Station Cumulative 

Milwaukee Central Business District 
(N. 10th Street and 
W. Wisconsin Avenue) 
to E. Kenwood Boulevard . 

E. Kenwood .Boulevard 
to W. Silver Spring Drive 

W. Silver Spring Drive to the 
Village of Thiensville 
(W. Frelstadt Roadl. 

Village of Thiensville 

(W. Freistadt Road) 
to the Village of Grafton 
(Wisconsin Avenue} 

3.9 Typical 

light 
rail/ 

busway 
Typical 

heavy 
rail 

3.9 TYPical 
light 
rail/ 

busway 
Typical 

heavy 
rail 

8.9 Typical 
light 

raill 

busway 
Typical 

heavy 

rail 

5.9 Typical 

light 
rail/ 
busway 

Typical 
heavy 
rail 

18/16 13/15 3.9 Typical 
light 

rail/ 
busway 

20/19 12/13 Typical 
heavy 
rad 

24/21 10/11 23/26 3.9 Typical 

light 
rail/ 

busway 
34/30 7/8 19/21 TYPical 

heavy 
rail 

34/30 16/18 39/44 8.9 Typical 
light 

rail/ 

busway 
39/39 14/14 33/35 Typical 

heavy 
rali 

34/30 11/12 50/56 6.8 Typical 

light 
raill 
busway 

39/39 9/9 42/44 Typical 
heavy 
rail 

18/16 13/15 4.3 Typical 16/14 16/18 
light 
rail/ 
busway 

20/18 12/13 Typical 18/16 14/16 
heavy 
rail 

24/21 10/11 23/26 3.9 TYPical 24/21 10/11 26/29 
light 
rail/ 

busway 

31/29 7/8 19/21 Typical 31/29 7/8 21/24 
heavy 
rail 

32/30 17/18 40/44 8.9 TYPical 32/30 17/18 43/47 
light 

rail/ 

busway 

36/31 15/17 34/38 Typical 36/31 15/17 36/41 
heavy 
rail 

32/30 13/14 53/58 6.8 Typical 32/30 13/14 56/61 
light 
rail/ 

busway 

36/31 11/13 45/51 Typical 36/31 11/13 47/54 
heavy 
rail 

a Assumes light rail and busway transit station spacing of approximately one-quarter mile in the Milwaukee central business district; one-half mile in other high-density urban areas unless the guideway is fully grade-separated. where one-mile spacing is 
assumedi and one mile in medium<iensity urban areas. The wider station spacing represents typical heavy rail station spacing of approximately one-half mile in the Milwaukee central busmess dlstricti one mile in other high-density urban areas; and two 
miles in medium<iensity areas. 

b The average speeds are based upon typical acceleration and deceleration rates; typical maximum operating speeds, which vary based on type, lo~ation, and de~reer~ grade separation ~f right-of-waYi assumed tYPical station s~acing;and ~ typical station 
dwell time of 30 seconds. Preferential treatment has been assumed at all at.grade crossings. These tYpical light rail and busway transit characteristiCS were establlshect m SEWRPC Techmcal Report No. 24, State-of-the-Art of Pnmary TranSit System Tech
nology. The result is average speeds of about 11 miles per hour in malls and other reserved guideways on street rights-of-way in the central business district; of from 20 to 30 miles per hour on reserved guideways In all other street rights-of-way: and of 
from 20 to 40 miles per hour on all other private rights-of-way. The variation in these average speeds is a result of variation in station spacing. 

Source: SEWRPC. 

a busway under Alternative 3LR The spur align
ment to UWM would require 13 minutes to traverse 
by light rail and 17 minutes by bus, and about 
4 minutes would be required to travel from the 
guideway alignment in the C&NW Capitol Drive 
spur track right-of-way at E. Kenwood Boulevard 
to the UWM campus area at K Kenwood Boule
vard and N_ Maryland Avenue_ Between 11 and 
16 minutes would be added to any light rail or bus 
trip on any of the three corridor alignments-if 
transit vehicles operating between downtown Mil-
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waukee and any of the suburban communities 
north of the UWM campus were routed over the 
UWM spur alignment_ 

Alternative Alignments lLB, 2LB, and 3LB are 
comparable in terms of accessibility to residents 
and jobs and service to major activity centers. As 
shown in Table 26, Alternative lLB would serve 
the fewest total residents, 448,700, compared with 
484,000 for Alternative 2LB and 482,500 for Alter
native 3LB, within a six-mile band around the align-



Table 26 

HOUSEHOLD POPULATION AND EMPLOYMENT SERVED BY LIGHT RAIL TRANSIT/BUSWAY ALIGNMENTS IN 
THE NORTHEAST CORRIDOR UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Household Population Served 
Number of Jobs Served 

One-Half-Mile 15-Minute Feeder Three-Mile (one-half-mile 
Alternative Walking Distance Bus Travel Time Driving Distance walking distance) 

1LB 90,100 335,900 
2LB 92,800 337,700 
3LB 98,700 344,700 

Source: SEWRPC. 

ment, Alternative 3LB would serve a greater number 
of residents within walking distance, 98,700, com
pared with 92,800 for Alternative 2LB and 90,100 
for Alternative ILK Employment within walking 
distance would also be greatest for Alternative 3LB, 
90,500 jobs, compared with 88,300 for Alterna
tive 2LB and 86,500 for Alternative 1LB. Nearly 
6,000 jobs and 12,000 residents would be within 
walking distance of the UWM spur alignment, 
which would also, importantly, provide a direct 
connection to the UWM campus. 

Recommended Light Rail Transit/Busway Align
ment: Based upon the foregoing preliminary assess
ment, Alternative 3LB is the preferred light rail! 
busway alignment in the northeast corridor. Both 
Alternatives 2LB and 3LB are sUbstantially less 
costly than Alternative 1LB, while providing about 
the same travel times, amount of disruption, and 
access to jobs and population as Alternative ILK 
Alternative 3LB would be somewhat less costly 
than Alternative 2LB, and would provide some
what greater access to jobs and population. It 
would require, however, use of existing arterial 
street lanes and a portion of the Park Freeway-East 
right-of-way, 

At the request of the study advisory Committee, 
a fourth alternative light rail transit!busway align
ment-Alternative 4LB, was considered in the north
east corridor. This alignment would be very similar 
to heavy rail rapid transit Alternative 3H, as shown 
on Map 24, It would be grade-separated along most 
of its length except south of W, McKinley Avenue. 
Specifically, the alignment between W. McKinley 
and W. Wisconsin Avenues would be located on 
a surface alignment in a reserved lane for about 
0.4 mile along N. 3rd Street. At W. Wisconsin 
Avenue the alignment would be located on a sur
face alignment in a transit mall to N. Lincoln 
Memorial Drive, a distance of 0.8 mile. 

448,700 86,500 
484,000 88,300 
482,500 90,500 

The alignment would utilize a strip of land 16.9 
miles in length, including 15.1 miles of existing 
railway right-of-way. Of this 15.1 miles of align
ment, 0,7 mile would be located on an elevated 
structure and 14.4 miles would be located on 
a surface alignment. The remaining 1.8 miles of 
the alignment would utilize public street rights
of-way, 0.6 mile of which would be located on 
an elevated structure over public street rights-of
way in the City of Milwaukee, and 1.2 miles of 
which would be located on a surface alignment. 
Location of the alignment over 0.4 mile of public 
street right-of-way along N. 3rd Street, however, 
would require use of existing arterial street lanes, 
leaving only one lane of travel in each direction 
over this segment. Otherwise, the alignment would 
entail no disruption. 

As shown in Table 27, the estimated capital cost of 
guideway construction is $243.4 million for light 
rail transit, or an average cost of $14.4 million 
per mile of dual guideway, and $190.8 million for 
a busway, or about $11.3 million per mile of dual 
guideway. Table 28 summarizes the capital cost of 
major segments of the alignment. 

A total of 76,600 residents and 71,600 jobs would 
be within walking distance of this alignment; 
293,100 residents would be within a two-mile 
feeder bus service; and 441,200 residents would 
be within a three-mile automobile drive. The esti
mated line-haul travel times for Alternative 4LB 
between the City of Mequon and N. Lincoln 
Memorial Drive in downtown Milwaukee are sum
marized in Table 29. A total of 39 minutes would 
be required to traverse the alignment at an average 
speed of 26 miles per hour (mph) for light rail 
transit. Bus transit would require 43 minutes at 
an average speed of 23 mph. Comparable line-haul 
travel times for the other three light rail transit! 
busway alternative alignments in the northeast cor-
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Table 27 

ESTIMATED FIXED GUIDEWAY CONSTRUCTION COSTS FOR THE LIGHT RAIL 
TRANSIT!BUSWA Y ALTERNATIVE ALIGNMENT 4LB IN THE NORTHEAST CORRIDOR 

Unit Cost 

Cost Element Light Rail 

Surface Construction 
At-Grade Construction. $ 3.2-$ 3.8 
Fill Construction .. $16.2-$16.4 
Cut Construction $21.5-$21.6 

Total --

Grade-Separated Construction 
Aerial Construction. $20.5 
SUbway Construction. $ --

Total --

Crossings 
Street and Highway 

At-Grade $ --
Overpasses .. $ 0.3 
Underpasses. $ 0.3 
Railroad. .. . . $ 0.3 
Watercourse. .. . . . . $ 0.3-$ 4.0 

Subtotal --

Engineering, Design, 
and Administration 15 percent 

Contingencies 30 percent 

Total Cost --

NOTE: All costs are estimated in millions of 1979 dollars. 

Source: SEWRPC. 

ridor for trips between Mequon Road (STH 167) 
and N. Lincoln Memorial Drive in downtown Mil
waukee were estimated to range between 30 and 
38 minutes for light rail transit and 34 and 42 
minutes for a busway. 

It should be noted that the circuity of the align
ment required to make the connection between 
the C&NW Shoreline Subdivision and the C&NW 
Capitol Drive spur track without significant dis
ruption adds to the travel time. In addition, the 
alignment in this segment would need to be con
structed on a costly fill section, adding about 
$97.4 million to the capital cost for light rail 
transit and $93.1 million for a busway. One option 

Alternative Alignment 4LB 

Total Cost 

Busway Quantity Light Rail Busway 

$ 1.0-$ 1.9 10.0 miles $ 33.3 $ 13.7 

$13.7-$14.5 4.7 miles 76.3 65.5 

$17.6-$19.2 0.9 mile 19.4 16.5 

-- 15.6 miles $129.0 $ 95.7 

$18.3 1.3 miles $ 26.7 $ 23.8 

$ -- -- -- --

-- 1.3 miles $ 26.7 $ 23.8 

$ -- -- $ -- $ --
$ 0.3 11 3.3 3.3 
$ 0.3 13 3.9 3.9 
$ 0.3 1 0.3 0.3 

$ 0.3-$ 4.0 3 4.6 4.6 

-- -- $167.8 $131.6 

15 percent -- $ 25.2 $ 19.7 

30 percent -- $ 50.4 $ 39.5 

-- -- $243.4 $190.8 

investigated to minimize this problem would leave 
the C&NW Shoreline Subdivision right-of-way and 
enter a public street right-of-way on a surface 
alignment at N. Santa Monica Boulevard in the 
Village of Fox Point, running over that Boulevard 
a distance of about 2.3 miles to the C&NW Capitol 
Drive spur track. The remaining 12.4 miles of the 
alignment, north of Santa Monica Boulevard and 
south of the connection at the Capitol Drive spur 
track, would be the same as in Alternative 4LB. 
The capital cost for a light rail alignment using this 
connection would be about 35 percent lower
$158.2 million; and for a bus alignment would be 
45 percent lower-$105.1 million. This alignment 
would take 13 percent less time to traverse than 
would the alignment under Alternative 4LB, an 

93 



Table 28 

ESTIMATED FIXED GUIDEWAY CONSTRUCTION COSTS FOR SELECTED SEGMENTS OF LIGHT 
RAIL TRANSIT/BUSWAY ALTERNATIVE ALIGNMENT 4LB IN THE NORTHEAST CORRIDOR 

Alternative Alignment 4LB 

Total Guideway Average Unit Cost 

Construction Cost (millions of dollars 

Distance 
(millions of dollars) per mile) 

Segment (miles) Light Rail Busway Light Rail Busway 

N. Lincoln Memorial Drive to 
E. Kilbourn Avenue .......... 0.8 $ 4.4 $ 2.2 $ 5.5 $ 2.8 

E. Kilbourn Avenue to 
E. Hampton Avenue .......... 5.2 79.2 62.4 15.2 12.0 

E. Hampton Avenue to 
Santa Monica Boulevard . . . . . . . 4.5 97.4 93.1 21.6 20.7 

Santa Monica Boulevard to 
Mequon Road (STH 167). ...... 6.4 62.4 33.1 9.8 5.2 

Total 
N. Lincoln Memorial Drive to 

Mequon Road (STH 167) ...... 16.9 $243.4 $190.8 $14.4 $11.3 

Source: SEWRPC. 

Table 29 

AVERAGE LINE-HAUL TRAVEL TIMES BETWEEN SELECTED SEGMENTS OF LIGHT RAIL 
TRANSIT/BUSWAY ALTERNATIVE ALiGNMENT4LB IN THE NORTHEAST CORRIDOR 

Distance 
Segment (miles) 

N. Lincoln Memorial Drive to 
E. Kenwood Boulevard .... ..... 3.3 

E. Kenwood Boulevard to 
W. Silver Spring Drive ..... ..... 4.2 

W. Silver Spring Drive to 
Mequon Road (STH 167) ........ 9.4 

Source: SEWRPC. 

average of 34 minutes at an average speed of 
26 mph for light rail and 38 minutes at an average 
speed of 23 mph for a busway. This alternative 
would serve about 6 percent fewer residents within 
walking distance-71 ,600; and 8 percent fewer jobs 
within walking distance-65,700. Location of a dual 
light rail/busway guideway on a surface alignment 
on Santa Monica Boulevard would cause some dis-
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Alternative Alignment 4LB 

Travel Time 

Average Speed 
(minutes-light rail/busway) 

(miles per hour- Station-
light rail/busway) to-Station Cumulative 

19/17 10/12 --

23/21 11/12 21/24 

32/30 18/19 39/43 

ruption. It would require the widening of Santa 
Monica Boulevard for a distance of about 0.3 mile 
between E. Daphne Road and E. School Street in 
the Village of Fox Point in order to provide enough 
pavement width to accommodate both primary 
transit and automobile traffic. Additionally, loca
tion of at-grade primary transit between E. School 
Street and E. Hampton Road in a reserved lane for 



about 2.0 miles would require the use of existing 
arterial street lanes, leaving only one lane of travel 
in each direction over this segment. 

Table 30 summarizes the results of the preliminary 
assessment of the capital cost, disruption, travel 
time, and accessibility to both jobs and popula
tion for Alternative 4LB. The best configuration of 
Alternative 4LB is the N. Santa Monica Boulevard 
connection between the C&NW Shoreline Subdivi
sion and the Capitol Drive spur track rights-of-way. 
Otherwise, the cost of 4LB is significantly more 
than that of Alternatives 2LB and 3LB with no 
appreciable gain in travel time or accessibility to 
jobs or population. Moreover, Alternative 4LB 
requires that 0.3 mile of N. 3rd Street and 2.0 miles 
of N. Santa Monica Boulevard be reduced to one 
lane of moving traffic in each direction. Because 
of this, and the otherwise approximately equal 
capital costs, disruption, travel times, and acces
sibility, Alternative Alignment 3LB remains the 
preferred light rail/busway alignment in the north
east corridor. 

Fixed Guideway Alignments 
in the North Corridor 
Available rights-of-way determined to have good 
potential for the location of primary transit guide
ways in the north corridor radiating from the cen
tral business district of the Milwaukee area are 
identified on Map 25. Also shown on Map 25 is the 
generalized existing land use pattern in the corridor 
and the location of major activity centers. Three 
alternative heavy rail rapid transit alignments and 
three light rail transit/busway alignments, one of 
which is a Class A alignment and two of which are 
Class B alignments, were identified in the corridor, 
as shown on Maps 26 and 27. 

Heavy Rail Rapid Transit Alignments: All three 
alternative heavy rail alignments extend from the 
Milwaukee central business district to the City of 
Glendale in nqrthern Milwaukee County. The 
alignments are located primarily along freeway 
rights-of-way, abandoned electric interurban r;, 1-
way rights-of-way, and public street rights-of
way. One alignment, Alternative 1H, 7.4 miles 
in length, would begin in downtown Milwaukee 
at N. Lincoln Memorial Drive and extend 1.3 miles 
in a subway beneath E. and W. Wisconsin Avenue 
to N. 11th Street. It would remain in a subway 
beneath N. 11th Street from W. Wisconsin Avenue 
to W. State Street, a distance of 0.4 mile, leave 
N. 11th Street for N. 12th Street at W. State 
Street, and remain beneath N. 12th Street to 

Reservoir Avenue in the City of Milwaukee, a dis
tance of 0.8 mile. At Reservoir Avenue, the line 
would be located on a surface alignment for 
0.2 mile. The remaining 4.7 miles of the alignment 
would be on elevated structure along the nonroad
way portion of the North-South Freeway (IH 43) 
right-of-way between W. North Avenue and a point 
about 0.2 mile north of W. Silver Spring Drive. 

Alternative 2H follows the same basic alignment as 
does Alternative 1H between N. Lincoln Memorial 
Drive and W. Capitol Drive. At W. Capitol Drive 
the alignment would leave the nonroadway portion 
of the North-South Freeway (IH 43), remaining on 
elevated structure along N. Green Bay Road for 
a distance of 2.1 miles. The total length of Align
ment 2H is 7.2 miles. 

Alternative 3H, 7.1 miles in length, would follow 
the same alignment followed by Alternatives 1H 
and 2H for 2.1 miles between E. Garfield Avenue 
and W. Capitol Drive, being located on elevated 
structure along the nonroadway portion of the 
North-South Freeway (IH 43). The alignment south 
of E. Garfield Avenue would, however, be located 
on a surface alignment adjacent to N. Halyard 
Avenue from E. Garfield Avenue to W. Brown 
Street, a distance of 0.2 mile, and then in a subway 
beneath N. 6th Street from W. Brown Street to 
W. Wisconsin Avenue, a distance of 1.3 miles. The 
line would then be located along W. and E. Wis
consin Avenue in a subway for 0.8 mile and ter
minate at N. Lincoln Memorial Drive. The northern 
remainder of the alignment would leave the North
South Freeway at W. Capitol Drive and be located 
on an elevated structure along W. Capitol Drive 
for 0.6 mile to N. 19th Place. The alignment would 
then turn north, remaining on elevated structure 
for 0.1 mile on new right-of-way between N. 19th 
Place and N. 20th Street to the beginning of the 
former Milwaukee Electric Lines-Northern Divi
sion electric interurban railway right-of-way at 
W. Fiebrantz Avenue. The remainder of Alterna
tive 3H, 2.0 miles, would be located within the 
former electric interurban railway right-of-way to 
W. Silver Spring Drive in the City of Glendale. An 
elevated structure would be required along the 
right-of-way from W. Fiebrantz Avenue to W. Vil
lard Avenue because of 10 public street and rail
road crossings in this l.4-mile stretch of right
of-way. The remaining 0.6 mile of this alternative 
alignment-between W. Villard Avenue and W. Silver 
Spring Drive-would be located on the former inter
urban right-of-way. 
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Table 30 

SUMMARY OF PRELIMINARY EVALUATION IMPACTS FOR ALTERNATIVE 
LIGHT RAIL TRANSIT/BUSWAY ALIGNMENTS IN THE NORTHEAST CORRIDOR 

Evaluation Criteria 

Capital Cost (guideway construction cost 
in millions of dollars) . 

Community Disruption 
Type of Land Use (miles) 

Railroad and Former Interurban Right-af-Way. 
Cleared Freeway Right-of-Way. 
Public Street Right.-of-Way .......... . 

Total 

Structure Dislocation (number) 
Residential Buildings ..... . 
Commercial or Industrial Buildings .. 

Public Buildings ...........•....... 

Other Disruption 

Travel Time Uine-haul travel time 
in minutes to the Milwaukee CSD) ... 

Population Served 
One-Half-Mile Walking Distance 

Village of Grafton to N. Lincoln Memorial Drive 

City of Mequon to N. Lincoln Memorial Drive. 
Three-Mile Driving Distance 

Village of Grafton to N. Lincoln Memorial Drive 
City of Mequon to N. Lincoln Memorial Drive ... 

Jobs Served 
One-Half-Mile Walking Distance 

Village of Grafton to N. Lincoln Memorial Drive 

City of Mequon to N. Lincoln Memorial Drive. 

a The time required to traverse the spur alignment only. 

Source: SEWRPC. 

Alternative Alignment 

Alignment 1 LB Alignment 2LB Alignment 3LB 

Light Rail/Busway Light Rail/Busway Light Rail/Busway 

$350.3/$276.3 $222.01$143.1 $202.1/$118.9 
($253.71$211.0 feam ($174.0/$130.0 from ($155.1/$106.3 from 

City of Mequon to City of Mequon to City of Mequon to 
N. Lincoln Memorial Drivel N. lincoln Memorial Drivel N. Lincoln Memorial Drive) 

21.3 22.2 20.9 
0.4 

1.3 1.3 2.6 

22.6 23.5 23.9 

Dislocation of wooden electric power transmission line poles along the former interurban 

right-of-way north of W. Brown Deer Road 

50/56 53/58 56/61 
(30/34 from (31/36 from (38/42 from 

City of Mequon to City of Mequon to City of Mequon to 
N. Lincoln Memorial Drive) N. Lincoln Memorial Drive) N. Lincoln Memorial Drive) 

90,100 92,800 98,700 

70,500 73,200 79,800 

448,700 484,000 482,500 
407,700 443,000 445,500 

86,500 88,300 90,500 
58,500 60,300 70,500 

Alignment 4LB 

Light Aail/Busway8 

$243.4/$190.8 
($158.2/$105.1 
Santa Monica 

Boulevard option) 

15.1 

1.8 

16.9 

N. 3rd Street to be 

reduced to one lane of 
traffic in each direction 

from W. McKinley Avenue 
to W. Wisconsin Avenue 

for 0.4 mile. Under Santa 
Monica Boulevard option, 
N. Santa Manica Boule

vard to be widened for 
0.3 mile from E. Daphne 

Road to E. School Street, 
and to be reduced to 
one lane of traffic in each 

direction for 2.0 miles 
between E. School Street 
and E. Hampton Road 

39/43 
(34/38 Santa Monica 

Boulevard option) 

76,6001 71,600 
(Santa Monica 

Option) 

441,200/405,300 

71,600/ 65,700 

Light Rail/Busway 
Spur Alignment 

Light Rail/Busway 

$8.8/$6.2 

0.1 

1.4 

1.5 

13117 

.12,000 

50,000 

6,000 

Heavy Rail Rapid Transit Alignment Evaluation: 
As shown in Table 31, the capital cost of dual 
guideway construction for heavy rail rapid transit 
along Alternative Alignment IH is estimated at 
$300.7 million in 1979 dollars, or an average cost 
of $40,6 million per mile. The cost of constructing 
a dual guideway along alignment 2H is estimated at 
$297.0 million, or an average cost of $41,2 million 
per mile. Because about one mile of Alternative 3H 
can be located on a surface alignment, the unit cost 

of guideway construction for this alternative was 
estimated to average $36.3 million per mile, for 
a total cost of $257.6 million. 
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As shown in Table 32, the largest capital expendi
tl!re would be required to locate a dual heavy rail 
guideway in the Milwaukee central business dis
trict area. The cost required to locate an alignment 
in a subway between N, Lincoln Memorial Drive 
and W. Brown Street was estimated to range from 
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Map 25 

EXISTING AVAILABLE RIGHTS·OF-WAY 
IN THE NORTH CORRIDOR WITH GOOD 

POTENTIAL FOR FIXED GUIDEWAY 
PRIMARY TRANSIT DEVELOPMENT 

LEGEND 

RtIolLWAY RIGHTS-OF-WAY 

-- lI,CTIVE AND Aa.w.OONEO 
l'IAILR()AD 

AATERIAL STREET RIGHTS-Qf'-WAY 

o\IiITEII;IAL WlfM S""""'ICI[NT 
MEDI"N 'MOTH 

AATEAllI,L WIT., Sl.IFFICIENT 
STA[[l WIOll< 

FREEWAY RIGHTS-OF-WAY 

-- CLEAl'IED F"EEWlI.Y 

t 
The north corr idor is located between the Ci ty of Milwaukee central 

business d lSHict and the Village of Glendale. This corridor contains 
a number of arterial st reet segments with good potential for fixed 

guideway development in t he immediate vicinity of the Milwaukee 

central bUSiness district. In the area between the central business dis
tr ict and W. Capitol Drive, however, t here isa mar ked lack of avail

able r ights-ol-way as well as a lack of arterial streel segments with 

good potential for the provision of p rim ary transit fixed guideways. 

Source: SEWRPC. 

$127.8 million for Alternative 3H to $154.6 mil· 
lion for Alternatives 1H and 2H. Although the 
subway section represents about one·third of the 
total alignment lengths for eac h of the three alter· 
natives , the capital cost required to co nstruct it is 
nearly one·half of the cost required to construct 
th e entire alignment. 

Alternative 1H would utilize a strip of land 7.4 miles 
in length, including 4.7 miles of freeway right·of· 
way , 2.5 miles of subway beneath public street 
right·of·way in the City of Milwaukee, 0.1 mile 
of cleared freeway right·of·way , and 0 .1 mile of 

newly acquired right·of·way. The new right·of· 
way is required where the alignment would leave 
N. 12th Street at Reservoir Avenue for the North· 
South Freeway (IH 43). The disruption entailed 
would consist of the displacement of six dwelling 
units in order to provide adequate alignment for 
a high·speed rapid transit alignment. 

Alternative 2H would utilize a strip of land 7.2 miles 
in length, including 2.4 miles of freeway right·of· 
way, 0.1 mile of cleared freeway right·of·way, 
0.1 mile of newly acquired right·of·way, and 
4.6 miles of public street right·of·way, of which 
2.5 miles would be in a subway and 2.1 miles 
would be on elevated structure. Alternative 2H 
would use the same right·of·way used by Alterna· 
tive 1H, and thus the disruption of six dwelling 
units would be entailed. 

Alternative 3H would utilize a strip of land 7.1 miles 
in length, including 2.1 miles of freeway right·of· 
way, 2.0 miles of former electric interurban rail· 
way right·of·way now owned by the Wisconsin 
Electric Power Company, 2.7 miles of public street 
right·of-way in the City of Milwaukee, of which 
2.1 miles would be in a subway and 0.6 mile would 
be on an elevated structure, and 0.1 mile of newly 
acquired right·of·way. It would also use 0.2 mile of 
vacant land between W. Brown Street and W. Gar· 
fi eld Avenue in the City of Milwaukee. The new 
right·of·way would have to be acquired for the ele· 
vated portion of the alignment between W. Capitol 
Drive and W. Fiebrantz Avenue adjacent to N. 19th 
Place . The displacement of approximately eight 
dwelling units and a church and library would be 
entailed. In addition, this alternative alignment 
would require the relocat ion of wooden transmis· 
sion line poles along the former electric interurban 
railway right·of·way proposed to be used between 
W. Fiebrantz Avenue and W. Silver Spring Drive. 

The estimated line·haul travel times between sel· 
ected terminal locations of these heavy rail rapid 
transit alignments are summarized in Table 33 . The 
three alignment alternatives would provide similar 
overall travel times between northern l\'li lwaukee 
County and th e Milwaukee central business district. 
The estimated line ·haul travel time from downtown 
Milwaukee to W. Silver Spring Drive in northern 
Milwaukee County varies by only one minute , 
from 12 minutes for both Alternative 2H and 
Alternative 3H to 13 minutes for Alternative 1H. 

The alignments are similar in terms of both acces· 
sibility to residents and jobs and service to major 
activity centers except that Alternative 1H pro· 
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Map 26 

HEAVY RAIL RAPID TRANSIT ALTERNATIVE ALIGNMENTS IN THE NORTH CORRIDOR 

LEGEND 

SEG"'.ENTS 
'O~ 
TO A.l...L 4 LT£RN"' T, ,, E AL I E RI\ .. lI VE lILTERNATlV£ 

ALTERNI\.TIV£S '" '" '" 
--- --- --- ------ --- --- ---U NOf;RGROUNO IN SUBWAY 

DEf'flI.':SSEO IN CUT (IllONE) 
~~~ ~~~ (NONE) 
~~~ 

~--

(NONE) (NONE) (NONE;) 

<!" A ~~' C ~,,~ [ 

E LEv"'TE D ON "'ER'AI.. STRU CTURE =1=1 1= ~",,,,,,,,;'~O,,'O,,,,,,,,,,,,;;'3<>OO ~,. ~ , 

Three alternative fixed gu ideway alignments suitable for the prov ision of heavy rail rapid transit service were identified with in the north corridor. All three alternatives provide for a fully grade

separated, exclusive guideway which would require a subway far those alignment segments located under the near north side and cenlral bu siness distr ict of M ilwaukee. North of W. Lloyd Street 
all three alternative al ignments are located principa ll y on aerial structures either over the non roadway port ion of ex isting freeway rights-aI -way or over arterial street r ights-of-way, Following an 

evaluation and comparison of the three alignments. Alternative 3H was selected as the preferred alignment. 

Source: SEWRPC. 



Map 27 

LIGHT RAIL TRANSIT/ BUSWAY ALIGNMENTS IN THE NORTH CORRIDOR 

LEGEND 

SE GMEtiTS ALTE RNAT IVE tJ,LT rll I\l4 T1VE .o.LfERNA T,V[ 

''''''''' " 'CC , " 'c, ' c, 
lo\.T[I'lNATIVE5 ., GIf.>.t£ ON SURl'JOCE 

ELEVATED ON AERIAL S TRUC TURE (NON E:) -+- I ,-, 
SlNG.E W!l£WAY CI'l SURFACE (NONE) \NONE) 

Three alternative fixed guideway alignments suitable for the provision of light rail transit and busway service were identified within the north corridor. The three alternatives utilize a surface 
alignment along N . 6th Street to gain access to the transit mall along Wisconsin Avenue in downtown Milwaukee. North of W. Lloyd Street, Alternative 1 LB provides for a fully grade-separated, 
exclusive guideway which would require an aerial structure over most of the remainder of its length. Alternatives 2LB and 3LB, however, are located almost entirely on the surface. To avoid the 
traffic congestion and complicated geometries of the intersect io n at W. Capitol Drive and N. Green Bay Road, Alternative 2LB, the preferred alignment, would utilize W. Atkinson Avenue to 

bypass the area, while Alternative 3L8 would utilize an aer ial structure to pass over the area. 

Source: SEWRPC. 



Table 31 

ESTIMATED FIXED GUIDEWAY CONSTRUCTION COSTS FOR HEAVY 
RAIL RAPID TRANSIT ALIGNMENTS IN THE NORTH CORRIDOR 

Alternative Alignment 

Alignment 1 H Alignment 2H Alignment 3H 

Cost Element Unit Cost Quantity Total Cost Quantity Total Cost Quantity Total Cost 

Surface Construction 
At-Grade Construction $ 3.2 -- $ -- -- $ -- 0.6mile $ 1.9 
Fill Construction $16.4 -- -- -- -- 0.1 mile 1.6 
Cut Construction $22.4-$22.7 0.2 mile 4.5 0.2 mile 4.5 0.1 mile 2.2 

Total -- 0.2 mile $ 4.5 0.2 mile $ 4.5 0.8 mile $ 5.7 

Grade-Separated Construction 
Aerial Construction .. $20.5-$21.8 4.7 miles $100.8 4.5 miles $ 98.2 4.2 miles $ 86.0 
Subway Construction. .. $39.9-$40.7 2.5 miles 101.2 2.5 miles 101.2 2.1 miles 85.4 

Total -- 7.2 miles $202.0 7.0 miles $199.4 6.3 miles $171.4 

Crossings 
Street and Highway 

At-Grade $ -- -- $ -- -- $ -- -- $ --
Overpasses $ -- -- -- -- -- -- --
Underpasses. $ 0.3 3 0.9 3 0.9 1 0.3 
Railroad. $ -- -- -- -- -- -- --
Watercourse. $ 0.3 -- -- -- -- 1 0.3 

Subtotal -- -- $207.4 -- $204.8 -- $177.7 

Engineering, Design, 
and Administration 15 percent -- $ 31.1 -- $ 30.7 -- $ 26.6 

Contingencies 30 percent -- $ 62.2 -- $ 61.5 -- $ 53.3 

Total Cost -- -- $300.7 -- $297.0 -- $257.6 

NOTE: All costs are estimated in millions of 1979 dollars. 

Source: SEWRPC_ 

Table 32 

ESTIMATED FIXED GUIDEWAY CONSTRUCTION COSTS FOR SELECTED SEGMENTS OF THE 
HEAVY RAIL RAPID TRANSIT ALTERNATIVE ALIGNMENTS IN THE NORTH CORRIDOR 

Segment 

N. Lincoln Memorial Drive to 
E. Garfield Street. 

E. Garfield Street to 
W. Capitol Drive. 

W. Capitol Drive to 
W. Silver Spring Drive .. 

Total 
N. L.incoln Memorial Drive to 

W. Silver Spring Drive .. 

Source: SEWRPC. 

100 

Distance 
(miles) 

2.7 

2.4 

2.3 

7.4 

Alignment 1 H 

Total Guideway Average Unit Cost 
Construction Cost (millions of dollars Distance 
(millions of dollars) per mile) (miles) 

$154.6 $57.2 2.7 

74.6 31.1 2.4 

71.5 31.1 2.1 

$300.7 $40.6 7.2 

Alternative Alignment 

Alignment 2H Alignment 3H 

Total GlJideway Average Unit Cost Total Guideway Average Unit Cost 
Construction Cost (millions of dollars Distance Construction Cost (millions of dollars 

(millions of dollars) per mile) (miles) (millions of dollars) per mile) 

$154.6 $57.2 2.4 $127.8 $55.6 

75.9 31.7 2.0 62.4 29.7 

66.5 31.7 2.7 67.4 24.9 

$297.0 $41.2 7.1 $257.6 $36.3 



Table 33 

AVERAGE LlNE·HAUL TRAVEL TIMES BETWEEN SELECTED SEGMENTS OF THE 
HEAVY RAIL RAPID TRANSIT ALTERNATIVE ALIGNMENTS IN THE NORTH CORRIDOR 

Segment 

N. Lincoln Memorial Drive to 

W. Highland Boulevard. 

W. Highland Boulevard to 

W. Capitol Drive. 

W. Capitol Drive to 
W. Silver Spring Drive. 

Source: SEWRPG. 

Distance 
(miles) 

1.7 

3.4 

2.3 

AI i9nment 1 H 

Travel Time (minutes) 

Average Speed Station- Distance 
(mites per houd to-Station Cumulative (miles) 

26 4 1.7 

38 9 3.4 

38 4 13 2.1 

Alternative Alignment 

Alignment 2H Alignment 3H 

Travel Time (minutes) Travel Time (minutes) 

Average Speed Station- Distance Average Speed Station-
{miles per hour> to-Station Cumulative (miles) (miles per hour) to-Station Cumulative 

26 1.3 26 

38 9 3.1 38 8 

38 12 2.7 38 4 12 

Table 34 

HOUSEHOLD POPULATION AND EMPLOYMENT SERVED BY HEAVY RAIL RAPID TRANSIT ALIGNMENTS 
IN THE NORTH CORRIDOR UNDER THE MODERATE GROWTH SCENARIO·CENTRALIZED LAND USE PLAN 

Household Population Served 
Number of Jobs Served 

One·Half·Mile 15·Minute Feeder Three·Mile (one·half·mile 
Alternative Walking Distance Bus Travel Time Driving Distance walking distance) 

1H 56,000 264,400 
2H 56,500 282,800 
3H 63,100 297,300 

Source: SEWRPC. 

vides direct service to the Bayshore Shopping 
Center, as shown in Table 34. Alternative 2H 
would serve a total of 391,300 residents within 
a six·mile band of the alignments, compared with 
388,500 residents for Alternative 3H and 355,900 
residents for Alternative 1H. Alternative 3H would 
serve the greatest number of residents within walk· 
ing distance of the line, 63,100 people, compared 
with 56,000 people served under Alternative 1H 
and 56,500 people served under Alternative 2H. 
Alternative 3H would also serve the greatest 
number of jobs within walking distance-61,800, 
compared with 55,600 for Alternative 1H and 
57,000 for Alternative 2H. 

Recommended Heavy Rail Rapid Transit Align· 
ment: Table 35 summarizes the results of the pre· 
liminary assessment of the cost, disruption, travel 
time, and market potential for each of the three 
heavy rail rapid transit alternative alignments in 
the north corridor. Alternative 3H is the preferred 
heavy rail rapid transit alignment in the north cor· 

355,900 55,600 
391,300 57,000 
388,500 61,800 

ridor because it is less costly than Alternatives 1H 
and 2H and would provide somewhat greater access 
to residents and jobs while offering about the same 
travel times. It would, however, require more dis· 
ruption than would either Alternative 1H or 2H
specifically, four additional residential and public 
buildings-and the relocation of wooden electric 
power line poles along 2.0 miles of abandoned 
electric interurban railway right·of·way. 

Light Rail Guideway /Busway Alignments: Three 
alternative light rail guideway /busway alignments 
were selected for analysis in the north corridor. All 
of the alignments would originate in the Milwaukee 
central business district and terminate in the City 
of Glendale in northern Milwaukee County. The 
alignments would utilize a combination of freeway 
right·of·way and arterial street right·of·way. One 
alignment, Alternative 1LB, 7.2 miles in length, 
would be very similar to heavy rail rapid transit 
Alternative Alignment 3H. It would be located on 
elevated structure for much of its length except 
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Table 35 

SUMMARY OF PRELIMINARY EVALUATION IMPACTS FOR ALTERNATIVE 
HEAVY RAIL RAPID TRANSIT ALIGNMENTS IN THE NORTH CORRIDOR 

Alternative Alignment 

Evaluation Criteria Alignment 1 H Alignment 2H Alignment 3H 

Capital Cost (guideway construction cost 
in millions of dollars) . $300.7 

Community Disruption (miles) 
Type of Land Used 

Railroad and Former Interurban Right-of-Way. --
Existing Freeway Right-of-Way 4.7 
Cleared Freeway Right-of-Way. 0.1 
Publ ic Street Right-of-Way . 2.5 
Vacant Land --
Newly Acquired Right-of-Way. 0.1 

Total 7.4 

Structure Dislocation (number) 

Residential Buildings 6 
Commercial or Industrial Buildings --
Public Buildings --

Other Disruption None 

Travel Time (line-haul travel time 

in minutes to the Milwaukee CBD) 13 

Population Served 
One-Half-Mile Walking Distance. 56,000 
Three-Mile Driving Distance 355,900 

Jobs Served 

One-Half-Mile Walking Distance. 55,600 

Source: SEWRPC. 

along W. and E. Wisconsin Avenue between N. 6th 
Street and N. Lincoln Memorial Drive, where it 
would be located on a surface alignment in a transit 
mall for about 0.9 mile, and along N. 6th Street 
between W. Wisconsin Avenue and W. Garfield 
Avenue, where it would be located on a public 
street right-of-way for 1.5 miles. 

Alternative 2LB would follow the same alignment 
followed by Alternative lLB for 2.4 miles between 
N. Lincoln Memorial Drive and N. 6th Street and 
W. Garfield Avenue. North of W. Garfield Avenue 
Alternative 2LB would continue to follow the 
general alignment of lLB to W. Atkinson Avenue, 
but would operate adjacent to the North-South 
Freeway (IH 43) on the surface over N. 7th and 
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$297.0 $257.6 

-- 2.0 

2.4 2.1 

0.1 --
4.6 2.7 

0.1 0.2 
-- 0.1 

7.2 7.1 

6 8 
-- --
-- 2 

None Relocation of wooden electric power 

transmission poles along 2.0 miles 

of former interurban right-of-way 

12 12 

56,500 63,100 

391,300 388,500 

57,000 61,800 

N. 8th Streets in one-way guideways. Alternative 
2LB would then be located on a surface alignment 
for 0.9 mile to W. Capitol Drive over W_ Atkinson 
Avenue. At W. Capitol Drive the alignment would 
be located adjacent to N _ 20th Street on newly 
acquired right-of-way for 0.1 mile to the former 
electric interurban railway right-of-way at W. Fie
brantz Avenue, and then on that right-of-way for 
2.0 miles to W. Silver Spring Drive. It would be 
grade-separated only at railroad crossings. The total 
length of Alternative 2LB is 6.9 miles. 

Alternative 3LB, 6.6 miles in length, would follow 
the same alignment followed by Alternative 2LB 
south of W. Keefe Avenue. North of W. Keefe 
Avenue the alignment would be located on an 



Table 36 

ESTIMATED FIXED GUIDEWAY CONSTRUCTION COSTS FOR LIGHT 
RAIL TRANSIT/BUSWAY FACILITIES IN THE NORTH CORRIDOR 

Alternative Alignment 

Alignment 1 LB Alignment 2LB Alignment 3LB 

Unit Cost Total Cost Total Cost Total Cost 

Cost Element Light Rail Busway Quantity Light Rail 

Surface Construction 
At·Grade Construction. $3.9·$4.6 $1.9-$3.8 2.9 miles $ 11.4 
Fill Construction $16.0 $14.0 0.1 mile 1.6 
Cut Construction 

Total 3.0 miles $ 13.0 

Grade-Separated Construction 
Aerial Construction. $19.9-$23.0 $17.5-$20.4 4.1 miles $ 81.7 
Subway Construction .. $ -- $ --

Total 4.1 miles $ 81.7 

Crossings 

Street and Highway 
At-Grade 0 ••• $ -- $ -- $ --
Overpasses .... $ -- $ --
Underpasses. . . . $ -- $ --
Railroad. $ 0.3 $ 0.3 0.3 
Watercourse. $ 0.3 $ 0.3 0.3 

Subtotal $ 95.3 

Engineering, Design, 

and Administration $ 14.3 

Contingencies $ 28.6 

Total Cost 

NOTE: All costs are estimated in millions of 1979 dollars. 

Source: SEWRPC. 

$138.2 

elevated structure along the nonroadway portion 
of the North-South Freeway (lR 43) for 0.2 mile 
to N. Green Bay Road, and then would remain on 
an elevated structure along N. Green Bay Road for 
0.6 mile to W. Fiebrantz Avenue for a total dis
tance of 0.8 mile. The remainder of the alignment, 
1.9 miles, would be located on the surface in the 
median of N. Green Bay Road. 

Light Rail Transit/Busway Alignment Evaluation: 
As indicated in Table 36, the capital cost of guide
way construction for Alternative 1LB, the Class A 
light rail alignment, is estimated at $138.2 million 
for a light rail transit system, or an average cost 
of $19.5 million per mile of dual guideway, and 
$114.7 million for a busway, or about $16.2 mil
lion per mile of dual guideway. The capital costs 
for guideway construction for the Class B align
ments are significantly lower. Specifically, the cost 
of constructing a dual guideway for light rail along 
Alignment 2LB is estimated at $45.4 million, or 
an average cost of $6.6 million per mile. The com-

Busway Quantity Light Rail Busway Quantity Light Rail Busway 

$ 5.4 6.9 miles $31.0 $15.9 5.8 miles $26.6 $12.8 

1.4 

$ 6.8 6.9 miles $31.0 $15.9 5.8 miles $26.6 $12.8 

$ 71.6 $ -- $ -- 0.8mile $18.4 $16.3 

$ 71.6 $ -- $ -- 0.8 mile $45.0 $16.3 

$ -- $ -- $ -- $ -- $ --

0.3 0.3 0.3 0.3 0.3 

0.3 0.3 0.3 0.3 0.3 

$ 79.0 $31.3 $16.5 $45.6 $29.7 

$ 11.9 $ 4.7 $ 2.5 $ 6.8 $ 4.4 

$ 23.8 $ 9.4 $ 4.9 $13.7 $ 8.9 

$114.7 $45.4 $23.9 $66.1 $43.0 

parable cost of constructing a dual busway is $23.9 
million, or an average cost of $3.5 million per mile. 
The capital cost of constructing Alternative 3LB is 
estimated at $10.0 million per mile for a light rail 
transit system, or a total cost of $66.1 million, and 
$6.5 million per mile for a busway, or a total cost 
of $43.0 million. A breakdown of guideway capital 
costs by segment of the alternative light rail/transit 
busway alignments is shown in Table 37. 

Alternative 1LB would utilize a strip of land 
7.1 miles in length, including 2.1 miles of free
way right-of-way, 2.0 miles of former electric inter
urban railway right-of-way owned by the Wisconsin 
Electric Power Company, about 0.2 mile of vacant 
land, and about 0.1 mile of newly acquired right
of-way along N. 19th Place between W. Capitol 
Drive and W. Fiebrantz Avenue. In addition, 2.7 
miles of the alignment would utilize public street 
right-of-way in the City of Milwaukee. Alternative 
2LB would utilize 4.8 miles of public street right
of-way in the City of Milwaukee and 2.0 miles of 
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Table 37 

ESTIMATED FIXED GUIDEWAY CONSTRUCTION COSTS FOR SELECTED SEGMENTS OF THE 
LIGHT RAIL TRANSIT/BUSWAY ALTERNATIVE ALIGNMENTS IN THE NORTH CORRIDOR 

Alignment lLB 

Total Guideway Average Unit Cost 
Construction Cost (millions of dollars 

Distance 
(millions of dollars) per mile) 

Distance 
Segment (miles) Light Rail Busway light Rail Busway (miles) 

N. Lincoln Memorial Drive to 
E. Garfield Street. 2.4 $ 14.5 $ 7.2 $ 6.0 $ 3.0 2.4 

E. Garfield Street to 
W. Capitol Drive. 2.0 57.3 50.7 28.6 25.4 2.4 

W. Capitol Drive to 

W. Silver Spring Drive .. 2.7 66.4 56.8 24.6 21.0 2.1 

Total 

N. Lincoln Memorial Drive to 

W. Silver Spring Drive. 7.1 $138.2 $114.7 $19.5 $16.2 6.9 

Source: SEWRPC. 

former electric interurban railway right-of-way 
owned by the Wisconsin Electric Power Company. 
Alternative 2LB would also require the acquisi
tion of about 0.1 mile of new right-of-way along 
N. 19th Place from W. Capitol Drive to W. Fie
brantz Avenue. Alternative 3LB would utilize 
a total of 0.8 mile of freeway right-of-way and 
5.8 miles of public street right-of-way in the City 
of Milwaukee. 

Alternative 3LB would not require any land 
acquisition or the taking of any residential, com
mercial, or industrial structures. Alternatives lLB 
and 2LB, however, would require some disruption. 
Alternative 1LB would require the displacement of 
approximately eight dwelling units and a church 
and library in order to provide adequate alignment 
for a high-speed Class A light rail transit/busway 
alignment. Alternative 2LB would require the dis
placement of five dwelling units. In addition, both 
Alternatives 1LB and 2LB would require the relo
cation of wooden electric power transmission line 
poles along 2.0 miles of former electric interurban 
railway right-of-way between W. Fiebrantz Avenue 
and W. Silver Spring Drive. 

The estimated line-haul travel times for selected seg
ments of the three light rail transit/busway align
ments in the north corridor are summarized in 
Table 38. All three alignment alternatives would 
provide similar overall travel times between W. Silver 
Spring Drive in northern Milwaukee County and the 
Milwaukee central business district-specifically, 
between 21 and 24 minutes for the light rail mode 
and 23 and 27 minutes for the busway mode. The 
alignment with the shortest travel time would be 
Alternative 1LB. 
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Alternative Alignment 

Alignment 2LB Alignment 3LB 

Total Guideway Average Unit Cost Total Guideway Average Unit Cost 
Construction Cost (millions of dollars Construction Cost (millions of dollars 

(millions of dollars) per mile) 
Distance 

(millions of dollars) per mile) 

Light Rail Busway Light Rail Busway (miles) Light Rail Busway Light Rail Busway 

$14.5 $ 7.2 $6.0 $3.0 2.4 $14.5 $ 7.2 $ 6.0 $ 3.0 

18.S 9.3 7.8 3.9 2.1 26.7 21.5 12.7 10.2 

12.1 7.4 5.8 3.5 2.1 19.9 14.3 9.5 6.8 

$45.4 $23.9 $6.6 $3.5 6.6 $66.1 $43.0 $10.0 $ 6.5 

The alternative alignments are comparable in terms 
of accessibility to residents and jobs and service to 
major activity centers. As shown in Table 39, Alter
native 3LB would serve the greatest total number 
of residents within a six-mile band along the align
ment, 391,300, compared with 388,500 for Alter
native 1LB and 390,100 for Alternative 2LB. 
Alternatives 1LB and 2LB, however, would serve 
a greater number of residents within walking dis
tance, 63,100 and 64,300, respectively, compared 
with 56,500 for Alternative 3LB. Employment 
served within walking distance is also greatest for 
Alternatives 1LB and 2LB, 61,800 and 63,000, 
respectively, compared with 57,000 for Alterna
tive 3LB. 

Recommended Light Rail Transit/Busway Align
ment: Table 40 summarizes the results of the pre
liminary assessment of the capital cost, disruption, 
travel time, and accessibility to both jobs and 
population for each of the three light rail transit/ 
busway alternative alignments in the north corri
dor. Alternative 2LB is the preferred alignment, 
although it requires the dislocation of five homes 
while Alternative 3LB requires no such disrup
tion. Alternative 2LB, however, is the least costly 
alignment, provides travel times similar to those 
provided by the other alternatives, and provides 
the greatest accessibility by walking to jobs and 
population-about 10 percent more than provided 
by Alternative 3LB. 

Fixed Guideway Alignments in the West Corridor 
Available rights-of-way determined to have good 
potential for the location of primary transit guide
ways in the west corridor radiating from the central 
business district of the Milwaukee area are identi-



Table 38 

AVERAGE LINE-HAUL TRAVEL TIMES BETWEEN SELECTED SEGMENTS OF THE LIGHT 
RAIL TRANSIT/BUSWAY ALTERNATIVE ALIGNMENTS IN THE NORTH CORRIDOR 

Segment 

N. Lincoln Memorial Drive to 
W. Highland Boulevard. 

W. Highland Boulevard to 
W. Capitol Drive .. 

W. Capitol Drive to 
W. Silver Spring Drive .. 

Source: SEWRPC. 

Distance 
(miles) 

1.3 

3.1 

2.7 

Alignment 1 LB 

Travel Time (minutes-

Average Speed 
light rail/busway) 

(miles per hour- Station- Distance 
light rail/busway) to-Station Cumulative (miles) 

11/11 7/7 1.3 

20/18 9/10 16/17 3.5 

31/27 5/6 21/23 2.1 

Alternative Alignment 

Alignment 2LB Alignment 3LB 

Travel Time (minutes- Travel Time (minutes-

Average Speed 
light rail/busway) 

Average Speed 
light rail/busway) 

(miles per hour- Station- Distance (miles per hour- Station-
light rail/busW8Y) to-5tation Cumulative (miles) light rail/busway) to-Station Cumulative 

11/11 7/7 1.3 11/11 7/7 

18/15 12/14 19/21 3.2 17/15 11/13 18/20 

23/19 5/6 24/27 2.1 22/19 6/7 24/27 

Table 39 

HOUSEHOLD POPULATION AND EMPLOYMENT SERVED BY LIGHT RAIL TRANSIT/BUSWAY ALIGNMENTS 
IN THE NORTH CORRIDOR UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Household Population Served 
Number of Jobs Served 

One-Half-Mile 15-Minute Feeder Three-Mile (one-half-mile 
Alternative Walking Distance Bus Travel Time Driving Distance walking distance) 

1LB 63,100 297,300 
2LB 64,300 298,700 
3LB 56,500 282,800 

Source: SEWRPC. 

fied on Map 28. Also shown on Map 28 are the 
generalized existing land use pattern in the cor
ridor and the location of major activity centers. 
Two alternative heavy rail rapid transit alignments 
and two light rail transit/busway alignments, one 
a Class A alignment and the other a Class B align
ment, were identified in the corridor, as shown on 
Maps 29 and 30. The alternative alignments were 
designed with the aid of the preliminary engineer
ing analyses prepared for a high-speed busway in 
this corridor under the Milwaukee Area Transit 
Plan, prepared by the Milwaukee County Express
way and Transportation Commission in coopera
tion with the Commission in 1972. All of the 
alternative alignments utilize parts of the busway 
alignments developed under that study. 

Heavy Rail Rapid Transit Alignments: Both alter
native heavy rail alignments extend from the Mil
waukee central business district to the City of 
Waukesha central business district. The alignments 
are located principally along active railway and 

388,500 61,800 
390,100 63,000 
391,300 57,000 

former electric interurban railway rights-of-way 
west of N. 24th Street. East of N. 24th Street, the 
alignments are located along public street rights
of-way in the City of Milwaukee. One alignment, 
Alternative 1H, 18.5 miles in length, would begin 
in downtown Milwaukee at N. Lincoln Memorial 
Drive and extend 1.4 miles in a subway beneath 
E. and W. Wisconsin Avenue to N. 11th Street. 
Upon leaving the subway at N. 11th Street, the line 
would be located on an elevated structure over 
0.1 mile of newly acquired right-of-way between 
N. 11th and N. 12th Streets. It would remain on 
an elevated. structure for about 1.0 mile over 
W. Clybourn Street between N. 12th Street and 
N. 24th Street. At N. 24th Street, the alignment 
would cross the East-West Freeway, where it would 
be located on an elevated structure over the Mil
waukee Road's First Subdivision main line for 
about 0.4 mile. The alignment would then enter 
the former electric interurban railway right-of-way 
at N. 30th Street on a surface alignment for about 
0.5 mile to N. 38th Street. 
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Table 40 

SUMMARY OF PRELIMINARY EVALUATION IMPACTS FOR ALTERNATIVE 
LIGHT RAIL TRANSIT/BUSWAY ALIGNMENTS IN THE NORTH CORRIDOR 

Alternative Alignment 

Alignment 1 LB Alignment 2LB Alignment 3LB 

Evaluation Criteria Light Rail/Busway Light Rail/Busway Light Rail/Busway 

Capital Cost (guideway construction cost 
in millions of dollars) . 

Community Disruption 
Type of Land Used (miles) 

Railroad and Former Interurban Right-of·Way. 
Existing Freeway Right-of-Way 

Cleared Freeway Right-of·Way . 
Public Street Right-of-Way. 
Vacant Land 
Newly Acquired Right-of-Way. 

Total 

Structure Dislocation (number) 
Residential Buildings 
Commercial or Industrial Buildings 
Public Buildings 

Other Disruption 

Travel Time (line-haul travel time 
in minutes to the Milwaukee CBD) 

Population Served 
One-Half-Mile Walking Distance. 
Three-Mile Driving Distance 

Jobs Served 
One-Half-Mile Walking Distance. 

Source: SEWRPC. 

Upon leaving the former electric interurban rail
way right-of-way at N. 38th Street, the alignment 
would cross the Milwaukee Road railroad yards 
and a parking lot for Milwaukee County Stadium 
on an elevated structure for 0.8 mile to the Sta
dium Freeway (USH 41) and Chicago, Milwaukee, 
St. Paul & Pacific's (the Milwaukee Road's) Elm 
Grove Line. At the Stadium Freeway (USH 41) 
the alignment would enter the right-of-way of the 
Elm Grove Line, remaining along that right-of-way 
to S. 97th Street in the City of Milwaukee. The 
alignment along the Elm Grove Line would be ele
vated between the Stadium Freeway (USH 41) and 
S. 77th Street for about 1.5 miles, and on the sur-
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$138.2/$114.7 $45.4/$23.9 $66.1/$43.0 

2.0 2.0 .. 

2.1 .- 0.8 

0.0 -- --
2.7 4.8 5.8 

0.2 -- --
0.1 0.1 --
7.1 6.9 6.6 

8 5 --
-- -- --
2 -- --

Relocation of wooden electric power None 
transmission line poles along 2.0 miles 

of former interurban right-of-way 

21/23 24/27 24/27 

63,100 64,300 56,500 
388,500 390,100 391,300 

61,800 63,000 57,000 

face between S. 77th Street and S. 97th Street for 
about 1.2 miles. The alignment would remain on 
the surface along the former electric interurban 
railway right-of-way between S. 97th Street and 
W. Washington Street, a distance of about 0.4 mile. 
The alignment would continue to be located within 
the right-of-way of the former electric interuban 
railway for about 0.8 mile on an elevated struc
ture between W. Washington Street and W. Mitchell 
Street in the City of West Allis. At W. Mitchell 
Street it would continue along the right-of-way 
of the former Milwaukee Electric Lines-Watertown 
Division, remaining along that right-of-way to Lin
coln Avenue in the City of Waukesha on a surface 



Map 28 

EXISTING AVAILABLE RIGHTS·Of·WAY IN THE WEST CORRIDOR WITH 
GOOD POTENTIAL fOR fiXED GUIDEWAY PRIMARY TRANSIT DEVELOPMENT 

LEGEND 

RAIl-WAY RIGHTS -OF - WAY 

ACTI V E AND AIIANOONt;:O RAII..ROt.O 

ARTERIAL STFlEET RIGHTS-OF- WAY 

toRT E- RIAL ·o\IIT .. SUFF IC IENT ME DIAN WIOT .. t 
FREE WAY RIGHTS-OF-WAY 

-- CLEARED F"EEWAY 

The west corridor extends from the City of Milwaukee central business district in a southwesterly direction to the Village of West Milwaukee and 
then in a westerly direction to the City of Waukesha. This corridor contains a number of arterial street segments with good potential for fixed 
guideway development concentrated in and around the Milwaukee central business district, West of the central business district, the prominent 
existing rights-at-way are located along both active and abandoned railway rights-of-way, including the abandoned electric interurban railway right
of-way between Milwaukee and Waukesha. 

Source: SEWRPC. 

alignment for about 9.0 miles. The remaining 
1.0 mile would be located on an aerial structure 
over Lincoln Avenue and E. Broadway, terminating 
at W. Main Street in downtown Waukesha. 

Alternative 2H, 18.4 miles in length, would fol
low the same alignments followed by Alterna· 
tive 1H between N. Lincoln Memorial Drive and 
N. 38th Street, and between S. 97th Street and 
W. Mitchell Street in the City of West Allis and 
the Waukesha central business district. Between 
S. 38th and S. 97th Streets, a distance of 3.5 miles, 
the alignment would be located largely on the 
right·of·way of the former Milwaukee Electric 
Lines·Local Rapid Transit Line interurban right· 
of·way. The alignment would be on elevated struc· 
ture except between N. 61st Street and N. 68th 

Street and between S. 97th Street and the Elm 
Grove Line and W. Washington Street, where it 
would be located on the surface for about 0.8 mile. 
The alignment in this segment would leave the 
former electric interurban railway right·of-way 
only for a distance of about 0.2 mile in order to 
bypass an electric power substation; for about 
0.1 mile between N. 68th and N. 69th Streets, the 
alignmen t would be elevated over W. 0 'Connor 
Street, and for about 0.1 mile between N. 69th and 
N. 70th Streets, it would be located on new right
of-way which would have to be acquired. 

Heavy Rail Rapid Transit Alignment Evaluation: 
As shown in Table 41, the capital cost of guideway 
construction is estimated to be $327.4 million for 
Alternative 1H and $329.6 million for Alterna· 
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tive 2H. A breakdown of guideway capital costs by 
segment of the alternative heavy rail rapid transit 
alignments is shown in Table 42. 

Alternative 1H would utilize a strip of land 18.5 
miles in length, including 3.5 miles of active rail
way right-of-way; 10.7 miles of former electric 
interurban railway right-of-way owned by the 
Wisconsin Electric Power Company; and 3.8 miles 
of public street right-of-way in the Cities of Mil
waukee and Waukesha, along which the facility 
would be in a subway for about 1.4 miles, and on 
an elevated structure for the remaining 2.4 'liles. 
It would also cross the parking lot of the Mil
waukee County Stadium for about 0.4 mile, and 
use about 0.1 mile of newly acquired right-of-way. 
The new right-of-way would be located over open 
lands presently owned by Marquette University; 
the alignment would leave the subway at N. 11th 
Street for the elevated structure along W. Cly
bourn Street. 

Alternative 2H would utilize a strip of land 18.4 
miles in length, including about 3.9 miles of public 
street right-of-way in the Cities of Milwaukee and 
Waukesha; and a total of 14.3 miles of railway 
rights-of-way, including 0.4 mile of active railway 
right-of-way and 13.9 miles of former electric inter
uban railway right-of-way owned by the Wisconsin 
Electric Power Company. It would also use about 
0.2 mile of newly acquired right-of-way, 0.1 mile 
of which would consist of open lands presently 
owned by Marquette University and 0.1 mile of 
which would consist of vacant land between 
N. 69th and N. 70th Streets, where the align
ment would leave W. O'Connor Street to enter 
the former electric interurban railway right-of-way. 
Both alternative alignments would require the relo
cation of some steel lattice electric transmission 
towers along the former electric interurban railway 
right-of-way between N. 97th Street and W. Mit
chell Street. Neither of the two alternative align
ments would require the taking of any residential, 
commercial, or industrial structures. 

Line-haul travel times for selected segments of the 
two heavy rail rapid transit alignments in the west 
corridor are summarized in Table 43. Both align
ment alternatives would provide similar overall 
travel times between the eastern limits of the City 
of Waukesha and the Milwaukee central business 
district-27 minutes for Alternative 1H compared 
with 28 minutes for Alternative 2H. 
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The two alternative alignments are comparable 
in terms of accessibility to residents and jobs and 
service to major activity centers. As shown in 
Table 44, Alternative 1H would serve fewer resi
dents, 512,200, compared with 529,600 for Alter
native 2H, within a six-mile band around the 
alignment. Both alignments would serve about the 
same number of residents within walking distance, 
71,700 for Alternative 1H compared with 71,500 
for Alternative 2H. However, Alternative 1H would 
serve the greatest number of jobs within walking 
distance, 90,800, compared with 82,700 for Alter
native 2H. 

Recommended Heavy Rail Rapid Transit Align
ment:· Table 45 summarizes the results of the 
preliminary assessment of the capital cost, com
munity disruption, travel time, and accessibility to 
both jobs and population for each of the two heavy 
rail rapid transit alternative alignments. 

Alternative 1H is the preferred heavy rail rapid 
transit alignment in the west corridor because it 
would provide greater access to jobs within walking 
distance, while providing about the same travel 
times provided by Alternative 2H but at a some
what lower capital cost. 

Light Rail Transit/Busway Alignments: Two alter
native light rail transit/busway alignments were 
selected for analysis in the west corridor. Both 
alignments would originate in the Milwaukee cen
tral business district and terminate at the City of 
Waukesha central business district. The alignments 
would utilize a combination of active railway 
right-of-way, former electric interurban railway 
right-of-way, and public street right-of-way. 

One alignment, Alternative 1LB, is very similar to 
heavy rail rapid transit Alternative 1H. It has the 
same horizontal and vertical configuration along 
the approximately 13.0 miles of its length from 
Lincoln Avenue at the eastern limits of the City of 
Waukesha to the Milwaukee Road railroad yard 
at S. 44th Street. It differs only between N. Lin
coln Memorial Drive and the Milwaukee Road rail
road yards at S. 44th Street, and between Lincoln 
Avenue and W. Main Street in the City of Wau
kesha. More specifically, the alignment would be 
located on the surface in a transit mall for about 
1.3 miles along E. and W. Wisconsin Avenue 
between N. Lincoln Memorial Drive and N. 10th 
Street. At N. 10th Street, the alignment would 
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HEAVY RAIL RAPID TRANSIT ALTERNATIVE ALIGNMENTS IN THE WEST CORRIDOR 
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Two alternative fixed guideway alignments suitable for the provision of heavy rail rapid transit service were identified within the west corridor. Both alignments are similar, d iffering 

only in the area between Milwaukee County Stadium and the Milwaukee County Zoo. In this area, Alternative 1 H, the preferred alignment, would util ize an existing rai lway right-ol
way, while Alternative 2H would utilize a former electric interurban railway right-of-way, Both alignments provide for a fully grade-separated, exclusive guideway, and therefore 
require a subway in downtown Milwaukee and lengthy segments of aerial guideway in the rema inder of Milwaukee County. In Waukesha County the alignments are located prin
cipally on the surface, although access to the City of Waukesha would necessitate an aer ial structure. 

Source: SEWRPC. 
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LIGHT RAIL TRANSIT/BUSWAY ALTERNATIVE ALIGNMENTS IN THE WEST CORRIDOR 
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Two alternative fixed guideway alignments suitable for the prov ision of light rail transit and busway service were identified with in the west corridor. Both alignments are similar 
except in the area between N. 37th Street and the M ilwaukee County Zoo, where Alternative 1 LB would utilize an existing rai lway right-of-way and Alternative 2LB, the preferred 
alignment, would utilize a cornbination of fOrmer street railway and eleclric interurban railway rights-of-way. Both illignments requi re significilnt elevated segments in this area. 
Over the remainder of these alignments, the guideway would be generally located on the surface in a combination of transit mall, mixed traffic, reserved Jane, and exclusive right
of-way conf igurations. 

Source: SEWRPC. 



Table 41 

ESTIMATED FIXED GUIDEWAY CONSTRUCTION COSTS FOR 
HEAVY RAIL RAPID TRANSIT ALIGNMENTS IN THE WEST CORRIDOR 

Cost Element Unit Cost 

Surface Construction 
At-Grade Construction _ · . $ 3.2-$ 3.5 
Fill Construction ... . ... $16.1-$16.4 
Cut Construction .... · ..... $ --

Total --

Grade-Separated Construction 
Aerial Construction .... · ..... $19.0-$19.3 
Subway Construction. · . · ..... $--

Total --

Crossings 
Street and Highway 

At-Grade . . . · ... · . · . $--
Overpasses . . · ... · . · ... · . $0.3 
Underpasses .. · .. · .... · . --
Railroad .... · .. . . . . . . . . . $0.3 
Watercourse .... . . . . . . . . . $0.3 

Subtotal --

Engineering, Design, 
and Administration 15 percent 

Contingencies 30 percent 

Total Cost --

NOTE: All costs are estimated in millions of 1979 dollars. 

Source: SEWRPC. 

remain on the surface in a reserved lane along 
W. Wisconsin Avenue for about 1.7 miles to W. Blue 
Mound Road. At W. Blue Mound Road the remain
ing part of this alignment to the Milwaukee Road 
railroad yards at S. 44th Street, a distance of 
0.8 mile, would be located on an elevated struc
ture. The alignment through and west of the 
Milwaukee Road railroad yards to Lincoln Avenue 
in the City of Waukesha would be the same align
ment followed by Alternative 1H. The alignment 
would be located on a surface in mixed traffic 
along Lincoln Avenue and E. Broadway, a dis
tance of about 1.1 miles, and in a transit mall along 
E. Broadway between N. East Avenue and W. Main 
Street, a distance of 0.3 mile. 

Alternative Alignment 

Alignment 1 H Alignment 2H 

Quantity Total Cost Quantity Total Cost 

10.3 miles $ 33.1 10.3 miles $ 34.2 
0.8 mile 13.0 -- --

-- -- -- - -
11.1 miles $ 46.1 10.3 miles $ 34.2 

6.0 miles $115.8 6.7 miles $130.1 
1.4 miles 58.5 1.4 miles 58.5 

7.4 miles $174.3 8.1 miles $188.6 

-- $ -- $ 
14 4.2 12 3.6 
-- -- -- --
3 0.9 3 0.9 

1 0.3 1 0.3 

-- $225.8 -- $227.3 

- - $ 33.9 -- $ 34.1 

-- $ 67.7 -- $ 68.2 

-- $327.4 -- $329.6 

Alternative 2LB follows the same alignment fol
lowed by heavy rail rapid transit Alternative 2H 
west of N. 92nd Street to Lincoln Avenue in the 
City of Waukesha, a distance of about 10.6 miles, 
and the same alignment followed by Alterna
tive 1LB for a distance of 1.4 miles from Lincoln 
Avenue through the City of Waukesha to W. Main 
Street. The alignment east of N. 92nd Street would 
be located along the former electric interurban rail
way right-of-way to N. 52nd Street and W. Wiscon
sin Avenue, a distance of about 2.8 miles. The 
alignment would largely be on the surface except 
between N. 68th and N. 70th Streets, where it 
would leave the former electric interurban railway 
right-of-way on an elevated structure in order to 
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Table 42 

ESTIMATED FIXED GUIDEWAY CONSTRUCTION COSTS FOR SELECTED SEGMENTS OF THE 
HEAVY RAIL RAPID TRANSIT ALTERNATIVE ALIGNMENTS IN THE WEST CORRIDOR 

Alternative Alignment 

Alignment 1 H Alignment 2H 

Total Guideway Average Unit Cost Total Guideway Average Unit Cost 

Distance Construction Cost (millions of dollars Distance Construction Cost (millions of dollars 

Segment (miles) (millions of dollars) per mile) (miles) (millions of dollars) per mile) 

N. Lincoln Memorial Drive to 
N. 11th Street ........ .. 1.4 $ 84.8 $60.5 1.4 $ 84.8 $60.5 

N. 11th Street to 
Milwaukee County Stadium .. 2.7 64.1 23.7 2.3 53.0 23.0 

Milwaukee County Stadium to 
S. 108th Street (STH 100) ... 4.6 94.1 24.6 4.9 107.4 25.3 

S. 108th Street (STH 100) to 
Waukesha CTH A ........ 8.0 42.3 8.8 8.0 42.3 8.8 

Waukesha CTH A to 
W. Main Street. ......... 1.8 42.1 23.4 1.8 42.1 23.4 

Total 
N. Lincoln Memorial Drive to 

Waukesha CTH A ....... 18.5 $327.4 $17.7 18.4 $329.6 $17.9 

Source: SEWRPC. 

Table 43 

AVERAGE LINE-HAUL TRAVEL TIMES BETWEEN SELECTED SEGMENTS OF THE 
HEAVY RAil RAPID mANStT At"fERNATtvE ALlGNM&NTS 11\1 THE WEST CORRIDOR 

Alternative Alignment 

Alignment 1 H Alignment 2H 

Distance Average Speed 
Segment (miles) (miles per hour) 

N. Lincoln Memorial Drive to 

Milwaukee County Stadium ......... 4.1 33 
Milwaukee County Stadium to 

S. 10Bth Street (STH 100) .......... 4.6 3B 
S. 10Bth Street (STH 100) to 

Waukesha CTH A ............... B.O 49 
Waukesha CTH A to 

W. Main Street ................. I.B 36 

Source: SEWRPC. 

bypass a Wisconsin Electric Power Company elec
tric transmission substation facility. The alignment 
in this segment would be located over W. O'Connor 
Street for a distance of 0.1 mile and over newly 
acquired right-of-way for about 0.1 mile. Mter the 
line leaves the former electric interurban railway 
right-of-way at N. 52nd Street, it would enter and 
operate over W. Wisconsin Avenue, including the 
Wisconsin Avenue viaduct, in a reserved lane to 
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Travel Time (minutes) Travel Time (minutes' 

Station- Distance Average Speed Station-
to-Station Cumulative (miles) (miles per hour) to-Station Cumulative 

7 

7 

10 

3 

.. 3.7 33 7 .. 

14 4.9 3B B 15 

24 B.O 49 10 25 

27 I.B 36 3 2B 

N. 10th Street, a distance of about 2.6 miles. The 
remaining 1.3 miles of the alignment would be 
located in a transit mall along W. and E. Wisconsin 
Avenue between N. 10th Street and N. Lincoln 
Memorial Drive. 

Light Rail Transit/Busway Alignment Evaluation: 
As indicated in Table 46, the capital cost of guide
way construction for Alternative 1LB, the Class A 



Table 44 

HOUSEHOLD POPULATION AND EMPLOYMENT SERVED BY HEAVY RAIL RAPID TRANSIT ALIGNMENTS 
IN THE WEST CORRIDOR UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Household Population Served Number of Jobs Served 

One-Half-Mile 15-Minute Feeder Three-Mile (one-half-mile 

Alternative Walking Distance Bus Travel Time Driving Distance walking distance) 

IH 71,700 343,400 512,200 90,800 
2H 71,500 364,900 529,600 82,700 

Source: SEWRPC. 

Table 45 

SUMMARY OF PRELIMINARY EVALUATION IMPACTS FOR ALTERNATIVE 
HEAVY RAIL RAPID TRANSIT ALIGNMENTS IN THE WEST CORRIDOR 

Alternative Alignment 

Evaluation Criteria Alignment lH Alignment 2H 

Capital Cost (guideway construction cost 
in millions of dollars) . .. . . . . $327.4 $329.6 

Community Disruption 
Type of Land Used (miles) 

Railroad Right-of-Way. · . · . 3.5 0.4 
Former Interurban Right-of-Way. .. · . · . 10.7 13.9 
Public Street Right-of-Way. . . . .. 3.8 3.9 
Public Land .. ... · .. · . 0.4 --
Newly Acquired Right-of-Way. · . . . . 0.1 0.2 

Total 18.5 18.4 

Structure Dislocation (number) 
Residential Buildings .. -- --
Commercial or Industrial Buildings · . -- --
Public Buildings . . .... -- --. .. 

Other Disruption .. Location of an aerial structure over --
a strip of land 0.4 mile in length 
owned by Milwaukee County, 
resulting in entail a small 
reduction in parking at 
Milwaukee County Stadium 

Relocation of some steel electric power transmission towers 
along 0.8 mile of former interurban right-of-way 

between N. 97th and W. Mitchell Streets 

Travel Time (line-haul travel time 
in minutes to the Milwaukee CBD) .. 27 28 

Population Served 
One-Half-Mile Walking Distance. .. · .. 71,700 71,500 
Three-Mile Driving Distance .. · .. 512,200 529,600 

Jobs Served 
One-Half-Mile Walking Distance .... · .... 90,800 82,700 

Source: SEWRPG. 
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Table 46 

ESTIMATED FIXED GUIDEWAY CONSTRUCTION COSTS FOR LIGHT 
RAIL TRANSIT BUSWAY FACILITIES IN THE WEST CORIDOR 

Unit Cost 

Cost Element Light Rail Busway 

Surface Construction 
At·Grade Construction ...... $ 3.2-$ 3.9 $ 0.8·$ 2.2 
Fill Construction .... '" .. $16.1-$16.4 $13.7-$16.9 
Cut Construction ......... $.- $- -

Total -- .-

Grade-Separated Construction 
Aerial Construction ........ $19.0-$20.4 $16.8-$18.0 
Subway Construction ....... $- - $--

Total -- .. 

Crossings 
Street and Highway 

At-Grade ............. $.- $ .. 
Overpasses ............ $0.3 $0.3 
Underpasses ............ $-- $.-
Railroad .............. $0.3 $0.3 
Watercourse ............ $0.3 $0.3 

Subtotal -- --

Engineering, Design, 
and Administration 15 percent 15 percent 

Contingencies 30 percent 30 percent 

Total Cost -- --

NOTE: All costs are estimated in millions of 1979 dollars_ 

Source: SEWRPC. 

light rail/busway alignment, is estimated at $208.8 
million for a light rail transit system, or an average 
unit cost of $11 million per mile of dual guideway, 
and about $154 million for a busway, or about 
$8 million per mile of dual guideway. The capital 
cost of guideway construction for the Class B align
ment would be about 40 percent less, or about 
$123 million for a light rail transit system-an 
average cost of $6.6 million per mile of dual guide
way. The comparable cost of constructing a dual 
busway is estimated at $67 million, or an average 
cost of $3.6 million per mile. A breakdown of 
guideway capital costs by segment of the alter
native light rail/busway alignments is shown in 
Table 47. 

Alternative 1 LB would utilize a strip of land 
about 18.7 miles in length, including about 
3.2 miles of active railway right-of-way and about 
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Alternative AI ignment 

Alignment 1 LB Alignment 2LB 

Total Cost Total Cost 

Quantity Light Rail Busway Quantity Light Rail Busway 

13.8 miles $ 47.4 $ 20.0 17.7 miles $ 63.3 $26.7 
1.2 miles 19.5 17.8 -- -- _. 

. - -- - . .. -- .. 
15.0 miles $ 60.3 $ 37.8 17.7 miles $ 63.3 $26.7 

3.7 miles $ 72.0 $ 63.4 1.0mile $ 19.1 $16.9 
.- -- .- .- -- .-

3.7 miles $ 72.0 $ 63.4 1_0 mile $ 19.1 $16.9 

25.0 
13.0 
--
3.0 
1.0 

_. 

--
_. 

. -

$ -- $ _. 35.0 $ .- $ .-

3.9 3.9 3.0 0.9 0.9 

-- -- . - -- .. 

0.9 0.9 3.0 0.9 0.9 
0.3 0.3 2.0 0.6 0.6 

$144.0 $106.3 _. $ 84.8 $46.0 

$ 21.6 $ 15.9 .- $ 12.7 $ 6.9 

$ 43.2 $ 31.9 .- $ 25.4 $13.8 

$208.8 $154.1 .. $122.9 $66.7 

10.2 miles of former electric interurban railway 
right-of-way owned by the Wisconsin Electric 
Power Company. It would also use about 4.9 miles 
of public street right-of-way in the Cities of Mil
waukee and Waukesha, over which the facility 
would be on a reserved lane surface alignment 
for about 3.0 miles, in mixed traffic for 1.4 miles 
in the City of Waukesha, and on an elevated 
structure for the remaining 0.5 mile. In addition, 
the alternative would use a strip of land about 
0.4 mile in length used for parking at Milwaukee 
County Stadium. 

Alternative Alignment 2LB would utilize about 
5.4 miles of public street right-of-way in the City 
of Milwaukee and about 13.2 miles of former elec
tric interurban railway right-of-way owned by the 
Wisconsin Electric Power Company. It would also 
require the acquisition of about 0.1 mile of new 



Table 47 

ESTIMATED FIXED GUIDEWAY CONSTRUCTION COSTS FOR SELECTED SEGMENTS OF THE 
LIGHT RAIL TRANSIT/BUSWAY ALTERNATIVE ALIGNMENTS IN THE WEST CORRIDOR 

Alternative Alignment 

Alignment 1 LB AI ignment 2LB 

Total Guideway Average Unit Cost Total Guideway Average Unit Cost 
Construction Cost (millions of dollars Construction Cost (millions of dollars 

Distance 
(millions 01 dollars) per mile) 

Distance 
{millions of dollars} per mile) 

Segment (miles) Light Rail Busway Light Rail Busway (miles) Light Rail Busway Light Rail Busway 

N. linCOln Memorial Drive to 
N. 10th Street ............ 1.3 $ 7.4 $ 4.1 

N. 10th Street to 
Milwaukee County Stadium .... 3.0 48.3 39.4 

Milwaukee County Stadium to 

S. 10Bth Street (5TH 100) ..... 4.6 102.6 91.0 
S. 10Bth Street (5TH 100) to 

Waukesha CTH A .......... B.O 40.9 15.0 
Waukesha CTH A to 

W. Main Street ............ 1.B 9.6 4.6 

Total 
N. Lincoln Memorial Drive to 

Waukesha CTH A ......... lB.7 $20B.B $154.1 

Source: SEWRPC. 

right-of-way between N. 69th and N. 70th Streets, 
where the alignment would leave W. O'Connor 
Street to re-enter the former electric interurban 
railway right-of-way. Additionally, location of 
a light rail/busway alignment over reserved lanes 
under Alternatives 1LB and 2LB would require use 
of W. Wisconsin Avenue. Specifically, Alternative 
1LB would require the use of existing lanes on 
W. Wisconsin Avenue over a distance of about 
1.7 miles between N. 10th and N. 38th Streets, 
leaving two lanes for motor vehicle traffic in each 
direction. Parking would have to be prohibited 
along this segment. Alternative 2LB would addi
tionally require use of 0.4 mile of reserved lanes 
over arterial street rights-of-way from N. 38th 
Street to W. Blue Mound Road, leaving a total of 
three lanes for motor vehicle traffic. Both alterna
tives would require the relocation of some steellat
tice electric transmission towers along the 0.8 mile 
of former interurban railway right-of-way between 
N. 97th and W. Mitchell Streets. Neither of the two 
alignments would require the disruption of any 
residential, industrial, or commercial structures. 

Line-haul travel times between selected segments 
of the two light rail transit/busway alignments 
are summarized in Table 48. Alternative Align
ment 1LB would provide faster travel times overall 
between the Waukesha central business district and 

$ 5.7 $ 3.2 1.3 $ 7.4 $ 4.1 $ 5.7 $3.2 

16.1 13.1 3.2 lB.O 9.3 5.6 2.9 

22.3 19.B 4.4 4B.7 35.9 11.0 B.l 

5.1 1.9 B.O 39.3 12.7 4.9 1.6 

5.3 2.5 1.B 9.6 4.6 5.3 2.5 

$11.2 $ B.2 lB.7 $122.9 $66.7 $ 6.6 $3.6 

downtown Milwaukee for a light rail transit system, 
47 minutes compared with 51 minutes for Alter
native 2LB. Comparable busway travel times are 
51 minutes for Alternative 1LB and 58 minutes for 
Alternative 2LB. It should be noted that if the 
station spacing of the light rail transit systems 
and busways of these two alternatives approached 
that of heavy rail systems-specifically, an average 
spacing of one mile rather than one-half mile in 
high-density areas and two miles rather than one 
mile in medium-density areas-the travel times from 
the City of Waukesha to downtown Milwaukee 
would approach 42 minutes for a light rail transit 
system and 44 minutes for a busway under Alter
native 1LB and 46 minutes for a light rail transit 
system and 51 minutes for a busway under Alter
native 2LB. 

The alignments are comparable in terms of acces
sibility to population and jobs and service to major 
activity centers. As shown in Table 49, Alterna
tive 2LB would serve a greater number of resi
dents within a six-mile band around the alignment 
and greater number of residents within walking dis
tance, 537,900 and 84,900, respectively, compared 
with 535,100 and 83,700 for Alternative 1LB. 
However, Alternative 1LB would serve a greater 
number of jobs within walking distance, 88,900, 
compared with 79,600 for Alternative 2LB. 
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Table 48 

AVERAGE LINE-HAUL TRAVEL TIMES BETWEEN SELECTED SEGMENTS OF THE 
LIGHT RAIL TRANSIT/BUSWAY ALTERNATIVE ALIGNMENTS IN THE WEST CORRIDOR 

Alternative Alignment 

Alignment 1lB Alignment 2LB 

Travel Time (minutes- Travel Time (minutes-

Average Speedb light rail/busway) 
Average Speedb light rail/buswaV} 

Distance Station (miles per hour- Station- Distance Station (miles per hour- Station-
Segment (miles) Spacing8 

light rail/busway) to-Station Cumulative (milesl SpacingS light rail/busway to-Station Cumulative 

N. Lincoln Memorial Drive to 
Milwaukee County Stadium. 4.3 Typical light 18/17 14/15 .. 4.5 Typical light 17116 16/17 .. 

rail/buswav rail/busway 
Typical 20/18 13/14 .. Typical 19/18 14/15 .. 

heavy rail heavy rail 

Milwaukee County Stadium to 
STH 100 . ... . ......... 4.6 Typical light 28/25 10/11 24/26 4.4 Typical light 24/20 11113 27/30 

raillbusway rail/busw8V 
Typical 32130 919 22/23 Typical 30/26 9110 23/25 

heavy rail heavy rail 

5TH 100 to Waukesha CTH A. 8.0 Typical light 32/30 15/16 39/42 8.0 Typical light 30/26 16119 43/49 
rail/busway rail/busway 

Typical 39/39 12/12 34/35 Typical 36/31 15117 34/38 
heavy rail heavy rail 

Wau kesha CTH A to 

W. Main Street. .. . . ..... 1.8 Typical light 13/12 819 47/51 1.8 Typical light 13/12 819 51/59 
rail/busway rail/busway 

Typical 13/12 819 42/44 Typical 13/12 819 46/51 
heavy rail heavy rail 

a Assumes light rail and busway transit typical station spacing of approximately one-quarter mile in the Milwaukee central business district;one-half mile in other high4(jensity urban areas unless the guide· 
way is fully grade·separated, where one-mile spacing is assumed; and one mile in medium-density urban areas. The wider station spacing represents typical heavy rail station spacing of approximately one
half mile in the Milwaukee central business district; one mile in other high-density urban areas; and two miles in medium-density areas. 

b The average speeds are based upon typical acceleration and deceleration rates; typical maximum operating speeds, which vary based on type. location, and degree of grade separation of right~f-way; 
assumed typical station spacing; and a typical station dwell time of 30 seconds. Preferential treatment has been assumed at all at-grade crossings. These typical light rail and busway transit characteristics 
were established in SEWRPC Technical Report No. 24, State-of-the-Art of Primary Transit System Technology. The result is average speeds of Bbout 11 miles per hour in malls and other reserved guide
ways on street rights-of-way in the central business district; of from 20 to 30 miles per hour on reserved guidtways in all other street rights~f-way; and of from 20 to 40 miles per hour on all other private 
rights-of-way. The variation in these average speeds is a result of variation in average station spacing. 

Source: SEWRPC. 

Table 49 

HOUSEHOLD POPULATION AND EMPLOYMENT SERVED BY LIGHT RAIL TRANSIT/BUSWAY ALIGNMENTS 
IN THE WEST CORRIDOR UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Household Population Served 
Number of Jobs Served 

One·Half-Mile 15·Minute Feeder Three-Mile (one-half-mile 
Alternative Walking Distance Bus Travel Time Driving Distance walking distance) 

ILB 83,700 378,100 
2LB 84,900 372,700 

Source: SEWRPC. 

Recommended Light Rail Transit/Busway Align
ment: Table 50 summarizes the results of the pre
liminary assessment of the capital cost, disruption, 
travel time, and accessibility to both jobs and 
population for both of the light rail transit/busway 
alternative alignments in the west corridor. Alter
native 2LB is the preferred alignment, although it 
serves about 11 percent fewer jobs than does Alter-
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535,100 88,900 
537,900 79,600 

native lLB. It does provide somewhat greater access 
to population, about the same amount of disrup
tion, and importantly, would be about 40 percent 
less costly. It should be noted that the capital cost 
assumes the use of the Wisconsin Avenue viaduct. 
Even if the Wisconsin Avenue viaduct could not 
be used, the additional cost of providing an alter
nate connection on an aerial structure adjacent to 



Table 50 

SUMMARY OF PRELIMINARY EVALUATION IMPACTS FOR ALTERNATIVE 
LIGHT RAIL TRANSIT/BUSWAY ALIGNMENTS IN THE WEST CORRIDOR 

Alternative Alignment 

Alignment 1 LB Alignment 2LB 

Evaluation Criteria Light Rail/Busway Light Rail/Busway 

Capital Cost (guideway construction cost 
in millions of dollars) . .......... . . . $208.8/$154.1 $122.9/$66.7 

Community Disruption 
Type of Land Used (miles) 

Railroad Right-of-Way ... .... 3.2 --
Former Interurban Right-of-Way. 10.2 13.2 
Public Street Right-of-Way ... 4.9 5.4 
Public Land ............ 0.4 --
Newly Acquired Right-of-Way. -- 0.1 

Total 18.7 18.7 

Structure Dislocation (number) 
Residential Buildings ..... . . . -- --
Commercial or Industrial Buildings -- --
Public Buildings ........... -- --

Other Disruption . ................ Location of alignment between Location of alignment between 

N. 38th Street and N. 10th Street N. 43rd Street and N. 10th Street 

would require use of existing arterial would require use of existing street 
street lanes, reducing the number of lanes, leaving a total of three lanes 

lanes to two in each direction of travel between W. Blue Mound 
Road and N. 38th Street and a total 
of four lanes of travel on the 
remainder of the alignment to 
N. 10th Street 

-- Location of an aerial structure over 
a strip of land 0.4 mile in length 
owned by Milwaukee County would 
entail a small reduction in parking 

at Milwaukee County Stadium 

Relocation of some street lattice electric transmission towers along 0.8 mile of 
interurban right-of-way between N. 97th and W. Mitchell Streets 

Travel Time (line-haul travel time 
in minutes to the Milwaukee CBD) . . . . . . 47/51 43/49 

Population Served 
One-Half-Mile Walking Distance. 83,700 84,900 
Three-Mile Driving Distance ... 535,100 537,900 

Jobs Served 
One-Half-Mile Walking Distance. ....... 88,900 79,600 

Source: SEWRPC. 
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W. Blue Mound Road and S. 44th Street between 
W. Wisconsin Avenue and N. 38th Street and the 
former Milwaukee Electric Lines-Local Rapid 
Transit Line right-of-way would not be signficant. 

At the request of the study advisory committee, 
a third alternative light rail transit/busway align
ment-Alternative 3LB-was considered in the west 
corridor. This alignment would be very similar to 
light rail transit/busway Alternative 2LB, as shown 
on Map 31. It would follow the same alignment 
followed by Alternative 2LB between N. Lincoln 
Memorial Drive and N.12th Street, about 1.5 miles. 
The alignment would then enter N. 12th Street, 
operating over reserved lanes between W. Wisconsin 
Avenue and W. Wells Street, about 0.1 mile. The 
alignment would then enter W. Wells Street, oper
ating over reserved lanes to N. 35th Street-about 
1.5 miles. It would then operate along W. Wells 
Street in mixed traffic for 0.2 mile between N. 35th 
Street and N. 37th Street. From there west, the 
alignment would cross the western portion of the 
Menomonee River Valley on a major bridge and 
then enter W. Wells Street at N. 44th Street, where 
it would be located on a surface alignment in mixed 
traffic for about 0.5 mile to N. 52nd Street. At 
N. 52nd Street the line would enter the former 
street railway right-of-way, being located at-grade 
over that right-of-way between W. Wells Street and 
the former Milwaukee Electric Lines interurban 
right-of-way, a distance of about 0.5 mile. The 
remaining 14.2 miles of the alignment west of 
N. 52nd Street to the City of Waukesha would be 
the same as that followed by Alternative 2LB. 

The alignment would utilize a strip of land approxi
mately 19.0 miles in length, including 12.7 miles of 
former electric interurban right-of-way, 0.5 mile of 
former street railway right-of-way, and 5.2 miles of 
public street right-of-way. Of the 5.2 miles of the 
alignment that would be located on the surface 
within public street rights-of-way, about 1.6 miles 
would be located on a transit mall, 1.8 miles would 
be located in mixed traffic, and 1.8 miles would be 
located in reserved lanes on W. Wisconsin Avenue 
between N. 10th Street and N. 12th Street, on 
N. 12th Street between W. Wisconsin Avenue and 
W. Wells Street, and on W. Wells Street between 
N. 12th Street and N. 35th Street. Use of this 
alignment would require the acquisition of about 
0.6 mile of new right-of-way, 0.1 mile of which 
would be located between N. 69th Street and 
N. 70th Street, and 0.5 mile of which would be 
located between N. 37th and N. 44th Streets, 
where the alignment would cross the Menomonee 
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River Valley on a major bridge. This last segment 
of new right-of-way would require bridge supports 
to be placed within a truck terminal area of the 
Miller Brewery site. It should be noted that the 
location of a light rail transit/busway alignment 
over reserved lanes along segments of W. Wisconsin 
Avenue, N. 12th Street, and W. Wells Street would 
require the use of two existing arterial street lanes, 
leaving at least two lanes for motor vehicle traffic 
in each direction, assuming parking is prohibited. 

As shown in Table 51, the estimated capital cost 
of guideway construction is $137 million for 
a light rail transit system, or an average cost of 
$7 million per mile of dual guideway, and $78 mil
lion a busway, or $4 million per mile of dual guide
way. Table 52 summarizes the capital cost of major 
segments of the alignment. 

A total of 86,800 residents and 80,100 jobs would 
be located within walking distance of the align
ment; 375,400 residents would be located within 
a two-mile feeder bus service range; and 541,000 
residents would be located within a three-mile 
automobile driving range. The estimated line-haul 
travel times for Alternative 3LB between the City 
of Waukesha and N. Lincoln Memorial Drive in 
downtown Milwaukee are summarized in Table 53. 
A total of 53 minutes would be required to traverse 
the alignment at an average speed of 22 mph on 
a light rail transit system. Bus transit would require 
61 minutes at an average speed of 19 mph. 

Table 54 summarizes the results of the preliminary 
assessment of the capital cost, disruption, travel 
time, and accessibility to both jobs and population 
for Alternative 3LB. The cost of Alternative 3LB is 
significantly greater than that of Alternative 2LB 
with no appreciable change in travel time or acces
sibility to jobs or population. It should be noted 
that about 70 percent of the increase in the cost of 
Alternative 3LB over 2LB can be attributed to the 
cost of constructing a new major bridge facility 
over the Menomonee River Valley between N. 37th 
Street and N. 44th Street at W. Wells Street. In 
addition, it must be pointed out that even if the 
Wisconsin Avenue viaduct could not support a light 
rail/busway alignment, a new bridge constructed at 
this location could be expected to be less costly 
than if constructed at Wells Street, because the 
Menomonee River Valley is narrower at Wisconsin 
Avenue. It is recommended that Alternative 2LB 
remain the preferred alignment because of its 
lower cost if it can utilize the existing Wisconsin 
Avenue viaduct. 



Map 31 

LIGHT RAIL TRANSIT/BUSWAY ALTERNATIVE ALIGNMENT 3LB IN THE WEST CORRIDOR 
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At the request of the study advisory committee, a third alternative light rail transit and busway alignment was considered in the west corridor. Alternative 3LB d iffers from Alter
native 2LB (see Map 30) only in that access to the Milwaukee central business d istrict would be provided over W. Wells Street between N. 52nd Street and N. 12th Street, instead 
of over W. Wisconsin Avenue. This alternative would require the construction of a viaduct between N . 37th Street and N. 44th Street . Following consideration of this alternative, 

it was recommended that Alternative 2LB rema in the preferred alignment. 

-0 Source : SEWRPC. 



Table 51 

ESTIMATED FIXED GUIDEWAY CONSTRUCTION COSTS FOR LIGHT RAil 
TRANSIT/BUSWAY ALTERNATIVE ALIGNMENT 3lB IN THE WEST CORRIDOR 

Unit Cost 

Cost Element Light Rail 

Surface Construction 
At-Grade Construction. $ 3.2-$ 3.9 
Fill Construction $16.1-$16.4 
Cut Construction $- -

Total --

Grade-Separated Construction 
Aerial Construction. $19.0-$20.4 
Subway Construction. $--

Total --

Crossings 
Street and Highway 

At-Grade $--
Overpasses $0.3 
Underpasses. $- -
Railroad. $0.3 
Watercourse. $0.3 

Subtotal --

Engineering, Design, 
and Administration 15 percent 

Contingencies 30 percent 

Total Cost --

NOTE: All costs are estimated in millions of 1979 dollars. 

Source: SEWRPC. 

At the request of the study advisory committee, 
a fourth alternative light rail transit/busway-a spur 
alignment-was designed that would provide direct 
service to major activity centers in the City of Wau
watosa-specifically, the Milwaukee County Insti
tutions and the Mayfair Shopping Center area. The 
spur alignment, as shown on Map 32, would leave 
Alternative 2LB, the preferred alignment, in the 
west corridor, along the former electric interurban 
railway right-of-way at N. Glenview Avenue, pro
ceed along N. Glenview Avenue in the median for 
a distance of about 0.3 mile to W. Blue Mound 
Road, and then operate in mixed traffic over 
W. Glenview Avenue for about 0.2 mile between 
W. Blue Mound Road and W. Wisconsin Avenue. It 
would then turn in a westerly direction and oper
ate over W. Wisconsin Avenue in mixed traffic to 
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Alternative Alignment 3LB 

Total Cost 

Busway Quantity Light Rail Busway 

$ 0.8-$ 2.2 17.5 miles $ 62.5 $25.1 
$13.7-$16.9 -- -- --

$ -- -- -- --

-- 17.5 miles $ 62.5 $25.1 

$16.8-$18.0 1.5 miles $ 29.3 $25.9 
$ -- -- -- --

-- 1.5 miles $ 29.3 $25.9 

$- - 39 $ -- $ --
0.3 3 0.9 0.9 
-- -- -- --
0.3 3 0.9 0.9 
0.3 2 0.6 0.6 

- - -- $ 94.2 $53.4 

15 percent -- $ 14.1 $ 8.0 

30 percent -- $ 28.3 $16.1 

-- -- $136.6 $77.5 

the eastern edge of the Milwaukee County Institu
tions at about N. Windsor Avenue, a distance of 
about 0.1 mile. Upon leaving W. Wisconsin Avenue 
at N. Windsor Avenue, the alignment would paral
lel W. Wisconsin Avenue on open lands owned by 
Milwaukee County to N. Pleasant View Street, 
a distance of about 0.1 mile. Remaining on open 
land owned by Milwaukee County, the alignment 
would then parallel N. Pleasant View Street for 
about 0.3 mile to an existing access road to the 
County Institutions, where it would turn in a west
erly direction and operate in the median of that 
access road for about 0.3 mile. It would continue 
to operate on the surface over open lands in a west
erly direction to the Zoo Freeway (USH 45), and 
proceed in a northerly direction, paralleling the 
Zoo Freeway to Underwood Parkway, a total dis-



Table 52 

ESTIMATED FIXED GUIDEWAY CONSTRUCTION COSTS FOR SELECTED SEGMENTS OF 
LIGHT RAIL TRANSIT/BUSWAY ALTERNATIVE ALIGNMENT 3LB IN THE WEST CORRIDOR 

Alternative Alignment 3LB 

Total Guideway Average Unit Cost 

Construction Cost {millions of dollars 

Distance 
(millions of dollars) per mile) 

Segment (miles) Light Rail Busway Light Rail Busway 

N. Lincoln Memorial Drive to 

N. 10th Street . . . . . . . . .... 1.3 $ 7.4 $ 4.1 $ 5.7 $3.2 
N. 10th Street to 

Milwaukee County Stadium ..... 3.5 21.8 20.2 9.0 5.8 
Milwaukee County Stadium to 

S. 1 08th Street (STH 100) .. · . · . 4.4 48.7 35.9 11.0 8.1 
S. 108th Street (STH 100) to 

Waukesha CTH A ..... . . · . · . 8.0 39.3 12.7 4.9 1.6 
Waukesha CTH A to 

W. Main Street .. ..... . . . . · . 1.8 9.6 4.6 5.3 2.5 

Total 

N. Lincoln Memorial Drive to 

Waukesha CTH A ....... . . . 19.0 $136.6 $77.5 $ 7.2 $4.1 

Source: SEWRPC. 

Table 53 

AVERAGE LINE-HAUL TRAVEL TIMES BETWEEN SELECTED SEGMENTS OF LIGHT 
RAIL TRANSIT/BUSWAY ALTERNATIVE ALIGNMENT 3LB IN THE WEST CORRIDOR 

Distance 
Segment (miles) 

N. Lincoln Memorial Drive to 

Milwaukee County Stadium. · .... 4.8 
Milwaukee County Stadium to 

STH 100 ................. 4.4 
STH 100 to Waukesha CTH A ... . . 8.0 
Waukesha CTH A to 

W. Main Street ........... . . 1.8 

Source: SEWRPC. 

tance of about 1.5 miles. At Underwood Parkway 
the line would be located on an elevated structure 
to N. Mayfair Road (STH 100), a distance of about 
0.2 mile. It would then enter and operate on the 
surface within the median of N. Mayfair Road 
(STH 100) in a northerly direction for about 
0.3 mile to W. Clarke Street. Upon leaving N. May-

Alternative Alignment 3LB 

Travel Time 

Average Speed 
(minutes-light rail/busway) 

(miles per hour- Station-

light rail/busway) to-Station Cumulative 

16/14 18/20 --

24/20 11/13 29/33 

30/26 16/19 45/52 

13/12 8/9 53/61 

fair Road (STH 100) at W. Clarke Street, the align
ment would turn to the east and parallel N. May
fair Road over a portion of the Mayfair Mall 
Shopping Center parking lot, terminating south
west of the shopping center mall complex and 
northeast of the intersection of N. Mayfair Road 
and W. North Avenue. 
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Table 54 

SUMMARY OF PRELIMINARY EVALUATION IMPACTS FOR ALTERNATIVE 
LIGHT RAIL TRANSIT/BUSWAY ALIGNMENTS IN THE WEST CORRIDOR 

Alternative Alignment 

Alignment 1 LB Alignment 2LB Alignment 3LB 

Evaluation Criteria Light Rail/Busway Light Rail/Busway Light Rail/Busway 

Capital Cost (guideway construction cost 
in millions of dollars) .............. $208.8/$1 54.1 $122.9/$66.7 $136.6/$77 .5 

Community Disruption 
Type of Land Used (miles) 

Railroad Right-of-Way ............. 3.2 .- --
Former Interurban Right-of-Way ....... 10.2 13.2 13.2 
Publ ic Street Right-of-Way ........ .. 4.9 5.4 5.2 
Pub I ic Land ................... 0.4 -- --
Newly Acquired Right-of-Way ........ -- 0.1 0.6 

Total 18.7 18.7 19.0 

Structure Dislocation (number) 
Residential Buildings .............. -- -- --
Commercial or Industrial Buildings .... .. -- -- --
Public Buildings ................. -- -- --

Other Disruption ................. Location of alignment between Location of alignment between Location of alignment between 

N. 38th and N. 10th Streets N. 43rd and N. 10th Streets N. 10th and N. 12th Streets 
would require use of existing would require the use of existing on W. Wisconsin Avenue, 

arterial street lanes, reducing street lanes, leaving a total of between W. Wisconsin Avenue 

the number of lanes to two three lanes of travel between and W. Wells Street on N. 12th 

in each direction W. Blue Mound Road and Street, and between N. 12th 

N. 38th Street and a total of and N. 35th Streets on 

Location of an aerial structure four lanes of travel on the W. Wells Street would require 

over a strip of land 0.4 mile remainder of the alignment the use of two existing street 

in length owned by Milwaukee to N. 10th Street lanes, leaving two Ic:.nes of 

County would entail a small travel in each direction on 

reduction in parking at these facilities 

Milwaukee County Stadium 

Location of some steel lattice electric transmission towers along 0.8 mile of interurban right-of-way 

between N. 97th and W. Mitchell Streets 

Travel Time (line-haul travel time 
in minutes to the Milwaukee CBD) ... ' .. 47/51 

Population Served 
One-Half-Mile Walking Distance ........ 83,700 
Three-Mile Driving Distance .......... 535,100 

Jobs Served 
One-Half-Mile Walking Distance ........ 88,900 

Source: SEWRPC. 

At-grade primary transit system development 
within the median area of N, Mayfair Road would 
have an impact on the traffic-carrying capacity of 
its intersection with W. North Avenue-specifically, 
disrupting left-turn traffic on both approaches to 
the intersection. It must be recognized, however, 
that transit provides more efficient "person per 
lane" movement and, therefore, should be given 
preference for use of a portion of the existing 
right-of-way _ There are strategies available that 
would minimize this problem at the intersection, 
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51/58 53/61 

84,900 86,800 
537,900 541,000 

79,600 80,100 

including redesign of the existing special left-turn 
lane, use of the track lane for left-turn movements, 
and modifications to existing motor vehicle traffic 
control devices. It should be apparent, however, 
that any light rail or busway guideway designed 
for using street right-of-way and any proposed 
priority treatments would require detailed traffic 
engineering studies in a later phase of this study, 
so that impacts on motor vehicle traffic result
ing from intersection modification can be appro
priately treated_ 



Map 32 

LIGHT RAIL TRANSIT/BUSWAY WAUWATOSA SPUR ALIGNMENT IN THE WEST CORRIDOR 

The alignment would utilize a strip of land approxi
mately 3.4 miles in length, including 0.9 mile of 
public street right-of-way, 0_3 mile of public access 
road serving the Milwaukee County Medical Com
plex, 2 .1 miles of open land owned by Milwaukee 
County located within the Milwaukee County Insti
tutional grounds, and 0.1 mile of newly acquired 
right-of-way _ The new right-of-way would be 
required where the alignment enters the parking 
lot of the Mayfair Mall Center. No disruption of 
residential, business, or commercial structures 
would be entailed along this alignment_ 
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At the request of the study advisory com

mittee, a spur was located to prov ide direct 

serv ice to major activ i ty centers in the City of 

Wauwatosa such as the Milwaukee County 

Inst itutions and the Mayfa ir Mall Shopping 

Center area. Th is spur alignment wou ld leave 
the Alt ernative 2LB alignment at N. Glenview 

Avenue and utilize public street rights-af-way 
to the Milwaukee County Institution grounds 

before continuing to the Mayfair Mall Shopping 

Center. Fo l lowing consideration of this align

ment, it was recommended that the spur be 

incorporated into the maximum extent system 
for light rail transit and busways. 

Source: SEWRPC. 

As shown in Table 55 , the estimated capital cosL 
of guideway construction for this alternative is 
$21 million for a light rail transit system, or an 
average cost of about $6 million per mile of dual 
guideway, and $10 million for a busway, or about 
$3 million per mile of dual guideway . Table 56 
summarizes the capital cost of major segments of 
the alignment_ 

Nearly 19,000 jobs and 9,000 residents would 
be within walking distance of the Wauwatosa Spur 
Alignment, which would also , importantly, pro-
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Table 55 

ESTIMATED FIXED GUIDEWAY CONSTRUCTION COSTS FOR LIGHT RAIL 
TRANSIT/BUSWAY WAUWATOSA SPUR ALIGNMENT IN THE WEST CORRIDOR 

Unit Cost 

Cost Element Light Rail 

Surface Construction 

At-Grade Construction. $3.2-$5.3 
Fill Construction $ --

Cut Construction $ --

Total --

Grade-Separated Construction 

Aerial Construction. $16.0 
Subway Construction. $ --

Total --

Crossings 

Street and Highway 

At-Grade $ --

Overpasses $ --

Underpasses. $ --
Railroad. $ --

Watercourse. $ --

Subtotal --

Engineering, Design, 

and Administration 15 percent 

Contingencies 30 percent 

Total Cost --

Source: SEWRPC. 

vide a direct connection to the Milwaukee County 
Medical Complex and the Mayfair Mall Shopping 
Center. Additionally, about 123,000 residents 
would be located within a two-mile feeder bus ser
vice range and more than 225,000 residents would 
be located within a three-mile driving range. 

The estimated line-haul travel times for the spur 
alignment are summarized in Table 57. The spur 
alignment to the Mayfair Mall Shopping Center 
would require about 8 minutes to traverse by both 
light rail vehicle and bus. 

Table 58 summarizes the results of the preliminary 
assessment of the capital cost, disruption, travel 
time, and accessibility to both jobs and population 
for the Wauwatosa Spur Alignment. The spur, 
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Wauwatosa Spur Alignment 

Total Cost 

Busway Quantity Light Rail Busway 

$0.8-$1.7 3.2 miles $11.2 $3.8 

$ -- -- -- --
$ -- -- -- --

-- 3.2 miles $11.2 $3.8 

$14.0 0.2 mile $ 3.3 $2.8 
$ -- -- - - --

-- 0.2 mile $ 3.3 $2.8 

$ -- 13 $ -- $- -

$ 0.3 1 0.3 0.3 

$ -- -- - - --
$ -- -- -- --
$ -- - - -- --

- - -- $14.8 $6.9 

15 percent -- $ 2.2 $1.0 

30 percent -- $ 4.4 $2.0 

-- -- $21.4 $9.9 

which, as already noted, would provide a direct 
connection to the Milwaukee County Institutions 
and the Mayfair Mall Shopping Center, would add 
about 17 percent, or $21 million, to the cost of 
the light rail alternative, and about 15 percent, 
or $10 million, to the cost of the busway. Impor
tantly, it would provide nearly 25 percent greater 
access to jobs and about 15 percent greater access 
to population within walking distance. Addition
ally, it would provide a connection to the east
west crosstown alignment, facilitating trips made 
between eastern Waukesha and western Milwaukee 
Counties and the UWM/lower east side and W. Capi
tol Drive areas. As a consequence, it is recom
mended that the Wauwatosa spur be part of the 
maximum extent system for light rail transit and 
busways under this alternative future. 



Table 56 

ESTIMATED FIXED GUIDEWAY CONSTRUCTION COSTS FOR SELECTED SEGMENTS OF THE 
LIGHT RAIL TRANSIT/BUSWAY WAUWATOSA SPUR ALIGNMENT IN THE WEST CORRIDOR 

Alternative Alignment 3LB 

Total Guideway Average Unit Cost 

Construction Cost (millions of dollars 

Distance 
(millions of dollars) per mile) 

Segment (miles) Light Rail Busway Light Rail Busway 

N. Glenview Avenue and 

W. Hawthorne Avenue 

to the Milwaukee County 

Medical Complex .. . . . . ..... 1.3 $ 7.4 $3.0 $5.7 $2.3 

Milwaukee County 

Medical Complex to 

W. Watertown Plank Road. 0.6 3.3 1.2 5.5 2.0 
W. Watertown Plank Road to 

the Mayfair Shopping Center. 1.5 10.7 5.7 7.1 3.8 

Total 

N. Glenview Avenue to the 

Mayfair Shopping Center. ..... 3.4 $21.4 $9.9 $6.3 $2.9 

Source: SEWRPC. 

Table 57 

AVERAGE LINE-HAUL TRAVEL TIMES BETWEEN SELECTED SEGMENTS OF THE 
LIGHT RAIL TRANSIT/BUSWAY WAUWATOSA SPUR ALIGNMENT IN THE WEST CORRIDOR 

Segment 

N. Glenview Avenue and 

W. Hawthorne Avenue to the 

Milwaukee County 

Medical Complex .. . . . . . · .... 
Milwaukee County 

Medical Complex to 

W. Watertown Plank Road. · .. 
W. Watertown Plank Road to 

the Mayfair Shopping Center. · .. 

Source: SEWRPC. 

Fixed Guideway Alignments 
in the Northwest Corridor 

Distance 

(miles) 

1.3 

0.6 

1.5 

Available rights-of-way determined to have good 
potential for the location of primary transit guide
ways in the northwest corridor radiating from the 
central business district of the Milwaukee area are 
identified on Map 33. Also shown on Map 33 are 

Alternative Alignment 3LB 

Travel Time 

Average Speed 
(minutes-light rail/busway) 

(miles per hour- Station-

light rail/busway) to-Station Cumulative 

20/18 4/4 --

30/28 1/1 5/5 

30/27 3/3 8/8 

the generalized existing land use pattern in the 
corridor and the location of major activity centers. 
Two alternative heavy rail rapid transit alignments 
and three light rail transit/busway alignments, one 
of which is a Class A alignment and two of which 
are Class B alignments, were identified in the corri
dor, as shown on Maps 34 and 35. 
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Table 58 

SUMMARY OF PRELIMINARY EVALUATION IMPACTS FOR THE LIGHT RAIL 
TRANSIT/BUSWAY WAUWATOSA SPUR ALIGNMENT IN THE WEST CORRIDOR 

Wauwatosa Spur Alignment 

Evaluation Criteria Light RaillBusway 

Capital Cost (guideway construction cost 

in millions of dollars) . $21.4/$9.9 

Community Disruption 

Type of Land Used (miles) 

Railroad Right-of-Way. --
Former Interurban Right-of-Way. --
Publ ic Street Right-of-Way 0.9 
Publ ic Landa 2.4 
Newly Acquired Right-of-Way 0.1 

Total 3.4 

Structure Dislocation (number) 

Residential Buildings --
CommerCial or Industrial Buildings - -
Public Buildings !-

Other Disruption None 

Travel Time (line-haul travel time in minutes 

between Mayfair Shopping Center and the former 

interurban right-of-way at N. Glenview Avenue) 8/8 

Population Served 

One-Half-Mile Walking Distance. 9,000 
Three-Mile Driving Distance 225,000 

Jobs Served 

One-Half-Mile Walking Distance. 19,000 

a Includes 0.3 mile of private access road located within land owned by Milwaukee County and used for access to Milwaukee County Institutions. 

Source: SEWRPC. 

Heavy Rail Rapid Transit Alignments: Both alter
native heavy rail alignments extend from the 
Milwaukee central business district to the Village 
of Menomonee Falls in northeastern Waukesha 
County. The alignments are located primarily along 
freeway rights-of-way and public street rights-of
way. One alignment, Alternative 1H, approximately 
15.8 miles in length, would begin in downtown 
Milwaukee at N. Lincoln Memorial Drive and 
extend 0.9 mile in a subway beneath E. and W. Wis
consin Avenue to N. 6th Street. It would remain 
in a subway beneath N. 6th Street from W. Wis
consin Avenue to W. Brown Street for a distance 
of about 1.2 miles. The line would then be located 
on a surface alignment adjacent to W. Brown Street 
between N. 6th Street and the North-South Free-
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way (IH 43), a distance of about 0.3 mile. From 
here, the alignment would enter the cleared right
of-way of the Park West Freeway on an elevated 
structure to N. Sherman Boulevard, a distance of 
about 2.3 miles. It would remain on an elevated 
structure over the median of N. Sherman Boulevard 
and W. Fond du Lac Avenue for about 3.3 miles. 
At N. 68th Street the alignment would enter the 
nonroadway portion of the Fond du Lac Freeway 
(STH 145) right-of-way, remaining along that right
of-way to N. Pilgrim Road in the Village of Meno
monee Falls. The alignment would be elevated 
between N. 68th Street and W. Silver Spring Drive, 
a distance of about 1.3 mile; between Little Meno
monee River Parkway Drive and N. 102nd Street, 
a distance of about 0.3 mile; and again over the 



Map 33 

EXISTING AVAILABLE RIGHTS-OF-WAY IN THE NORTHWEST CORRIDOR WITH 
GOOD POTENTIAL FOR FIXED GUIOEWAY PRIMARY TRANSIT DEVELOPMENT 
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The northwest corridor is located between the City of Milwaukee central business district and the Village of Menomonee Falls. Th is corridor 
contains many arterial street segments with good potential for fixed guideway location. In addition, a cleared freeway right-o f-way exists in 
the corridor on the City of Milwaukee's near north side. 

Source: SEWRPC. 

W_ Good Hope Road Interchange, a distance of 
about 0.2 mile. The remaining 6.0 miles of the 
alignment between W. Silver Spring Drive and 
Little Menomonee River Parkway Drive, S. 102nd 
Street and S. 109th Street, and W _ Juniper Street 
to N. Pilgrim Road in the Village of Menomonee 
Falls would be located on the surface. 

Alternative 2H, approximately 15.4 miles in length , 
would follow the same alignment followed by 
Alternative 1H for about 6.5 miles between N_ Lin-

coIn Memorial Drive and W. Capitol Drive in the 
City of Milwaukee. North of W. Capitol Drive, 
the remaining 8.9 miles of the alignment would 
be located on elevated structure over public street 
rights-of-way- more specifically , over W. Capitol 
Drive between W. Fond du Lac Avenue and 
W. Appleton Avenue, a distance of about 1.4 miles, 
and over W_ Appleton Avenue between W. Capitol 
Drive in the City of Milwaukee and N. Pilgrim 
Road in the Village of Menomo nee Falls, a distance 
of about 7.5 miles. 
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Table 59 

ESTIMATED FIXED GUIDEWAY CONSTRUCTION COSTS FOR HEAVY RAIL 
RAPID TRANSIT ALIGNMENTS IN THE NORTHWEST CORRIDOR 

Cost Element Unit Cost 

Surface Construction 
At-Grade Construction .. $ 3.5 
Fill Construction. .. --
Cut Construction. $22.0 

Total $ --

Grade-Separated Construction 
Aerial Construction ... $16.0-$19.9 
Subway Construction. .. $40.6 

Total $ --

Crossings 
Street and Highway 

At-Grade. $ --
Overpasses. .. $ 0.3 
Underpasses. ... $ 0.3 
Railroad $ 0.3 
Watercourse. $ 0.3 

Subtotal $ --

Engineering, Design, 
and Administration 15 percent 

Contingencies 30 percent 

Total Cost --

NOTE: All costs are estimated in millions of 1979 dollars. 

Source: SEWRPC. 

Heavy Rail Rapid Transit Alignment Evaluation: 
As shown in Table 59, the capital cost of dual 
guideway construction for heavy rail rapid transit 
along Alternative Alignment IH is estimated to 
total $379 million in 1979 dollars, or an average 
cost of $24 million per mile. The cost of con
structing a dual guideway along Alignment 2H is 
estimated at $480 million, or an average cost of 
$31 million per mile. A breakdown of guideway 
capital costs by segment of the heavy rail rapid 
transit alignments is shown in Table 60. 

Alternative IH would utilize a strip of land about 
15.8 miles in length, including about 7.8 miles of 
existing freeway right-of-way, 5.4 miles of public 
street right-of-way, 0.3 mile of public land adja-
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Alternative Alignment 

Alignment 1 H Alignment 2H 

Quantity Total Cost Quantity Total Cost 

6.0 miles $ 21.0 -- $ --
-- -- -- --

0.3 mile 6.6 0.3 mile 6.6 

6.3 miles $ 27.6 0.3 mile $ 6.6 

7.4 miles $145.2 13.0 miles $239.5 
2.1 miles 85.3 2.1 miles 85.3 

9.5 miles $230.5 15.1 miles $324.8 

-- $ -- -- $ --
7 2.1 -- --
3 0.9 -- --
1 0.3 -- --
1 0.3 -- --

-- $261.7 -- $331.4 

-- $ 39.2 -- $ 49.7 

-- $ 78.5 -- $ 99.4 

-- $379.4 -- $480.5 

cent to W. Brown Street, and about 2.3 miles of 
cleared right-of-way of the Park West Freeway. Of 
the public street right-of-way used, the transit 
facility would be in a subway for a distance of 
about 2.1 miles, and on an elevated structure for 
the remaining 3.3 miles. Alternative 2H would 
utilize a strip of land about 15.4 miles in length, 
including 2.3 miles of cleared freeway right-of-way 
and 12.8 miles of public street right-of-way, of 
which the facility would be in a subway for about 
2.1 miles, and on an elevated structure for about 
10.7 miles. It would also use about 0.3 mile of 
publicly owned land adjacent to W. Brown Street 
between N. 6th Street and the North-South Free
way (IH 43). Neither of the two alternative align
ments would require the taking of any residential, 
commercial, or industrial structures. 
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Map 34 

HEAVY RAIL RAPID TRANSIT ALTERNATIVE ALIGNMENTS IN THE NORTHWEST CORRIDOR 
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Map 35 

LIGHT RAIL TRANSIT/BUSWAY ALTERNATIVE A LIGNMENTS IN THE NORTHWEST CORRIDOR 
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Three alternative fixed guideway alignments suitable for the provision of light rail transitlbuswav service were identified within the northwest corridor. A ll three alternative alignments would 
utilize a surface transit mall in downtown Milwaukee. Alternative 1 LB would utilize the right-ai -way of the proposed Park West Freeway as well as the existing Fond du Lac Freeway to reach 
the Menomonee Falls area along an alignment that is elevated over most of its length. Alternatives 2LB and 3LB would be located entirely on the surface and extend into Menomonee Faris over 
the right-ol·way 01 W. Appleton Avenue. Alternat ive 2LB, the preferred alignment, would utilize the right-of-way of the proposed Park West Freeway in the more intensively developed areas of 
the City of Milwaukee. while Alternative 3LS would be located in the median area of W. Wisconsin Avenue and through Washington Park. 

Source: SEWRPC. 



Table 60 

ESTIMATED FIXED GUIDEWAY CONSTRUCTION COSTS FOR SELECTED SEGMENTS OF THE 
HEAVY RAIL RAPID TRANSIT ALTERNATIVE ALIGNMENTS IN THE NORTHWEST CORRIDOR 

Alternative Alignment 

Alignment 1 H Alignment 2H 

Total Guideway Average Unit Cost Total Guideway Average Unit Cost 
Distance Construction Cost (millions of dollars Distance Construction Cost (millions of dollars 

Segment (miles) (millions of dollars) per mile) (miles! (millions of dollars) per mile) 

Milwaukee Central Business District 
(N. Lincoln Memorial Drive) to 
N. Sherman Boulevard ........ 4.7 $201.3 $42.8 4.7 $201.3 $42.8 

N. Sherman Bou levard to 
N. Silver Spring Drive ......... 4.7 132.7 28.2 5.8 165.2 28.5 

N. Silver Spring Drive to the 
Village of Menomonee Falls 
(N. Pilgrim Road) ........... 6.4 45.4 7.1 4.9 114.0 23.3 

Total 
Milwaukee Central Business District 

(N. Lincbln Memorial Drive) to the 
Village of Menomonee Falls 
(N. Pilgrim Road) .......... 15.8 $379.4 $24.0 15.4 $480.5 $31.2 

Source: SEWRPC. 

Table 61 

AVERAGE LINE-HAUL TRAVEL TIMES BETWEEN SElECTED SEGMENTS OF THE 
HEAVY RAIL RAPID TRANSIT ALTERNATIVE ALIGNMENTS IN THE NORTHWEST CORRIDOR 

Alternative Alignment 

Alignment 1 H Alignment 2H 

Distance Average Speed 
Segment (milesl (miles per houri 

Milwaukee Central Business District 
(N. Lincoln Memorial Drive and 
E. Wisconsin Avenue) to 
N. Sherman Boulevard ............ 4.7 35 

N. Sherman Boulevard to 
W. Silver Spring Drive . ............ 4.7 38 

W. Silver Spring Drive to 

Village of Menomonee Falls 
(N. Pilgrim Roadl ............... 6.4 49 

Source: SEWRPC. 

Line-haul travel times between selected segments 
of the two heavy rail rapid transit alignments are 
summarized in Table 61. The overall travel times 
between the Village of Menomonee Falls and the 
Milwaukee central business district would be the 
same for both alternatives, about 23 minutes. 

The two alternative alignments are comparable 
in terms of accessibility to residents and jobs 
and service to major activity centers. As shown 

Travel Time (minutes) Travel Time (minutesl 

Station- Distance Average Speed Station-

to-Station Cumulative (miles) (miles per houri to-Station Cumulative 

8 

7 

8 

-- 4.7 35 8 --

15 5.8 38 9 17 

23 4.9 49 6 23 

in Table 62, Alternative 1H would serve fewer 
total residents within a six-mile band centered on 
the alignment, 521,300, compared with 592,600 
for Alternative 2H. Alignment 2H would serve 
a slightly greater number of residents within walk
ing distance, 113,500, compared with 111,100 for 
Alternative 1H. Employment served within walk
ing distance is also somewhat greater for Align
ment 2H, 77,000 jobs, compared with 75,500 for 
Alternative 1H. 
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Table 62 

HOUSEHOLD POPULATION AND EMPLOYMENT SERVED BY HEAVY RAIL RAPID TRANSIT ALIGNMENTS 
IN THE NORTHWEST CORRIDOR UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Household Population Served 
Number of Jobs Served 

One-Half-Mile 15-Minute Feeder Three-Mile (one-half-mile 
Alternative Walking Distance Bus Travel Time Driving Distance walking distance) 

1H 111,100 446,000 
2H 113,500 449,300 

Source: SEWRPC. 

Recommended Heavy Rail Rapid Transit Align
ment: Table 63 summarizes the results of the pre
liminary assessment of the capital cost, community 
disruption, travel time, and accessibility to both 
jobs and popUlation for each of the heavy rail rapid 
transit alternative alignments. Alternative 1H is the 
preferred heavy rail rapid transit alignment in the 
northwest corridor. It would provide service to the 
same number of residents and jobs within walking 
distance while providing the same travel times pro
vided under Alternative 2H, yet would require 
fewer financial resources for construction. 

Light Rail Transit/Busway Alignments: Three alter
native light rail transit/busway alignments were 
selected for analysis in the northwest corridor. All 
three of these alignments would originate in the 
Milwaukee central business district and terminate 
in the Village of Menomonee Falls in Waukesha 
County. The alignments would utilize a combina
tion of existing and cleared freeway rights-of-way 
and public street rights-of-way. 

One alignment, Alternative 1LB, approximately 
15.S miles in length, would be quite similar to 
heavy rail rapid transit Alternative IH. It would 
have the same horizontal and vertical configura
tion along approximately 13.7 miles of its length 
from N. 6th Street and W. Brown Street to N. Pil
grim Road in the Village of Menomonee Falls. It 
would differ from the heavy rail rapid transit align
ment only between N. Lincoln Memorial Drive and 
W. Brown Street, where it would be located on the 
surface in a transit mall for about 0.9 mile along 
E. and W. Wisconsin Avenue between N. Lincoln 
Memorial Drive and N. 6th Street; and along N. 6th 
Street between W. Wisconsin Avenue and W. Brown 
Street, a distance of 1.2 miles, where it would be 
located within a public street right-of-way. 
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521,300 75,500 
592,600 77,000 

Alternative 2LB would follow the same alignment 
followed by heavy rail rapid transit Alternative 2H, 
but would be located on a surface alignment except 
between N. 111th Street and S.llSth Street, where 
it would be located on elevated structure for about 
0.4 mile in a median over W_ Appleton Avenue. 

Alternative 3LB, approximately 15.4 miles in 
length, would follow the same alignment followed 
by Alternative 2LB north of the cleared right-of
way of the Park West Freeway and N_ Sherman 
Boulevard, utilizing a surface alignment on public 
street rights-of-way for about 10.7 miles. The align
ment south of the Park West Freeway cleared right
of-way would be located on the surface in the 
median of N. Sherman Boulevard for 0.2 mile to 
W. Lisbon Avenue. It would remain on a surface 
alignment through Washington Park, being located 
adjacent to W. Lisbon Avenue and N. 40th Street 
for about 0.7 mile. It would then enter the median 
of W. Highland Boulevard on a surface alignment 
for about 0.4 mile to N. 37th Street. The line would 
be located on a surface alignment in mixed traffic 
on N. 37th Street between W. Highland Boulevard 
and W. Wisconsin Avenue, about 0.4 mile.1 Leaving 
N. 37th Street, the alignment would enter and 
operate over W. Wisconsin Avenue on reserved lanes 
to N. 10th Street, a distance of about 1.7 miles. 
The remaining 1.3 miles of the alignment would be 
located in a transit mall along W. and E. Wisconsin 
Avenue between N. 10th Street and N. Lincoln 

1 For a distance ot one block-between W. State 
Street and W. Highland Boulevard-N. 37th Street 
has a right-ot-way width ot 60 teet and a roadway 
width ot only 30 teet. 



Table 63 

SUMMARY OF PRELIMINARY EVALUATION IMPACTS FOR ALTERNATIVE 
HEAVY RAIL RAPID TRANSIT ALIGNMENTS IN THE NORTHWEST CORRIDOR 

Evaluation Criteria 

Capital Cost (guideway construction cost 
in millions of dollars) . 

Community Disruption 

Type of Land Used (miles) 
Railroad and Former Interurban Right-of-Way. 
Existing Freeway Right-of-Way 
Cleared Freeway Right-of-Way. 
Public Street Right-of-Way 

Publ ic Land. 
Newly Acquired Right-of-Way 

Total 

Structure Dislocation (number) 

Residential Buildings 

Commercial or Industrial Buildings 

Public Buildings 

Other Disruption 

Travel Time (line-haul travel time 
in minutes to the Milwaukee CBD) 

Population Served 

One-Half-Mile Walking Distance. 

Three-Mile Driving Distance 

Jobs Served 

One-Half-Mile Walking Distance. 

Source: SEWRPC. 

Memorial Drive. An optional routing for Alterna
tive 3LB between the Washington Park area and 
downtown Milwaukee would be along W. Highland 
Boulevard east of N. 32nd Street instead of along 
W. Wisconsin Avenue. Although W. Highland Boule
vard would provide a wide right-of-way and median 
area for guideway location in addition to less 
motor vehicle traffic, the W. Wisconsin Avenue 
alignment was selected because it would directly 
serve a larger number of major traffic generators, 
including Marquette University. 

Light Rail Transit/Busway Alignment Evaluation: 
As indicated in Table 64, the capital cost of guide
way construction for Alternative 1LB, the Class A 
light rail/busway alignment, is estimated at $266 
million for a light rail transit system, or an aver-

Alternative Alignment 

Alignment 1 H Alignment 2H 

$379.4 $480.5 

. . . . 

7.8 --
2.3 2.3 

5.4 12.8 

0.3 0.3 

- - --

15.8 15.4 

_. --
_. --
-- _. 

None None 

23 23 

111,100 113,500 

521,300 592,600 

75,500 77,000 

age unit cost of $17 million per mile of dual guide
way, and about $211 million for a busway, or 
about $13 million per mile of dual guideway. The 
capital cost of guideway construction for the 
Class B alignments would be significantly lower. 
Specifically, the cost of constructing a dual guide
way for light rail transit along Alignment 2LB is 
estimated at $84 million, or an average cost of 
$5 million per mile. The comparable cost of con
structing a dual busway is about $44 million, or an 
average cost of $3 million per mile. The capital 
cost of constructing Alternative 3LB is estimated 
to average $5 million per mile for a light rail transit 
system, or a total cost of about $83 million, and 
about $3 million per mile for a busway, or a total 
cost of about $44 million. A breakdown of guide
way capital costs by segment of alternative light 
rail transit/busway alignment is shown in Table 65. 
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Table 64 

ESTIMATED FIXED GUIDEWAY CONSTRUCTION COSTS FOR 
LIGHT RAIL TRANSIT/BUSWAY FACILITIES IN THE NORTHWEST CORRIDOR 

Alternative Alignment 

Alignment 1 LB AI ignment 2 LB Alignment 3LB 

Unit Cost Total Cost Total Cost Total Cost 

Cost Element Light Rail Busway Quantity Light Rail Buswav Quantity Light Rail Busway Quantity Light Rail 

Surface Construction 
At·Grade Construction. .... $2.7-$3.9 $0.9-$2.4 8.2 miles $ 28.7 $ 10.3 15.0 miles $50.2 $24.3 15.0 miles $49.9 
Fill Construction $19.7 $14.0 0.3 mile 5.9 4.2 -- -- -- -- --
Cut Construction ........ -- -- -- -- -- -- -- -- -- --

Total $ -- $ -- 8.5 miles $ 34.6 $ 14.5 15.0 miles $50.2 $23.8 15.0 miles $49.9 

Grade-Separated Construction 
Aerial Construction .. · . $15.5-$20.4 $14.0-$18.0 7.3 miles $145.1 $127.7 0.4 mile $ 6.2 $ 5.6 0.4 mile $ 6.2 

Subway Construction. ..... -- -- -- -- -- -- -- -- -- --
Total $ -- $ -- 7.3 miles $145.1 $127.7 0.4 mile $ 6.2 $ 5.6 0.4 mile $ 6.2 

Crossings 
Street and Highway 

At-Grade . . . . · . · . $ -- $ -- -- $ -- $ -- -- $ -- $ -- -- $ --

Overpasses . -- · - $ 0.3 $ 0_3 7 2.1 2.1 1 0.3 0.3 -- 0.0 

Underpasses. .. , . · . · . $ 0.3 $ 0.3 3 0.9 0.9 -- 0.0 0.0 -- 0.0 

Railroad ... .. , . · . . .. $ 0.3 $ 0.3 1 0.3 0.3 2 0.6 0.6 2 0.6 

Watercourse . . . . . . . . . . . $ 0.3 $ 0.3 1 0.3 0.3 1 0.3 0.3 1 0.3 

Subtotal $ -- $ -- -- $183.3 $145.8 -- $57.6 $30.6 -- $57.0 

Engineering, Design, 

and Administration 15 percent 15 percent -- $ 27.5 $ 21.9 -- $ 8.6 $ 4.6 .. $ 8.6 

Contingencies 30 percent 30 percent -- $ 55.0 $ 43.7 -- $17.3 $ 9.2 _. $17.1 

Total Cost -- -- -- $265.8 $211.4 -- $83.5 $44.4 -- $82.7 

NOTE: All costs are estimated in millions of 1979 dollars. 

Source: SEWRPC. 

Table 65 

ESTIMATED FIXED GUIDEWAY CONSTRUCTION COSTS FOR SELECTED SEGMENTS OF THE 
LIGHT RAIL TRANSIT/BUSWAY ALTERNATIVE ALIGNMENTS IN THE NORTHWEST CORRIDOR 

Segment 

Milwaukee Central Business District 
(N. Lincoln Memorial Drive) 
to N. Sherman Boulevard. 

N. Sherman Boulevard to 
W. Si lver Spring Drive. 

W. Silver Spring Drive to the 
Village of Menomonee Falls 
(N. Pilgrim Road) . 

Total 
Milwaukee Central Business District 

(N. Lincoln Memorial Drive) to the 
Village of Menomonee Falls 
(N. Pilgrim Road) 

Source: SEWRPC. 
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Distance 
(miles) 

4.7 

4.7 

6.4 

15.8 

Alignment 1 LB 

Total Guidewav 
Construction Cost 

(millions of dollars) 

Light Rail Buswav 

$ 89.3 $ 71.8 

132.7 116.7 

43.8 22.9 

$265.8 $211.4 

Average Unit Cost 
(millions of dollars 

per mile) 
Distance 

Light Rail Buswav (miles) 

$19.0 $15.3 4.7 

28.2 24.8 5.8 

6.8 3.6 4.9 

$16.8 $13.4 15.4 

Alternative Alignment 

Alignment 2LB Alignment 3LB 

Total Guidewav Average Unit Cost Total Guideway 
Construction Cost (millions of dollars Construction Cost 
(millions of dollars) per mite) Distance (millions of dollars) 

Light Rail Buswav Light Rail Buswav (miles) Light Rail Buswav 

$28.1 $13.1 $6.0 $2.8 4.7 $27.3 $12.5 

26.1 16.7 4.5 2.9 5.8 26.1 16.7 

29.3 14.6 6.0 3.0 4.9 29.3 14.6 

$83.5 $44.4 $5.4 $2.9 15.4 $82.7 $43.8 

Busway 

$23.7 
--
--

$23.7 

$ 5.6 

--
$ 5.6 

$ --

0.0 
0.0 
0.6 
0.3 

$30.2 

$ 4.5 

$ 9.1 

$43.8 

Average Unit Cost 
(millions of dollars 

per mite) 

Light Rail Buswav 

$5.8 $2.6 

4.5 2.9 

6.0 3.0 

$5.4 $2.8 



Alternative 1LB would utilize a strip of land about 
15.8 miles in length, including 7.8 miles of exist
ing freeway right-of-way and 5.4 miles of public 
street right-of-way in the City of Milwaukee, along 
which the facility would be on a surface alignment 
for about 2.1 miles and on an elevated structure 
for the remaining 3.3 miles. Of the 2.1 miles of the 
alignment that would be located on the surface 
within public street right-of-way, about 1.0 mile 
would be located within a median, 0.9 mile would 
be located in a transit mall, and 0.2 mile would be 
located in a reserved lane on N. 6th Street between 
W. State Street and W. Wisconsin Avenue. In addi
tion, the alignment would use about .0.3 mile of 
public land and about 2.3 miles of the Park West 
Freeway cleared right-of-way. 

Alternative 2LB would utilize a strip of land about 
15.4 miles in length, including a strip of parkland 
0.3 mile in length, 2.3 miles of cleared freeway 
right-of-way; and 12.8 miles of public street right
of-way, along which the facility would be located 
in a transit mall for a distance of about 0.9 mile, 
within a median for about 11.7 miles, and in 
a reserved lane on N. 6th Street between W. State 
Street and W. Wisconsin Avenue for the remaining 
0.2 mile. It should be noted that the location of 
a light rail transit/busway alignment over reserved 
lanes between W. State Street and W. Wisconsin 
Avenue along N. 6th Street under both Alterna
tives 1 LB and 2LB would require the use of two 
existing arterial street lanes, leaving two lanes for 
motor vehicle traffic in each direction, and would 
require the prohibition of parking along both sides 
of the street. 

Alternative 3LB would utilize a strip of land about 
15.4 miles in length, including about 0.7 mile of 
parkland and 14.7 miles of public street right-of
way, over which the facility would be in a transit 
mall for 1.3 miles, within a median for 11.3 miles, 
in mixed traffic for 0.4 mile, and in a reserved lane 
between N. 36th Street and N. 10th Street along 
W. Wisconsin Avenue for the remaining 1.7 miles. 
Location of a light rail transit/busway in a reserved 
lane along W. Wisconsin Avenue between N. 36th 
Street and N. 10th Street would leave two lanes 
of travel for motor traffic in each direction, and 
would require the prohibition of parking along this 
segment since the use of the curb lane in each direc
tion would be required to maintain the two travel 
lanes in each direction. None of the three light 
rail transit/busway alignments would require the 
disruption of any residential, industrial, or com
mercial structures. 

Line-haul travel times between selected segments 
of the three light rail transit/busway alignments are 
summarized in Table 66. Light rail transit under 
Alternative 1LB would provide about 16 per
cent faster travel times overall between the Village 
of Menomonee Falls and downtown Milwaukee, 
35 minutes, compared with 42 minutes for Alter
native 2LB and 43 minutes for Alternative 3LB. 
Comparable busway travel times are 37 minutes 
for Alternative 1LB, 47 minutes for Alterna
tive 2LB, and 48 minutes for Alternative 3LB. It 
should be noted that if the station spacing of the 
light rail transit systems and busways of these alter
natives approached that of heavy rail systems
specifically, an average spacing of one mile rather 
than one-half mile in high-density areas and two 
miles rather than one mile in medium-density 
areas-the travel times from the Village of Meno
monee Falls to downtown Milwaukee would 
approach 33 minutes for both a light transit system 
and a busway under Alternative 1LB, 35 minutes 
for a light rail transit system and 37 minutes for 
a busway under Alternative 2LB, and 37 minutes 
for a light rail transit system and 38 minutes for 
a busway under Alternative 3LB. 

The alignments are comparable in terms of acces
sibility to population and jobs and service to major 
activity centers. As shown in Table 67, Alter
native 2LB would serve the greatest number of 
residents within a six-mile band around the align
ment, 592,600, compared with 575,600 for Alter
native 3LB and 521,300 for Alternative 1LB. 
Alternative 3LB would serve the greatest number 
of residents within walking distance, 114,600, 
compared with 113,500 for Alternative 2LB and 
111,100 for Alternative 1LB. Alternative 2LB 
would serve the greatest number of jobs within 
walking distance, 77,000, compared with 75,500 
for Alternative 1LB and 74,100 for Alterna
tive 3LB. 

Recommended Light Rail Transit/Busway Align
ment: Table 68 summarizes the results of the pre
liminary assessment of the capital cost, disruption, 
travel time, and accessibility to both jobs and 
population for each of the light rail transit/busway 
alternative alignments in the northwest corridor. 
Alternative 2LB is the preferred alignment in the 
northwest corridor. While both Alternatives 2LB 
and 3LB are substantially less costly than Alterna
tive 1LB, Alternative 2LB provides about the same 
travel time to downtown Milwaukee provided by 
Alternative 3LB, while serving a greater population 
within a three-mile driving distance of the align-
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Table 66 

AVERAGE LINE-HAUL TRAVEL TIMES BETWEEN SELECTED SEGMENTS OF THE 
LIGHT RAIL TRANSIT/BUSWAY ALTERNATIVE ALIGNMENTS IN THE NORTHWEST CORRIDOR 

Segment 

Milwaukee Central Business District 

{N. Lincoln Memorial Drive and 
E. Wisconsin Avenue} to 

N. Sherman Boulevard 

N. Sherman Boulevard to 
W. Silver Spring Drive. 

W. Silver Spring Drive to the 
Village of Menomonee Falls 
(N. Pilgrim Road) . 

Alignment lLB 

Travel Time (mlnutes-

Average Speed b light rad/busway) 

Alternative Alignment 

Alignment 2LB 

Average Speedb 

Travel Time (minutes
light rail/busway) 

Alignment 3LB 

Average Speed
b 

Travel Time (minutes
light rail/busway) 

Distance Station {miles per hour- Station- Distance Station {miles per hour- Station- Distance Station (miles per hour-- Station-
(miles) Spacinga light rad/busway) to-StatIon Cumulative {miles} Spacmga light rail!busway) to-Station Cumulative (miles) Spacinga light r<lil(busway) to-Station Cumulative 

4.7 Typical 20/19 14/15 4.7 Typical 18/16 16/18 4.7 Typical lS/15 17/19 
light light light 

rad/ rail/ raill 
busway busway busway 

Typical 20/20 14/14 Typical 20/19 14/15 Typical lS/17 16/16 

heavy heavy heavy 

rail rail rail 

4.7 Typical 32/30 9/9 23/24 5.8 Typical 22/19 16/18 32/36 5.8 Typical 22/19 16/18 33/37 

tight light light 

raill raill rail/ 

busway busway busway 

Typical 32/30 9/9 23/23 Typical 30/26 12/13 26/28 Typical 28/26 12/13 28/29 
heavy heavy heavy 

rail rail rail 

6.4 Typical 32/30 12/13 35/37 4.9 Typical 28/26 10/11 42/47 4.9 Typical 28/26 10/11 43/48 

light light light 

rail/ rail/ rail/ 

busVllav busway busway 

Typical 39/39 10/10 33/33 Typical 36/32 9/9 35/37 Typical 33/32 9/9 37/38 

heavy heavy heavy 

rail rail rail 

a Assumes light rail and busway transit station spacing of approximately one-quarter mile in the Milwaukee central business district; one-half mile in other high-density urban areas unless the guideway is fully grade·separated, where one-mile spacing is 

assumed; and one mile in medium-density urban areas. The wider station spacing represents typical heavy rail station spacing of approximately one-half mile in the Milwaukee central business district; one mile in other high-densiry urban areas,' and two 

miles in medium-density areas. 

b The average speeds are based upon typical acceleration and deceleration rates,' typical maximum operating speeds, which vary based on type, location, and degree of grade separation of right-of-way; assumed typical station spacing; and a typical station 

dwell time of 30 seconds. Preferential treatment has been assumed at all at-grade crossings. These typical light rail and busway transit characteristics were established in SEWRPC Technical Report No. 24, State-of-the-Art of Primary Transit System Tech

nology. The result is average speeds of about 11 miles per hour in malls and other reserved guideways on street rights·of-way in the central business district; of from 20 to 30 miles per hour on reserved guideways in all other street rights-of-WiW; and of 

from 20 to 40 miles per hour on all other private rights-of-way. The variation in these average speeds is a result of variation in station spacing. 

Source: SEWRPC. 

Table 67 

HOUSEHOLD POPULATION AND EMPLOYMENT SERVED BY LIGHT RAIL TRANSIT/BUSWAY ALIGNMENTS 
IN THE NORTHWEST CORRIDOR UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Household Population Served 
Number of Jobs Served 

One-Half-Mile 15-Minute Feeder Three-Mile (one-half-mile 
Alternative Walking Distance Bus Travel Time Driving Distance walking distance) 

1LB 111,100 446,000 
2LB 113,500 449,300 
3LB 114,600 447,900 

Source_- SEWRPC_ 

ment, as well as more jobs within a one-half-mile 
walking distance. 

At the request of the study advisory committee, 
three alternatives to the use of the cleared Park 
West Freeway right-of-way at the southern portion 
of the preferred alignment were considered in 
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521,300 75,500 
592,600 77,000 
575,600 74,100 

the northwest corridor. These alignments would 
instead use either W. Fond du Lac Avenue, W. High
land Avenue, or W. Lisbon and W_ Walnut Avenues. 

The alternative connection principally using 
W. Fond du Lac Avenue would leave the preferred 
alignment Alternative 2LB at N. 6th Street and 



Table 68 

SUMMARY OF PRELIMINARY EVALUATION IMPACTS FOR ALTERNATIVE 
LIGHT RAIL TRANSIT/BUSWAY ALIGNMENTS IN THE NORTHWEST-CORRLD.OB 

Alternative Alignment 

Evaluation Criteria 

Alignment 1 LB 

Light Rail/Busway 

Alignment 2LB 

Light Rail/Busway 

Alignment 3LB 

Light Rail/Busway 

Capital Cost (guideway construction cost 
in millions of dollars) ................... . $265.8/$211.4 $83.5/$44.4 $82.7/$43.8 

Community Disruption 

Type of Land Used 1m ilesl 
Railroad and Former Interurban Right-of-Way .... . 

Existing Freeway Right-of-Way ............ . 7.8 
Cleared Freeway Right-of-Way ............. . 2.3 2.3 
Publ ic Street Right-of-Way ............... . 5.4 12.8 14.7 

Publ ic Land ........................ . 0.3 0.3 0.7 

Newly Acquired Right-of-Way ............. . 

Total 15.8 15.4 15.4 

Structure Dislocation (number) 

Residential Buildings .................. . 
Commercial or Industrial Buildings .......... . 

Public Buildings ..................... . 

Other Disruption ...................... . Location of an alignment over reserved lanes on 
N. 6th Street would require the use of two 
existing street lanes, reducing the number of 
lanes to two in each direction between W. State 
Street and W. Wisconsin Avenue. Parking would 
be prohibited along this segment 

Location of an alignment between 
N. 36th Street and N. 10th Street over 
W. Wisconsin Avenue would require 
the use of existing arterial street lanes, 
reducing the number of lanes to two 
in each direction. Parking would be 
prohibited along this segment 

Travel Time (line-haul travel time 

in minutes to the Milwaukee CBDI ........... . 

Population Served 
One-Half-Mile Walking Distance ............. . 

Three·Mile Driving Distance ............... . 

Jobs Served 
One-Half-Mile Walking Distance ......... . 

Source: SEWRPC. 

35/37 

111,100 
521,300 

75,500 

W. Walnut Street and proceed along W. Walnut 
Street in the median to W. Fond du Lac Avenue 
for about 0.4 mile. It would enter and operate over 
W. Fond du Lac Avenue for about 2.7 miles to 
N. Sherman Boulevard. The alignment in this seg
ment would be required to operate in mixed traf
fic on W. Fond du Lac Avenue for about 2.1 miles 
between W. Walnut Street and N. 35th Street, and 
then to operate in the median of Fond du Lac 
Avenue between N. 35th Street and N. Sherman 
Boulevard, about 0.6 mile. The alignment would 
then return to that of Alternative 2LB, using the 
median of W. Fond du Lac Avenue, W. Capitol 
Drive, and W. Appleton Avenue to N. Pilgrim Road 
in the Village of Menomonee Falls. 

42/47 

113,500 
592,600 

77,000 

43/48 

114,600 

575,600 

74,100 

A major disadvantage of this alternative alignment 
is that it would require light rail vehicles and motor 
buses to operate in mixed traffic over W. Fond du 
Lac Avenue between W. Walnut Street and N. 35th 
Street. This segment of W. Fond du Lac Avenue 
has a roadway of only 50 feet in width, sufficient 
for two lanes of moving traffic in each direction 
with parking prohibited. With the exception of 
most of its signalized intersection approaches, park
ing is currently permitted over this entire stretch of 
W. Fond du Lac Avenue, which is abutted almost 
entirely by retail and service land uses. There is 
little potential for any widening of this segment of 
W. Fond du Lac Avenue without entailing urban 
disruption except between W. Walnut Street and 
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N. 20th Street. Existing right-of-way along this seg
ment of W. Fond du Lac Avenue is fully used by 
the existing sidewalks and roadway, and adjacent 
buildings have little or no setback from the side
walks. Between N. 28th and N. 35th Streets, there 
is some underutilization of adjacent lands which 
may permit some street widening without a large 
amount of disruption. Most signalized intersections 
along this stretch of W. Fond du Lac Avenue are 
currently experiencing traffic congestion during 
peak travel hours, including the W. Fond du Lac 
Avenue intersections with N. 17th Street, N. 27th 
Street, N. 28th Street, W. Locust Street, W. Bur
leigh Street, and N. 35th Street. The impacts of 
mixed traffic transit operation on this segment of 
W. Fond du Lac Avenue would include not only 
delay to transit, with slower travel times and unreli
ability, but also disruption, particularly of left-turn 
and cross traffic, as well as of through traffic. As 
a consequence, use of W. Fond du Lac Avenue as 
an alternative alignment in the northwest corridor 
is not recommended. 2 

A second alternative to use of the Park West Free
way right-of-way for the light rail transit/busway 
alignment in the southern portion of the northwest 
corridor would be an alignment located along 
W. Walnut Street and W. Lisbon Avenue between 
N. 6th Street and N. Sherman Boulevard. This align
ment would leave the preferred alignment Alter
native 2LB at N. 6th Street and W. Walnut Street, 
proceeding within the median of W. Walnut Street 
to N. 24th Street, a distance of about 1.2 miles. 
It would then enter and operate over W. Lisbon 
Avenue for about 1.0 mile to N. Sherman Boule
vard. The alignment in this segment would operate 
in the median of W. Lisbon Avenue between N. 24th 
Street and N. 30th Street for about 0.4 mile, and 
in mixed traffic for about 0.6 mile between N. 30th 
Street and N. Sherman Boulevard. 

The major disadvantage of this alternative is the 
same as that of the Fond du Lac alternative. Mixed 
traffic transit operation would be required on 

2 The attractiveness of various fixed guideway 
development alternatives in the northwest corridor 
may be affected by the possible widening of 
w. Fond du Lac and W. Lisbon Avenues. Recom
mendations for such widening may result from the 
findings of the Milwaukee Northwest Side/Ozaukee 
County transportation improvement study, which 
is expected to be completed in mid-1981. 
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W. Lisbon Avenue between W. Walnut Street and 
N. Sherman Boulevard. This stretch of W. Lisbon 
Avenue has a roadway ranging in width from 
50 to 54 feet, with the exception of the segment 
between N. 39th and N. 41st Streets, which has 
a 62-foot-wide roadway. Parking is currently per
mitted on this entire stretch of W. Lisbon Avenue, 
which is abutted iUmost entirely by retail and 
service land uses. Traffic congestion during the 
morning and evening peak hours presently occurs 
at the W. Lisbon Avenue intersection with N. 35th 
Street. This alignment, although not. desirable, 
would be preferable to the use of W. Fond du Lac 
Avenue in the northwest corridor. 3 

A third possible connection would be similar to the 
portion of Alternative 3LB between N. 6th Street 
and N. Sherman Boulevard, except that it would 
utilize W. Highland Boulevard instead of W. Wis
consin Avenue between N. 6th Street and Wash
ington Park and N. Sherman Boulevard. Specifi
cally, the alignment would leave W. Wisconsin 
Avenue at N. 16th Street, and proceed along 
N. 16th Street in a reserved lane in a northbound 
direction to W. State Street. The southbound 
facility would be located in a reserved lane over 
N. 17th Street. At W. State Street, the N. 16th 
Street northbound reserved lane facility and 
N. 17th Street southbound reserved lane facility 
would enter the median of N. 17th Street to 
W. Highland Boulevard, and would proceed along 
W. Highland Boulevard to Washington Park, where 
it would be located on parkland to N. Sherman 
Boulevard-a distance of about 2.6 miles. 

Because this alignment would be located largely 
in a median or over reserved lanes, it would be rea
sonable to expect that the cost of guideway con
struction would not differ appreciably from that 
Alternative 3LB. Additionally, access to jobs and 
employment and line-haul travel time to down
town Milwaukee would not be expected to differ 
appreciably. Thus, either Wisconsin Avenue or High
land Boulevard could be used as a connection in 
the northwest corridor. It should be noted, how
ever, that location of a light rail transit/busway 
alignment over W. Wisconsin Avenue would permit 
direct access to more major activity centers, includ
ing Deaconess Hospital, Milwaukee Children's Hos-

3 Ibid. 



pital, Milwaukee County Medical Complex, and 
Marquette University. It may be concluded, there
fore, that, as an alternative to the Park West Free
way, the best configuration for an alternative 
southern portion connection in the northwest cor
ridor is the Wisconsin Avenue connection between 
N. 6th Street and N. Sherman Boulevard, or Alter
native 3LB. This alternative connection should be 
selected as the preferred alternative in this corridor 
if it is determined that the use of the Park West 
Freeway cleared right-of-way is not desirable. 

In addition to considering alternatives to the use 
of the Park West Freeway corridor, the Committee 
requested that the Fond du Lac Freeway right-of
way be investigated as a location for the alignment 
at the northern end of the corridor as an alterna
tive to the median of W. Appleton Avenue. How
ever, such location would be possible only north 
of W. Silver Spring Drive. South of W. Silver Spring 
Drive there is insufficient horizontal clearance to 
locate an at-grade guideway in the median, shoul
der or nonroadway portion of the Fond du Lac 
Freeway. Thus, the northern portion of the align
ment would have to remain in the median of Apple
ton Avenue between W. Capitol Drive and N. 91st 
Street, a distance of about 1.9 miles. The line 
would then enter the median of N. 91st Street and 
proceed along N.91st Street for about 1.2 miles 
to the Fond du Lac Freeway (STH 145), where it 
would enter the nonroadway portion of its right-of
way, remaining along that right-of-way to N. Pil
grim Road in the Village of Menomonee Falls. The 
alignment would be elevated between Little Meno
monee River Parkway and N. 102nd Street, a dis
tance of about 0.3 mile, and again over the 
W. Good Hope Road Interchange, a distance of 
about 0.2 mile. The remaining 4.8 miles of the 
alignment between N.102nd Street and N. 109th 
Street and from W. Juniper Street to N. Pilgrim 
Road would be located on the surface. 

The estimated capital cost of guideway construc
tion of the Fond du Lac alternative between 
N. 91st Street and N. Pilgrim Road is $39 million 
for a light rail transit system, or an average cost 
of $6 million per mile of dual guideway, and $20 
million for a busway, or about $3 million per mile 
of dual guideway. The comparable cost of guide
way construction in the median of W. Appleton 
Avenue between N.91st Street and N. Pilgrim 
Road is $26 million for a light rail transit system, 
or an average cost of $6 million per mile of dual 
guideway, and $13 million for a busway, or about 
$3 million per mile of dual guideway. 

A total of 25,000 residents and 9,000 jobs would 
be located within walking distance of the Fond du 
Lac alignment; 101,400 residents would be located 
within a two-mile feeder bus service range; and 
140,900 residents would be located within a three
mile automobile driving range. The Appleton 
Avenue alignment would serve about 26,300 resi
dents and 8,600 jobs within walking distance; 
121,200 residents within a two-mile feeder bus ser
vice range; and 131,600 residents within a three
mile automobile driving range. 

A total of 14 minutes would be required for light 
rail transit to traverse this segment of the Fond du 
Lac alignment at an average speed of 28 miles per 
hour (mph), while bus transit would require about 
15 minutes at an average speed of about 26 mph. 
It would take about 9 minutes for light rail transit 
to traverse the segment of the Appleton Avenue 
alternative between N. 91st Street and N. Pilgrim 
Road at an average speed of 28 mph. Bus transit 
would require about 10 minutes at an average 
speed of 26 mph. 

The cost of the Fond du Lac alternative is some
what greater than that of the Appleton Avenue 
alternative with no appreciable difference in acces
sibility to jobs or popUlation. The Fond du Lac 
Alternative would also entail about 35 percent 
longer travel times. It is therefore recommended 
that the preferred alignment remain that in the 
median of W. Appleton Avenue under the preferred 
alternative in the northwest corridor. 

Fixed Guideway Alignments 
in the Southeast Corridor 
Available rights-of-way determined to have good 
potential for the location of primary transit guide
ways in the southeast corridor radiating from the 
central business district of the Milwaukee area are 
identified on Map 36. Also shown on Map 36 are 
the generalized existing land use pattern in the 
corridor and the location of major activity centers. 
Two alternative heavy rail rapid transit alignments 
and three light rail transit/busway alignments, one 
of which is a Class A alignment and two of which 
are Class B alignments, were identified in the cor
ridor, as shown on Maps 37 and 38. 

Heavy Rail Rapid Transit Alignments: Both alter
native heavy rail alignments extend from the 
Milwaukee central business district to the City of 
South Milwaukee in southeastern Milwaukee 
County. The alignments are located primarily along 
active railroad rights-of-way south of E. Linus 
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Map 36 

EXISTING AVAILABLE RIGHTS·OF·WAY 
IN THE SOUTHEAST CORRIDOR WITH 

GOOD POTENTIAL FOR FIXED GUIDEWAY 
PRIMARY TRANSIT DEVELOPMENT 
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The southeast corridor is located between the City of Milwaukee 
central business district and the City of South Milwaukee. This 
corridor contains many arterial street segments with good poten
tial for fixed guideway development in and around the Milwaukee 
central business district, but almost none within the remainder of 
the corridor. South of E. and W. Lincoln Avenue, there are both 
active and abandoned railroad rights-of-way with good potential 
for fixed guideway development. 

Source: SEWRPC. 

Street in the City of Milwaukee. North of E. Linus 
Street the alignments are located along public 
street rights·of·way in the City of Milwaukee. One 
alignment, Alternative 1H, 11.9 miles in length, 
would begin in downtown Milwaukee at N. Lincoln 
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Memorial Drive and extend 0.9 mile in a subway 
beneath E. and W. Wisconsin Avenue to N. 6th 
Street. It would remain in a subway beneath 
N. and S. 6th Street from W. Wisconsin Avenue to 
approximately W. Washington Street, a distance of 
about 1.5 miles, leave S. 6th Avenue for W. Polcyn 
Street at W. Washington Street, and remain beneath 
W. Polcyn Street to S. 4th Street, a distance of 
about 0.2 mile. At S. 4th Street the line would be 
located on a surface alignment along the nonroad· 
way portion of the North·South Freeway (IH 43) 
right·of·way for about 0.2 mile to E. Orchard 
Street, then on an elevated structure over S. 4th 
Street between E. Orchard Street and W. Becher 
Street, a distance of about 0.6 mile. It would 
remain on an elevated structure for about 1.2 miles 
over W. Becher Street between S. 4th Street and 
S. Kinnickinnic Avenue and over the median of 
E. and S. Bay Street between S. Kinnickinnic 
Avenue and E. Linus Street. At E. Linus Street the 
alignment would enter the right·of·way of the 
Chicago & North Western Railway's Kenosha Sub
division main line, remaining within that right·of· 
way to E. Drexel Avenue in the City of South 
Milwaukee. The alignment would be elevated 
between E. Crawford Avenue and S. Barland Road, 
a distance of 0.5 mile, between E. Layton Avenue 
and E. Edgerton Avenue, a distance of 0 .6 mile, 
between E. Ladish Avenue and E. Birchwood 
Avenue, a distance of 0.2 mile, and between 
E. Rawson Avenue and W. Menomonee Avenue, 
a distance of 0 .9 mile. The remaining 5.1 miles of 
the alignment would be located on the surface 
within the railroad right·of·way. 

Alternative 2H,approximately 11.0 miles in length, 
would follow the same alignment followed by 
Alternative 1H for about 7.4 miles from E. Linus 
Street in the City of Milwaukee to E. Drexel 
Avenue in the City of South Milwaukee. North 
of E. Linus Street, the remaining 3.6 miles of the 
alignment would be located in a subway beneath 
public street rights·of·way-more specifically, 
beneath E. and S. Bay Street between E. Linus 
Street and S. Kinnickinnic Avenue , a distance of 
about 0.8 mile; on new right·of·way for a distance 
of 0.1 mile between W. Lapham Street and S. 2nd 
Street; beneath S. Kinnickinnic Avenue between 
E . Bay Street and W. Lapham Street, a distance of 
about 0.4 mile; and beneath S. 2nd Street and 
N. Plankinton Avenue for a distance of about 
1.7 miles to W. Wisconsin Avenue and beneath 
W. Wisconsin Avenue between N. Plankinton 
Avenue and N. Lincoln Memorial Drive , a distance 
of 0.6 mile. 
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HEAVY RAIL RAPID TRANSIT ALTERNATIVE ALIGNMENTS IN THE SOUTHEAST CORRIDOR 
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Two alternative fixed guideway al ignments suitable for the provision of heavy rail rapid transi t service were ident if ied within the southeast corridor. The two alignments are similar except in the 
area of the City of Milwaukee' s near sou th side. In this area, Alternative 1 H, the preferred alignment, would be located primarily in a subway beneath S. 5th and S. 6th Streets, while Alternative 
2H would be located in a subway beneath S. lst Street and S. Kinnickinnic Avenue. South of E. Lincoln Avenu e, both alternative alignments would be located principallv on the right-of-way 
of the Chicago & North Western Railway's Kenosha Subdivision. . 

Source: SEWRPC. 
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Map 38 

LIGHT RAIL TRANSIT/BUSWAY ALTERNATIVE ALIGNMENTS IN THE SOUTHEAST CORRIDOR 
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Three alternative fixed guideway alignments suitable for the provision of light rai l transit and busway service were identified within the southeast corridor. All three alternative al ignments would 
utilize a surface transit mall in downtown Milwaukee along E. and W. Wisconsin Avenue. Alternative 1 L B would gain access to downtown Milwaukee along S. 6th Street and would be located on 
an elevated structure for provision of a completed grade-separated, exclusive guideway immediately outside the Milwaukee central business distr ict. A l ternative 2 L B, the preferred alignment, and 
Alternative 3LB wou ld be located principally on the surface, wi th Alternative 2LB gaining access to downtown M ilwaukee over S. 6 th Street and Alternative 3LB gaining access to downtown 
Milwaukee over S. 1st and 2nd Streets. 

Source: SEWRPC. 



Table 69 

ESTIMATED FIXED GUIDEWAY CONSTRUCTION COSTS FOR HEAVY RAIL 
RAPID TRANSIT ALIGNMENTS IN THE SOUTHEAST CORRIDOR 

Cost Element Unit Cost 

Surface Construction 
At-Grade Construction .. $3.2-$3.3 
Fill Construction ...... .. $17.9 
Cut Construction .... . . . . $2i .0-$22.0 

Total .-

Grade-Separated Construction 
Aerial Construction. .. $16.2·$20.4 
Subway Construction $36.8·$38.1 

Total .. 

Crossings 
Street and Highway 

At·Grade .... · ... $ .. 
Overpasses. · .. . . $ 0.3 
Underpasses ..... $ 0.3 
Railroad .. · . · .. $ 0.3 
Watercourse .. · . $ 0.3 

Subtotal .-

Engineering, Design, 
and Administration .... 15 percent 

Contingencies. · . · ... 30 percent 

Total Cost --

NOTE: All costs are estimated in miilions of 1979 dollars. 

Source: SEWRPC. 

Heavy Rail Rapid Transit Alignment Evaluation: 
As shown in Table 69, the capital cost of dual 
guideway construction for heavy rail rapid transit 
along Alternative Alignment 1H is estimated to 
total $306 million in 1979 dollars, or an average 
cost of $26 million per mile_ The cost of con
structing a dual guideway along Alignment 2H is 
estimated to total $310 million, or an average cost 
of $28 million per mile. A breakdown of guideway 
capital costs by segment of the heavy rail rapid 
transit alignments is shown in Table 70. 

Alternative 1H would utilize a strip of land about 
11.9 miles in length, including approximately 
7.4 miles of active railroad right-of-way, 4.3 miles 
of public street right-of-way in the City of Mil-

Alternative Alignment 

Alignment 1 H Alignment 2H 

Quantity Total Cost Quantity Total Cost 

4.0 miles $ 13.2 4.0 miles $ 13.2 
1.1 miles 19.7 i.1 miles 19.7 
0.2 mile 4.4 _ . .-

5.3 miles $ 37.3 5.1 miles $ 32.9 

4.0 miles $ 76.9 2.3 miles $ 43.7 
2.6 miles 92.9 3.6 miles 133.7 

6.6 miles $169.8 5.9 miles $177.4 

. - $ .. -' $ " 

7 2.1 7 2.1 
4 1.2 4 1.2 

1 0.3 1 0.3 

.- $210.7 .- $213.9 

-- $ 31.6 -- $ 32.1 

-- $ 63.2 -- $ 64.2 

-- $305.5 -- $310.2 

waukee, and 0.2 mile of existing freeway right
of-way. Of the public street right-of-way used, the 
transit facility would be in a subway for about 
2.5 miles, and on an elevated structure for the 
remaining 1.8 miles. The only disruption under 
this alternative would be attendant to the location 
of an elevated structure over E. Becher Street 
between S. 1st Street and S. Kinnickinnic Avenue, 
which would require the use of one arterial street 
lane, leaving a total of three lanes of travel for 
motor vehicle traffic. 

Alternative 2H would utilize a strip of land approxi
mately 11.0 miles in length, including 7.4 miles 
of active railway right-of-way, 3.5 miles of public 
street right-of-way, of which the facility would 
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Table 70 

ESTIMATED FIXED GUIDEWAY CONSTRUCTION COSTS FOR SELECTED SEGMENTS OF THE 
HEAVY RAIL RAPID TRANSIT ALTERNATIVE ALIGNMENTS IN THE SOUTHEAST CORRIDOR 

Alignment 1H 

Total Guideway 
Distance Construction Cost 

Segment Imiles) Imillions of dollars) 

Milwaukee Central Business District 
(N. Lincoln Memorial Drive) to 
W. Canal Street ............. 1.7 $ 86.6 

W. Canal Street to the City of 
St. Francis (E. Crawford Avenue) ... 4.7 138.3 

City of St. Francis (E. Crawford 
Avenue) to the City of Cudahy 
(E. Grange Avenue) ........... 2.5 39.7 

Ciiy of Cudahy (E. Grange Avenue) 
to the CitY of South Milwaukee 
(E. Drexel Avenue) ........... 3.0 40.9 

Total 
Milwaukee Central Business District 

IN. Lincoln Memorial Drive) to the 
City of South Milwaukee 
IE. Drexel Avenue) . ......... 1 i.9 $305.5 

Source: SEWRPC. 

be in a subway for the entire distance, and about 
0.1 mile of new right-of-way. The new right-of-way 
would be required where the alignment would 
leave S. Kinnickinnic Avenue at W. Lapham Street 
for S. 2nd Street. The displacement of three resi
dential structures and two commercial or industrial 
structures would be entailed. 

Line-haul travel times between selected segments 
of the two heavy rail rapid transit alignments are 
summarized in Table 71. Alternative 2H would 
have a small travel time advantage for trips origi
nating north of E. Crawford Avenue in the City of 
St. Francis and having destinations within the Mil
waukee central business district. The estimated 
line-haul travel time of the two alternatives from 
downtown Milwaukee to the City of South Mil
waukee varies by about two minutes-17 minutes 
for Alternative 2H and 19 minutes for Alterna
tive 1H. 

The two alternative alignments are comparable 
in terms of accessibility to residents and jobs 
and service to major activity centers. As shown 
in Table 72, Alternative 2H would serve fewer total 
residents within a six-mile band around the align
ment, 336,500, compared with 349,200 for Alter
native 1H. Alignment 1H would also serve a greater 
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Alternative Alignment 

Alignment 2H 

Average Un it Cost Total Guideway Average Unit Cost 

Imillions of dollars Distance Construction Cost Imillions of dollars 

per mile) (miles) (millions of dollars) per mile) 

$54.1 0.9 $ 49.7 $55.2 

29.4 4.6 179.9 39.1 

15.9 2.5 39.7 15.9 

13.6 3.0 40.9 13.6 

$25.7 11.0 $310.2 $28.2 

number of residents within walking distance, 
69,200, compared with 62,700 for Alternative 2H. 
In addition, Alternative 1H would serve a greater 
number of jobs within walking distance, 75,400, 
compared with 64,400 for Alternative 2H. 

Recommended Heavy Rail Rapid Transit Align
ment: Table 73 summarizes the results of the pre
liminary assessment of the capital cost, community 
disruption, travel time, and accessibility to both 
jobs and population for each of the heavy rail rapid 
transit alignments. Alternative 1H is the preferred 
alignment in the southeast corridor because it is 
less costly, would provide about 10 percent greater 
access to population and jobs within walking dis
tance, would provide about the same travel times 
to downtown Milwaukee provided by Alterna
tive 2H, and would not require any disruption of 
residential or commercial structures. It would, 
however, require that the number of travel lanes 
along W. Becher Street between S. 1st Street and 
S. Kinnickinnic Avenue be reduced to three for 
a distance of about 0.2 mile. 

Light Rail Transit/Busway Alignments: Three alter
native light rail transit/busway alignments were 
selected for analysis in the southeast corridor. All 
three of the alternative alignments would originate 
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I Table 71 

AVERAGE LINE-HAUL TRAVEL TIMES BETWEEN SELECTED SEGMENTS OF THE 
HEAVY RAIL RAPID TRANSIT ALTERNATIVE ALIGNMENTS IN THE SOUTHEAST CORRIDOR 

Alternative Alignment 

Alignment 1 H Alignment 2H 

Travel Time (minutes) Travel Time (minutes) 

Distance Average Speed Station· Distance Average Speed Station-
Segment (miles) (miles per hour) to-Station Cumulative Imilesl (miles per hour) to-Station Cumulative 

Milwaukee Central Business District 
(N. Lincoln Memorial Drive) to the 

City of St. Francis 

(E. Crawford Avenue). ...... .. . .. . 6.4 34 11 .. 5.5 36 9 .. 
City of St. Francis 

(E. Crawford Avenue) to the 

City of Cudahy (E. Grange Avenue) .. 2.5 40 4 15 2.5 40 4 13 
City of Cudahy (E. Grange Avenue) 

to the City of South Milwaukee 
(E. Drexel Avenue) ... , ...... 3.0 45 4 19 3.0 45 4 17 

Source: SEWRPC. 

Table 72 

HOUSEHOLD POPULATION AND EMPLOYMENT SERVED BY HEAVY RAIL RAPID TRANSIT ALIGNMENTS 
IN THE SOUTHEAST CORRIDOR UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Household Population Served 
Number of Jobs Served 

One-Half-Mile 15-Minute Feeder Three-Mile (one-half-mile 
Alternative Walking Distance Bus Travel Time Driving Distance walking distance) 

1H 69,200 260,300 
2H 62,700 227,200 

Source: SEWRPC. 

in the Milwaukee central business district and ter
minate in the City of South Milwaukee in south
eastern Milwaukee County. The alignments would 
utilize a combination of active railway and public 
street rights-of-way. 

One alignment, Alternative 1LB, approximately 
11.9 miles in length, would be very similar to 
heavy rail rapid transit Alternative 1H. It would 
have the same horizontal and vertical configuration 
along approximately 9.2 miles of its length from 
W. Orchard Street to E. Drexel Avenue in the City 
of South Milwaukee. It would differ from the 
heavy rail rapid transit alignment only between 
N. Lincoln Memorial Drive and W. Orchard Street, 
where it would be located on the surface in a transit 
mall for 0.9 mile along E. and W. Wisconsin Avenue 
between N. Lincoln Memorial Drive and N. 6th 
Street; and along N. 6th Street between W. Wis
consin Avenue and W. St. Paul Avenue, where the 

349,200 75,400 
336,500 64,400 

alignment would be located within public street 
right-of-way in reserved lanes for 0.3 mile. The 
remaining 1.5 miles of the alignment between 
W. St. Paul Avenue and W. Orchard Street would 
be located on an elevated structure, of which 
0.6 mile would be located over new right-of-way 
between W. St. Paul Avenue and W. Florida Street. 

Alternative 2LB, approximately 12.0 miles in 
length, would follow the same basic alignment 
followed by Alternative 1LB south of E. Linus 
Street for a distance of about 7.4 miles. It would, 
however, be grade-separated only at selected major 
street and highway crossings and at those locations 
where an at-grade guideway could not be provided 
within the right-of-way. North of E. Linus Street, 
the alignment would be located on the surface 
within the median of S. and E. Bay Street for a dis
tance of 0.9 mile to S. Kinnickinnic Avenue. At 
S. Kinnickinnic Avenue the alignment would be 
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Table 73 

SUMMARY OF PRELIMINARY EVALUATION IMPACTS FOR ALTERNATIVE 
HEAVY RAIL RAPID TRANSIT ALIGNMENTS IN THE SOUTHEAST CORRIDOR 

Evaluation Criteria 

Capital Cost (guideway construction cost 
in millions of dollars) .... · . · ... 

Community Disruption 
Type of Land Used (miles) 

Railroad Right·of·Way. . . . ... . . 
Existing Freeway Right-of-Way . . · ... 
Cleared Freeway Right-of-Way. · ..... 
Public Street Right-of·Way .. · ..... 
Vacant Land . . . . . . · . · . 
Newly Acquired Right-of-Way ... ... 

Total 

Structure Dislocation (number) 
Residential Buildings . . · . 
Commercial or Industrial Buildings .. 
Public Buildings . . . . · . · ... 

Other Disruption . . . . . . · . ... 

Travel Time lline-haul travel time 
in minutes to the Milwaukee CBD) · .. · . 

Population Served 
One-Half-Mile Walking Distance .. · . · ... . . 
Three-Mile Driving Distance · .. 

Jobs Served 
One-Half-Mile Walking Distance .. · .. 

Source: SEWRPC. 

located on an elevated structure over W. Becher 
Street for 0.2 mile to S. 1st Street, from where it 
would be located on the surface to S. 4th Street, 
a distance of about 0.2 mile. The line would then 
be located in reserved lanes along S. 4th Street 
between W. Becher Street and W. Madison Street, 
along W. Polcyn Street between W. Madison Street 
and W. Scott Street, along S. 5th Street between 
W. Washington Street and W. Virginia Street, and 
along S. Alexander Lane between W. Virginia and 
W. Florida Streets, providing service in a north-
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Alternative Alignment 

Alignment 1 H Alignment 2H 

$305.5 $310.2 

7.4 7.4 
0.2 --
.. .-
4.3 3.5 
-- --
-- 0.1 

11.9 11.0 

-- 3 
.- 2 _. .-

Location of an aerial structu re over None 
W. Becher Street between S. 1 st Street 
and S. Kinnickinnic Avenue would 
require the use of one existing arterial 
street lane, reducing the number of 
travel lanes to a total of three for 
a distance of about 0.2 mile 

19 17 

69,200 62,700 
349,200 336,500 

75,400 64,400 

bound direction for a distance of about 1.5 miles. 
The southbound facility would be located along 
S. 6th Street between W. Virginia Street and 
W. Elgin Street, along W. Baroga Street between 
W. Elgin Street and W. Madison Street, and along 
S. 5th Street between W. Madison Street and 
W. Becher Street. After the line leaves the one-way 
guideways along S. 5th Street and S. 6th Street at 
W. Florida Street, it would be located in mixed 
traffic over the S. 6th Street viaduct for 0.6 mile 
to W. St. Paul Avenue. The remaining 1.2 miles 



would follow the same alignment between W. St. 
Paul Avenue and N. Lincoln Memorial Drive used 
in Alternative 1LB. 

Alternative 3LB, approximately 11.3 miles in 
length, would follow the same alignment followed 
by Alternative 2LB east of S. Kinnickinnic Avenue 
and south of E. Bay Street to the City of South 
Milwaukee, a distance of about 8.3 miles. The align
ment north of E. Bay Street would be located on 
an elevated structure over S. Kinnickinnic Avenue 
to W. Lapham Street, a distance of about 0.6 mile. 
An elevated alignment was chosen because location 
of fixed guideway alignment in either reserved 
lanes or mixed traffic along this segment would 
limit lane width to less than 12 feet, and, thus, 
truck traffic would be unable to service industries 
along this segment. The alignment would enter the 
median of W. Lapham Street on the surface for 
about 0.1 mile to S. 2nd Street, from where it 
would be located in reserved lanes for about 
1.3 miles to W. St. Paul Avenue. It would remain 
in a reserved lane along N. Plankinton Avenue 
between W. St. Paul Avenue and W. Wisconsin 
Avenue, a distance of 0.4 mile, providing service 
in a northbound direction only. The southbound 
facility would be located in a reserved lane on 
N. Water Street between W. Wisconsin Avenue and 
E. Pittsburgh, a distance of 0.6 mile, and along 
S. 1st Street between E. Pittsburgh and W. Lapham 
Street, a distance of about 1.1 miles. After the line 
leaves N. Plankinton Street and N. Water Street, it 
would be located in a transit mall along W. Wiscon
sin Avenue to N. Lincoln Memorial Drive, a dis
tance of about 0.6 mile. 

Light Rail Transit/Busway Alignment Evaluation: 
As indicated in Table 74, the capital cost of guide
way construction for Alternative 1LB, the Class A 
light rail/busway alignment, is estimated at $215 
million for a light rail transit system, or an average 
unit cost of $18 million per mile of dual guideway, 
and $178 million for a busway, or about $15 mil
lion per mile of dual guideway. The capital costs 
for guideway construction for the Class B align
ments would be significantly \ lower. Specifically, 
the cost of constructing a dual guideway for light 
rail transit along Alignment 2LB is estimated at 
$139 million, or an average cost of about $12 mil
lion per mile. The comparable cost of constructing 
a dual busway is about $97 million, or an average 
cost of $8 million per mile. The capital cost of 
constructing Alternative 3LB is estimated to aver
age $13 million per mile for a light rail transit 
system, or a total cost of about $148 million, 
and about $10 million per mile for a busway, or 

a total cost of about $108 million. A breakdown 
of guideway capital costs by segment of the alter
native light rail transit/busway alignments is shown 
in Table 75. 

Alternative 1LB would utilize a strip of land 
about 11.9 miles in length, including approxi
mately 7.4 miles of active railroad right-of-way and 
3.9 miles of public street right-of-way in the City 
of Milwaukee, along which the facility would be 
located on a surface alignment for about 1.2 miles 
and on an elevated structure for the remaining 
2.7 miles. Of the 1.2 miles of the alignment that 
would be located on the surface within public 
street right-of-way, about 0.9 mile would be 
located in a transit mall and 0.3 mile would be 
located in a reserved lane on N. 6th Street between 
W. St. Paul Avenue and W. Wisconsin Avenue. This 
alignment would also require the acquisition of 
about 0.6 mile of new right-of-way adjacent to the 
6th Street viaduct, land presently used by the 
Chicago, Milwaukee, St. Paul & Pacific (Milwaukee 
Road) railroad. Additionally, location of an ele
vated structure over W. Becher Street between 
S. 1st Street and S. Kinnickinnic Avenue would 
require use of about 0.2 mile of one arterial street 
lane, reducing the total number of travel lanes 
to three. 

Alternative 2LB would utilize about 7.4 miles of 
active railway right-of-way and 6.1 miles of public 
street right-of-way. Of the 6.1 miles of public 
street right-of-way, 0.9 mile would be in a transit 
mall, 0.9 mile would be in a median, 0.6 mile would 
be in mixed traffic, 3.5 miles would be in a reserved 
lane, and 0.2 mile would be on an elevated struc
ture. Location of an alignment on an elevated 
structure over W. Becher Street between S. 1st 
Street and S. Kinnickinnic Avenue would require 
the use of one arterial street lane, leaving a total 
of three lanes for motor vehicle traffic or parking. 
Additionally, location of an alignment in reserved 
lanes along N. 6th Street between W. Wisconsin 
Avenue and W. St. Paul Avenue and along W. Becher 
Street between S. 1st and S. 5th Streets would 
require the use of two arterial street lanes, leaving 
two lanes of travel in each direction for motor 
vehicle traffic or parking. Reserved lanes along 
S. 4th Street and S. 5th Street between W. Becher 
and W. Madison Streets and along W. Polcyn and 
W. Baroga Streets would require the use of one 
arterial street lane, leaving two lanes for motor 
traffic with parking prohibited. 

Alternative 3LB would utilize about 7.4 miles of 
active railway right-of-way and 5.6 miles of public 
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Table 74 

ESTIMATED FIXED GUIDEWAY CONSTRUCTION COSTS FOR LIGHT RAIL 
TRANSIT/BUSWAY FACILITIES IN THE SOUTHEAST CORRIDOR 

Alternative Alignment 

AI ignment 1 LB Alignment 2 LB Alignment 3 LB 

Unit Cost Total Cost Total Cost Total Cost 

Cost Element Light Rail Busway Quantity Light Rail 

Surface Construction 
At-Grade Construction . . $3.2-$4.0 $0.8-$2.3 5.2 miles $ 17.5 
Fill Construction ........ $16.5 $14.1 1.1 miles 18.2 
Cut Construction .... 

Total $ -- $-- 6.3 miles $ 35.7 

Grade-Separated Construction 

Aerial Construction . ... $16.2-$20.4 $14.0·$18.0 5.6 miles $109.0 
Subway Construction. . . 

Total $ -- $ -- 5.6 miles $109.0 

Crossings 
Street and Highway 

At-Grade 0 ••••••• , $-- $ -- 18 $ --
Overpasses . . . . . . $ 0.3 $ 0.3 2.1 
Underpasses . ...... , $ 0.3 $ 0.3 4 1.2 
Railroad . .. $ 0.3 $ 0.3 0.3 
Watercourse . ......... . $0.3·$0.7 $0.3-$0.7 0.3 

Subtotal $ -- $ -- $148.6 

Engineering, Design, 
and Administration 15 percent 15 percent $ 22.2 

Contingencies 30 percent 30 percent $ 44.5 

Total Cost $215.3 

NOTE: All costs are estimated in millions of 1979 dollars. 

SQPEB: SEWRJ>C, 

street right-of-way. Of the 5.6 miles of public 
street right-of-way, 0.6 mile would be in a transit 
mall, 1.0 mile would be in a median, 3.4 miles 
would be in a reserved lane, and 6.0 miles would be 
on an elevated structure. Location of an elevated 
structure over S. Kinnickinnic Avenue between 
E. Bay Street and W. Lapham Street would require 
the use of one arterial street lane, leaving a total 
of three lanes for motor vehicle traffic or park
ing. Additionally, location of a transit facility in 
reserved lanes along S. 2nd Street and Plankinton 
Avenue in a northbound direction and along S. 1st 
and N. Water Streets in a southbound direction 
would require the use of one arterial street lane on 
each of these facilities, leaving two lanes for motor 
vehicle traffic or parking in each direction along 
S. 1st Street, S. 2nd Street, N. Water Street, and 
Plankinton Avenue between W. Wisconsin Avenue 
and W. Lapham Street. 
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Busway Quantity Light Rail Busway Quantity Light Rail Busway 

$ 7.4 8.7 miles $ 35.0 $13.2 7.7 miles $ 31.7 $ 12.2 
15.6 1.1 miles 18.2 15.6 1.1 miles 18.2 15.6 

$ 23.0 9.8 miles $ 53.2 $28.8 8.8 miles $ 49.9 $ 27.8 

$ 96.1 2.1 miles $ 41.1 $36.1 2.5 miles $ 49.0 $ 43.1 

$ 96.1 2.1 miles $ 41.1 $36.1 2.5 miles $ 49.0 $ 43.1 

$ -- 60 $ -- $-- 63 $ -- $ --
2.1 5 1.5 1.5 5 1.5 1.5 
1.2 
0.3 
0.3 0.3 0.3 3 1.7 1.7 

$122.7 $ 96.1 $66.7 $102.1 $ 74.1 

$ 18.4 $ 14.4 $10.0 $ 15.3 $ 11.1 

$ 36.8 $ 28.8 $20.0 $ 30.6 $ 22.3 

$177.9 $139.3 $96.7 $148.0 $107.5 

Line-haul travel times between selected segments 
of the three light rail transit/busway alignments are 
summarized in Table 76. Light rail transit under 
Alternative 1LB would provide somewhat faster 
travel times overall between the City of South Mil
waukee and downtown Milwaukee, 29 minutes, 
compared with 35 minutes for Alternative 2LB 
and 31 minutes for Alternative 3LB. Comparable 
busway travel times are 33 minutes for Alterna
tive 1LB, 38 minutes for Alternative 2LB, and 
34 minutes for Alternative 3LB. It should be 
noted that if the station spacing of the light rail 
transit systems and busways of these alternatives 
approached that of heavy rail systems-specifically, 
an average spacing of one mile rather than one-half 
mile in high-density areas and two miles rather 
than one mile in medium-density areas-the travel 
times from the City of South Milwaukee to down
town Milwaukee would approach 25 minutes for 
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Table 75 

ESTIMATED FIXED GUIDEWAY CONSTRUCTION COSTS FOR SELECTED SEGMENTS OF THE 
LIGHT RAIL TRANSIT/BUSWAY ALTERNATIVE ALIGNMENTS IN THE SOUTHEAST CORRIDOR 

Segment 

Milwaukee Central Business District 
(N. LinColn Memorial Drive) 

to W. St. Paul Avenue. 
W. St. Paul Avenue to the 
City of St. Francis 

(E. Crawford Avenue). 

City of St. Francis 
(E. Crawford Avenue) to the 

City of Cudahy (E. Grange Avenue). 

City of Cudahy 
{E. Grange Avenue) to the 
City of South Milwaukee 

(E. Drexel Avenue) . 

Total 

Milwaukee Central Business District 
(N. Lincoln Memorial Drive) 

to the City of South Milwaukee 
(E. Drexel Avenue) 

Source: SEWRPC. 

Distance 
(miles) 

1.3 

5.1 

2.5 

3.0 

11.9 

Alignment 1 LB 

Total Guideway 
Construction Cost 

(mHHons of doffars) 

Light Rail Busway 

$ 6.4 $ 3.8 

128.2 111.0 

40.0 31.9 

40.7 31.2 

$215.3 $177.9 

Average Unit Cost 
(millions of dollars 

permife) 

I1ght Rail BUSW8Y 

$ 4.9 $ 2.9 

27.3 23.6 

15.6 12.8 

13.6 10.4 

$18.2 $15.1 

Distance 
(miles) 

1.3 

5.1 

2.5 

3.0 

11.9 

Alternative Alignment 

Alignment 2LB 

Total Guideway 
Construction Cost 

(miffions of dollars) 

light Rail Busway 

$ 6.4 $ 3.8 

60.9 40.6 

32.2 23.0 

39.7 29.3 

$139.3 $96.7 

Average Unit Cost 
(millions of dollars 

permileJ 

Light Rail Busway 

$ 4.0 $2.4 

15.8 11.5 

12.9 9.2 

13.2 9.8 

$11.7 $ 8.2 

Table 76 

Distance 
(miles) 

1.2 

4.6 

2.5 

3.0 

11.3 

Alignment 3LB 

Total Guideway Average Unit Cost 
Construction Cost (millions of dollars 

{millions of dollard per mile) 

light Rail Busway light Rail Busway 

$ 10.9 $ 4.9 $ 9.1 $ 4.1 

65.2 50.3 14.2 10.9 

32.2 23.0 12.9 9.2 

39.7 29.3 13.2 9.8 

$148.0 $107.5 $13.1 $ 9.5 

AVERAGE LINE-HAUL TRAVEL TIMES BETWEEN SELECTED SEGMENTS OF THE 
LIGHT RAIL TRANSIT/BUSWAY ALTERNATIVE ALIGNMENTS IN THE SOUTHEAST CORRIDOR 

Segment 

Milwaukee Central Business District 
(N. Lincoln Memorial Drive) 
to the City of St. Francis 
(E. Crawford Avenue). 

City of St. Francis 
IE. Crawford Avenue) to the 
City of Cudahy 
(E. Grange Avenue) . 

City of Cudahy 
(E. Grange Avenue) to the 
City of South Milwaukee 
(E. Drexel Avenue) . 

Alignment 1 LB 

Travel Time (minutes-

Average Speedb light rail/busway) 

Alternative Alignment 

Alignment 2LB 

Average Speedb 

Travel Time (minutes
light rail/busway) 

Alignment 3LB 

Average Speed
b 

Travel Time (minutes

light rail/busway) 

Distance Station (miles per hour- Station- Distance Station (miles per hour_ Station- Distance Station (miles per hour- Station-
(miles) Spacing

a 
light rail/busway) to-Station Cumulative (miles) Spacinga light rail/busway) to-Station Cumulative (mfles) SpacingS light rail/busway) to-Station Cumulative 

6.4 

2.5 

3.0 

Typical 
light 

raifl 
busway 

Typical 
heavy 
rail 

Typical 
light 
rail/ 
busway 

Typical 
heavy 
rail 

Typical 
light 
rail/ 
busway 

Typical 
heavy 
rail 

22/19 17/20 

24/24 16/16 

25/25 6/6 

37/33 4/5 

30/26 6/7 

36/36 5/5 

6.4 

23/26 2.5 

20/21 

29/33 3.0 

25/26 

Typical 
light 
rairr 
busway 

Typical 
heavy 
rail 

Typical 
light 
rail/ 
busway 

Typical 
heavy 
rail 

Typical 
light 
raill 
busway 

Typical 
heavy 
rail 

17/16 

20/19 

25/21 

30/30 

26/26 

35/30 

22/24 

19/20 

6/7 28/31 

5/5 24/25 

7/7 35/38 

5/6 29/31 

5.8 

2.5 

3.0 

Typical 
light 

rail/ 
busway 

Typical 
heavy 
rail 

Typical 
light 
rail{ 
busway 

Typical 
heavy 
rail 

Typical 
light 
raill 
busway 

Typical 
heavy 

rail 

19/17 18/20 

22{20 16/17 

25/21 6/7 24/27 

30/30 5/5 21/22 

26/26 717 31/34 

35/30 5/6 26/28 

a Assumes light rail and buswav transit station SPacing of approximately one-quarter mile in the Milwaukee central business district; one-half mile in other high-densitv urban areas unless the guIdeway is fully grade-separated, where one-mile spacing is 
assumed,' and one mile in medium-density urban areas. The wider station spacing represents typicat heavy rail station spacing of approximately one-half mile in the Milwaukee central business district; one mile in other high-density urban areas; and two 
miles in medium-density areas. 

b The average speeds are based upon typical acceleration and deceleration rates; typical maximum operating speeds, which vary based on type, location, and degree of grade separation of right-of-way;assumed typical station spacing; and a typical station 
dwell time of 30 seconds. Preferential treatment has been assumed at a/l at-grade crossings. These tYPical light rail and bUSWBY transit characteristics were established in SEWRPC Technical Report No. 24, State-of-the-Art of Primary Transit System Tech
nology. The result is average speeds of about 11 miles per hour in malls and other reserved guideways on street rights-of-way in the central business district; of from 20 to 30 miles per hour on reserved guideways in all other street rights-of-way;and of 
from 20 to 40 miles per hour on aJJ other private ri!}hn-of-way. The variation in these average speeds is S resu!t of variation in station spacing. 

Source: SEWRPC. 
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Table 77 

HOUSEHOLD POPULATION AND EMPLOYMENT SERVED BY LIGHT RAIL TRANSIT/BUSWAY ALIGNMENTS IN 
THE SOUTHEAST CORRIDOR UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Household Population Served 
Number of Jobs Served 

One-Half-Mile 15-Minute Feeder Three-Mile (one-half-mile 
Alternative Walking Distance Bus Travel Time Driving Distance walking distance) 

1 LB 69,200 260,300 
2LB 69,200 260,300 
3LB 62,700 227,200 

Source: SEWRPC. 

a light rail transit system and 26 minutes for 
a busway under Alternative 1LB, 29 minutes for 
a light rail transit system and 31 minutes for 
a busway under Alternative 2LB, and 26 minutes 
for a light rail transit system and 28 minutes for 
a busway under Alternative 3LB. 

The alignments are comparable in terms of acces
sibility to population and jobs and service to major 
activity centers_ As shown in Table 77, Alterna
tive 3LB would serve the fewest total residents 
within a six-mile band around the alignment, 
336,500, compared with 349,200 for both Alter
natives 1LB and 2LB. Alignments 1LB and 2LB 
would also serve a greater number of residents 
within walking distance, 69,200, compared with 
62,700 for Alternative 3LB. Moreover, Alterna
tives 1LB and 2LB would serve a greater number 
of jobs within walking distance, 75,400, compared 
with 64,400 for Alternative 3LR 

Recommended Light Rail TransitiBusway Align
ment: Table 78 summarizes the results of the pre
liminary assessment of the capital cost, community 
disruption, travel time, and accessibility to both 
jobs and popUlation for each of the light rail 
transit/busway alignments. Alternative 2LB is the 
preferred light rail/busway alignment in the south
east corridor. Alternative 2LB is substantially less 
costly than Alternative 1LB, while providing equal 
access to population and jobs. Alternative 2LB 
does, however, call for a reduction in the amount 
of pavement width available to traffic on about 
3.4 miles of streets, 0.2 mile of which will have, as 
a result, fewer than two lanes available for traffic 
or parking in each direction. Alternative 2LB and 
Alternative 3LB have about the same cost, but 
Alternative 2LB provides over 10 percent greater 
walking access to jobs and population. All three 
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349,200 75,400 
349,200 75,400 
336,500 64,400 

alternatives provide about equal travel times to 
downtown Milwaukee, with Alternative 1LB being 
about 10 percent faster. 

At the request of the study advisory committee, 
a fourth alternative light rail transit/busway align
ment-Alternative 4LB-was considered in the 
southeast corridor. As shown on Map 39, the key 
feature of this alternative is the location of a por
tion of the alignment over the completed segment 
of the Lake Freeway-South, which crosses the 
entrance to the Milwaukee inner harbor on the 
Daniel Roan Memorial Bridge. This segment of 
freeway, unlike other freeway facilities in the 
Milwaukee area, can readily accommodate a fixed 
guideway primary transit facility within its exist
ing roadway for two reasons. First, its physical 
configuration, including the configuration of its 
interchanges, permits development of a primary 
transit facility without substantial reconstruction. 
Second, existing and anticipated future traffic 
volumes on this segment of the freeway--specifi
cally, 17,000 and 25,000 vehicles per average 
weekday in the years 1977 and 2000, respectively
would enable one existing freeway lane to be used 
in each direction without the creation of traffic 
congestion or the significant diversion of auto
mobile or truck traffic from the freeway. 

This fourth alternative light rail/busway alignment 
would be located on the surface in a transit mall 
for about 1.2 miles along K and W. Wisconsin 
Avenue between N.10th Street and N. Marshall 
Street. The alignment would then proceed in 
a southerly direction to W. Michigan Street along 
a strip of land about 0.1 mile in length currently 
owned by the Milwaukee County Park Commis
sion and formerly used as the right-of-way for 
N. Marshall Street. It would then enter the pub-
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Table 78 

SUMMARY OF PRELIMINARY EVALUATION IMPACTS FOR ALTERNATIVE 
LIGHT RAIL TRANSIT/BUSWAY ALIGNMENTS IN THE SOUTHEAST CORRIDOR 

Alternative AI ignment 

Alignment 1 LB Alignment 2LB Alignment 3LB 

Evaluation Criteria Light Rail/Busway Light Rail/Busway Light Rail/Busway 

Capital Cost (gu ideway construction 
cost in millions 01 dollars) $215.3/$177 .9 $139.3/$96.7 $148.0/$107.5 

Community Disruption 
Type 01 Land Used Imiles) 

Railroad and Former 
Interurban Right·ol-Way. 7.4 7.4 7.4 

Existing Freeway Right-aI-Way -- -- --
Cleared Freeway Right-aI-Way. -- -- --
Public Street Right-aI-Way 3.9 6.1

a 5.6b 

Vacant Land -- -- --
Newly Acquired Right-aI-Way 0.6 -- --

Total 11.9 13.5 13.0 

Structure Dislocation (number) 
Residential Buildings. .. -- -- --
Commercial or Industrial Buildings. -- -- --
Public Buildings. .. -- -- --

Other Disruption .. . . Location of an alignment on an elevated structure over W. Becher Location of an elevated structure 
Street between S .. 1 st Street and S. Kinnickinnic Avenue would over S. Kinnickinnic Avenue 
require the use of one arterial street lane, leaving a total of three between E. Bay Street and 
travel lanes. Additionally, location 01 an alignment on N. 6th Street W. Lapham Street would require 
in a reserved lane would require the use of two arterial street lanes the use of one arterial street 
and the prohibition 01 parking, leaving two lanes 01 travel in each lane, leaving two lanes of travel 
direction in each direction, with parking 

prohibited_ Additionally, loca-
Location of an alignment in tion of a transit facility in 

a reserved lane along W. Becher reserved lanes along S. 2nd 
Street between S. 1 st and S. 5th Street and N. Plankinton 
Streets would require the use Avenue in a northbound 
of two arterial street lanes, direction would require the 
leaving two lanes of travel in use of one arterial street lane, 
each direction. Reserved lanes leaving two lanes of travel 
along S. 4th and S. 5th Streets S. 2nd Street in each direction 
between W. Washington and and three lanes along N. Plank-
Virginia Streets and along inton Avenue. Location of 

W. Polcyn and W. Baraga Streets reserved lanes along S. 1 st 
would require the use of one and N. Water Streets in a 
arterial street lane and the southbound direction would 

proh ibition of parking, leaving require the use of one arterial 

two lanes of travel in each street lane, leaving two lanes 
direction of travel in each direction on 

both S. 1 st and N. Water 
Streets. with parking 
prohibited 

Travel Time (Iine~haul travel time 

in minutes to the Milwaukee CBD) 29/33 33/36 31/34 

Population Served 
One-Half-Mile Walking Distance. 69,200 69,200 62,700 
Three-Mile Driving Distance 349,200 349,200 336,500 

Jobs Served 
One-Half-Mile Walking Distance. .. 75,400 75,400 64,400 

--
a Includes two one-way guideways 1.5 miles in length. 

b Includes two one-way guideways 1.7 miles in length. 

Source: SEWRPC. 
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Map ,j~ 

LIGHT RAIL TRANSIT/ BUSWAY ALTERNATIVE ALIGNMENT 4LB IN THE SOUTHEAST CORRIDOR 

LEGEND 

[L[V4T£D ON fiLL 

EL('oMT[O ON "'(AI4L STR\JC1UR£ 

At the request of the study advisory comrnitlee, a fourth alternative light rail transit and busway alignmen t was considered in the southeast corridor. Alternative 4LB would be located on the 
surface in a transit mall along E. and W. Wisconsin Avenue, and would utilize the existing structure of the Daniel Hoan Memorial Bridge and the Lake Freeway (IH 794) over the Milwaukee 
inner harbor and Jones Island area to gain access to the Bayview area of Milwaukee's south side. The alignmen t would then extend to the City 01 South Milwaukee along the Chicago & North 
Western Railway Kenosha Subdivision right-of -way on a combination 01 elevated and surface alignments. After consideration of Alternative 4LB, I t was ret:ommended that Alternative 2LB remain 
the pre ferred alignment for light rai l transit and busways in the southeas t corridor. 

SQurce: SEWRPC_ 



licly owned right-of-way presently dedicated to the 
construction of the Lake Freeway-North Inter
change to E. Menomonee Street, a distance of 
0.4 mile, over an aerial structure. At W. St. Paul 
Avenue, the alignment would enter an elevated 
structure over publicly owned right-of-way pres
ently dedicated to the construction of the Lake 
Freeway-North Interchange to E. Menomonee 
Street, a distance of about 0.3 mile. The line would 
then enter and operate over the existing Lake Free
way on reserved lanes for about 1.8 miles to E. Lin
coln Avenue. Leaving the existing Lake Freeway 
facility at E. Lincoln Avenue, the alignment would 
be located on available right-of-way along an exten
sion of the freeway on a fill for about 0.3 mile to 
E. Russell Avenue, from where it would be located 
within the right-of-way of the C&NW Kenosha 
Subdivision right-of-way. The busway alignment 
would be different for a distance of about 0.2 mile 
between E. Bay Street and S. Carferry Drive. In 
the southbound direction it would operate in 
mixed traffic over the existing freeway exit ramp 
to S. Carferry Drive. The northbound facility 
would operate in mixed traffic along S. Carferry 
Drive between the freeway exit and entrance 
ramps, enter the freeway entrance ramp, and oper
ate in mixed traffic to a point about 0.1 mile north 
of E. Lincoln Avenue, a distance of about 0.3 mile. 
The alignment south of S. Carferry Drive would be 
located along an extension of the Lake Freeway on 
available right-of-way for about 0.3 mile to E. Rus
sell Avenue. The alignment along the remaining 
7.3 miles south of E. Russell Avenue to the City 
of South Milwaukee would be identical to that in 
Alternatives 2LB and 3LB, being located within 
the C&NW Kenosha Subdivision right-of-way. 

The light rail alignment would utilize a strip of 
land approximately 11.2 miles in length, including 
about 7.3 miles of active railroad right-of-way, 
1.8 miles of existing freeway right-of-way, and 
1.2 miles of public street right-of-way on which the 
facility would be located in a transit mall. It would 
also use about 0.9 mile of vacant land, 0.5 mile of 
which is cleared right-of-way for the extension of 
the Lake Freeway, 0.1 mile of which is located 
between W. Wisconsin Avenue and W. Michigan 
Street and owned by the Milwaukee County Park 
Commission, and 0.3 mile of which is located 
between S. Carferry Drive and the C&NW Kenosha 
Subdivision and owned by the City of Milwaukee. 
The busway alignment would utilize a strip of 
land about 11.4 miles in length, including about 
7.3 miles of active railway right-of-way, 1.9 miles 
of existing freeway right-of-way, and 1.3 miles of 
public street right-of-way. Of the 1.3 miles of align-

ment on public street right-of-way, 1.2 miles would 
be located in a transit mall and 0.1 mile would be 
in mixed traffic. The alignment would also use 
about 0.9 mile of vacant land, 0.5 mile of which 
is cleared right-of-way for the extension of the 
Lake Freeway, 0.1 mile of which is located 
between E. Wisconsin Avenue and E. Michigan 
Street and owned by the Milwaukee County Park 
Commission, and 0.3 mile of which is owned by 
the City of Milwaukee. It should be noted that 
the location of a light rail transit/busway align
ment on reserved lanes over the Lake Freeway 
would require the use of two freeway lanes, leaving 
two lanes for motor vehicle traffic and a paved 
shoulder in each direction. 

As shown in Table 79, the capital cost of guide
way construction is estimated at $136 million for 
a light rail transit system, or an average cost of 
$12 million per mile of dual guideway, and about 
$93 million for a busway, or about $8 million per 
mile of dual guideway. Table 80 summarizes the 
capital costs of major segments of the alignment. 

A total of 59,000 residents and 53,200 jobs would 
be located within walking distance of the align
ment; 229,300 residents would be located within 
a two-mile feeder bus service range; and 323,800 
residents would be located ~ithin a three-mile 
automobile driving range. 

The estimated line-haul travel times for Alterna
tive 4LB between the City of South Milwaukee 
and downtown Milwaukee are summarized in 
Table 81. Light rail transit would take a total of 
29 minutes to traverse the alignment at an average 
speed of 23 mph, and bus transit would take about 
32 minutes at an average speed of 20 mph. 

Table 82 summarizes the results of the preliminary 
assessment of the capital cost, disruption, travel 
time, and accessibility to both jobs and population 
for each of the light rail transit/busway alternatives. 
Alternative 4LB would cost about $3 to $12 mil
lion less than would the Class B light rail and 
busway alignment alternatives in the corridor. Its 
overall travel times between downtown Milwaukee 
and the City of South Milwaukee would be about 
two to six minutes shorter than those for the other 
Class Blight rail/busway alignment alternatives. 
Additionally, it would entail no use of lanes on 
standard arterial streets, utilizing two available 
lanes of the Lake Freeway. The disadvantage of 
Alternative 4LB is that it would not serve the near 
south side of the City of Milwaukee as well as 
would Alternatives 2LB and 3LB. Specifically, it 
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Table 79 

ESTIMATED FIXED GUIDEWAY CONSTRUCTION COSTS FOR LIGHT RAIL 
TRANSIT/BUSWAY ALTERNATIVE ALIGNMENT 4LB IN THE SOUTHEAST CORRIDOR 

Unit Cost 

Cost Element Light Rail Busway 

Surface Construction 
At-Grade Construction .. · . . . $ 3.1-$ 5.7 $ 0.6-$ 3.2 
Fill Construction · .. · .. $16.5-$17.0 $14.2-$15.0 
Cut Construction -- --... 

Total $ -- $ --

Grade-Separated Construction 
Aerial Construction ... .. $16.2-$20.4 $14.0-$18.0 
Subway Construction. -- --.... 

Total $ -- $ --

Crossings 
Street and Highway 

At-Grade · . $ -- $ --
Overpasses . . · . $ 0.3 $ 0.3 
Underpasses. · . · . $ 0.3 $ 0.3 
Railroad. . . .. . . $ 0.3 $ 0.3 
Watercourse. · . $ 0.3 $ 0.3 

Subtotal $ -- $ --

Engineering, Design, 

and Administration 15 percent 15 percent 

Contingencies 30 percent 30 percent 

Total Cost -- --

NOTE: All costs are estimated in miflions of 1979 dollars. 

Source: SEWRPC. 

would serve about 15 percent fewer residents and 
about 30 percent fewer jobs within walking dis
tance of the alignment than would Alternative 
2LB. Thus, it is recommended that Alternative 
2LB remain the preferred alignment in the south
east corridor since it would provide greater access 
to population and jobs within walking distance 
than would Alternative 4LB, while requiring a simi
lar cost. 

Fixed Guideway Alignments in the 
East-West Crosstown Corridor 
Available rights-of-way determined to have good 
potential for the location of primary transit fixed 
guideways in the east-west crosstown corridor are 
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Alternative Alignment 4LB 

Light Rail Busway 

Quantity Total Cost Quantity Total Cost 

7.8 miles $ 28.9 8.1 miles $ 9.3 
1.2 miles 19.9 1.1 miles 15.9 

-- -- -- --

8.9 miles $ 48.8 9.2 miles $24.9 

2.2 miles $ 42.8 2.2 miles $37.5 

-- -- -- --
2.2 miles $ 42.8 2.2 miles $37.5 

21 $ -- 23 $ --

6 1.8 5 1.5 

-- 0.0 -- 0.0 

-- 0.0 -- 0.0 
1 0.3 1 0.3 

-- $ 93.7 -- $64.2 

-- $ 14.0 -- $ 9.6 

-- $ 28.0 -- $19.2 

-- $135.7 -- $93.0 

identified on Map 40. Also shown on Map 40 are 
the generalized existing land use pattern in the 
corridor and the location of major activity centers. 
Unlike the first five corridors for which fixed guide
way alignments have been identified, the east-west 
crosstown corridor does not serve the Milwaukee 
central business district. Instead, this corridor 
serves travel demands that extend across the Mil
waukee area along a two-mile-wide band located 
approximately three miles north of the central 
business district. In general, the east-west cross
town corridor extends in a westerly direction from 
the University of Wisconsin-Milwaukee campus and 
the Village of Shorewood in eastern Milwaukee 
County to the City of Wauwatosa in western Mil-



Table 80 

ESTIMATED FIXED GUIDEWAY CONSTRUCTION COSTS FOR SELECTED SEGMENTS OF 
LIGHT RAIL TRANSIT/BUSWAY ALTERNATIVE ALIGNMENT 4LB IN THE SOUTHEAST CORRIDOR 

Alternative Alignment 4LB 

Total Guideway Average Unit Cost 

Distance Construction Cost (millions of dollars 

(miles) (millions of dollars) per mile) 

Segment Light Rail Busway Light Rail Busway Light Rail Busway 

Milwaukee Central Business District 
(N. 10th Street and W. Wisconsin 
Avenue) to W. St. Paul Avenue ... 1.4 1.4 $ 11.0 $ 6.4 $ 7.8 $4.6 

W. St. Paul Avenue to the 
City of St. Francis 
(E. Crawford Avenue!' .. . . ..... 4.3 4.5 52.8 34.3 12.2 7.8 

City of St. Francis 
(E. Crawford Avenue) to the 

City of Cudahy (E. Grange Avenue!' . 2.5 2.5 32.2 23.0 12.9 9.2 
City of Cudahy (E. Grange Avenue) 

to the City of South Milwaukee 
(E. Drexel Avenue) ......... . . 3.0 3.0 39.7 29.3 13.2 9.8 

Total 

Milwaukee Central Business District 

(N. 10th Street and W. Wisconsin 
Avenue) to the City of South 

Milwaukee (E. Drexel Avenue) .. .. 11.2 11.4 $135.7 $93.0 $12.1 $8.2 

Source: SEWRPC. 

Table 81 

AVERAGE LINE-HAUL TRAVEL TIMES BETWEEN SELECTED SEGMENTS OF LIGHT 
RAIL TRANSIT/BUSWAY ALTERNATIVE ALIGNMENT 4LB IN THE SOUTHEAST CORRIDOR 

Alternative Alignment 4LB 

Travel Time (minutes-

Distance 
Average Speed 

light rail/busway) 
(miles) 

(miles per hour- Station-
Segment Light Rail/Busway light rail/busway) to-Station Cumulative 

Milwaukee Central Business District 

(N. 10th Street and W. Wisconsin Avenue) to the 

City of St. Francis (E. Crawford Avenue) ... · . 5.7/5.9 21/20 16/18 --
City of St. Francis (E. Crawford Avenue) to the 

City of Cudahy (E. Grange Avenue!' ..... · . 2.5/2.5 25/21 6/7 22/25 
City of Cudahy (E. Grange Avenue) to the 

City of South Milwaukee (E. Drexel Avenue) . . · . 3.0/3.0 26/26 7/7 29/32 

Source: SEWRPC. 
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Table 82 

SUMMARY OF PRELIMINARY EVALUATION IMPACTS FOR ALTERNATIVE 
LIGHT RAIL TRANSIT/BUSWAY ALIGNMENTS IN THE SOUTHEAST CORRIDOR 

Evaluation Criteria 

Capital Cost (guideway construction cost 
in millions of dollars! . 

Community DisruPtion 

Type of Land Used {miles! 

Railroad and Former Interurban Right-of-Way ... 
Existing Freeway Right-of·Way 
Cleared Freeway Right-of-Way. 
Public Street Right-of.Way . 
Public Land. 

Newly Acquired Right-of-Way. 

Total 

Structure Dislocation 
Residential Building'S 
Commercial or Industrial Buildings . 
Public Buildings. 

Other Disruption . 

Travel Time (line-haul travel time 
in minutes to the Milwaukee CBDI . 

Population Served 
One-Half-Mile Walking Distance. 
Three--Mile Driving Distance. 

Jobs Served 
One-Half-Mile Walking Distance ..... . 

a Includes two one-way guideways 1.5 miles in length. 

b Includes two one-way guideways 1.1 miles in length. 

Source: SEWRPC. 

Alignment llB Alignment 2lB 

light Rail/Busway Light Rail/Busway 

$215.3/$177 .9 $139.3/$96.7 

7.4 7.4 

3.9 6.,a 

0.6 

11.9 13.5 

Location of an alignment on an elevated structure over W. Becher 
Street between S. 1 st Street and S. Kinnickinnic Avenue would 
require the use of one arterial street lane, leaving a total of three 
travel lanes. Additionally, location of an alignment on N. 6th Street 
in a reserved lane would require the use of two arterial street lanes 
and the prohibition of parking, leaving two lanes of travel in 
direction 

29/33 

69,200 
349,200 

75.400 

Location of an alignment in a reserved 
lane along W. Becher Street between 
S. 1 st and S. 5th Streets would require 
the use of two arterial street lanes, 
leaving two lanes of travel in each 
direction. Reserved lanes along S. 4th 
and S. 5th Streets between W. Wash
ington and Virginia Streets and along 
W. Polcyn and W. Baraga Streets would 
require the use of one arterial street 
lane and the prohibition of parking, 
leaving two lanes of travel in each 
direction 

33/36 

69,200 
349,200 

75,400 

Alternative Alignment 

Alignment 3LB 

Light Rail/Busway 

$148.0/$107.5 

7.4 

5.G
b 

13.0 

Location of an elevated structure over 
S. Kinnickinnic Avenue between E. Bay 
Street and W. Lapham Street would 
require the use of one arterial street 
lane, leaving two lanes of travel in each 
direction, with parking prohibited. 
Additionally, location of a transit 
facility in reserved lanes along S. 2nd 
Street and N. Plankinton Avenue in 
a northbound dIrection would require 
the use of one arterial street lane, 
leaving two lanes of travel along 
S. 2nd Street in each direction and 
three lanes along N. Plankton Avenue. 
Location of reserved lanes along S. 1 st 
and W. Water Streets in a southbound 
direction would require the use of one 
arterial street lane, leaving two lanes of 
travel in each direction on both S. 1st 
and N. Water Streets, with parking 
prohibited 

31/34 

62,700 
336,500 

64,400 

Alignment 4lB 

Light Rail/Busway 

$135.7/$9.3 

7.317.3 
1.8/1.9 
0.6/0.5 
1.2/1.3 
0.4/0.4 

11.2/11.4 

Location of an alignment in reserved 
lanes along the Lake Freewav facility 
would require the use of two freeway 
lanes for about 1.8 miles, leaving two 
lanes of travel and a breakdown lane 
in each direction 

29/32 

59,000 
323.800 

53,200 

waukee County. Two alternative heavy rail rapid 
transit alignments and four light rail transitfbusway 
alignments, two which are Class A alignments and 
two which are Class B alignments, were identified 
in the corridor, as shown on Maps 41 and 42. 

cipally on public arterial street rights-of-way within 
the Village of Shorewood, the City of Milwaukee, 
and the City of Wauwatosa. One alignment, Alter
native 1H, about 11.1 miles in length, would begin 
at the intersection of N. Maryland Avenue and 
E. Kenwood Boulevard and extend in a northerly 
direction 0.9 mile in a subway beneath N. Mary
land Avenue. It would then curve in a westerly 
direction on newly acquired right-of-way onto 
E. Capitol Drive, remaining in a subway beneath 
E. and W. Capitol Drive to N. Estabrook Parkway, 
a distance of about O.B mile. Upon leaving the 
subway at N. Estabrook Parkway, the guideway 
would be located on an elevated structure cen-

Heavy Rail Rapid Transit Alignments: Both alter
native heavy rail rapid transit alignments terminate 
at the University of Wisconsin-Milwaukee campus 
at the eastern end of the corridor, and at the May
fair Mall Shopping Center-located near the inter
section of N. Mayfair Road and W. North Avenue 
in the City of Wauwatosa"4lt the western end of 
the corridor. The two alignments are located prin-
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Map 40 

EXISTING AVAILABLE RIGHTS-OF -WAY IN THE EAST-WEST CROSSTOWN CORRIDOR 
WITH GOOD POTENTIAL FOR FIXED GUIDEWAY PRIMARY TRANSIT DEVELOPMENT 

LEGEND 

RAILWAY RIGHTS·QF-WAY 

-- ACTIVE AND .ABAN DONED RAIL ROAD 

--- '"CAMEl!: INTEAu",aAN 

-- 4RTE"~L WITH SUFJ" ICIE NT ME DIAN WI DTH 

t 
r " ~ 'c ' C~~ 

' .. ,.u 

The east-west crosstown corridor is located along an axis between the Village of Shorewood on Lake Michigan and the City of Wauwatosa on 
the Waukesha County line. T his corridor contains many arterial street segments with good potential for fixed guideway development west of 
the N. 33rd Street railway corridor. East of this railway corridor there are only a few such rights-of-way, Within th is corr idor there are virtually 
nO active or abandoned railway rights-of-way that are aligned in the same general direction as the corridor. 

Source: SEWRPC. 

tered in the median of E. and W. Capito l Drive to 
W. Grantosa Drive, a distance of about 7.3 miles_ 
In the segment, between N. Maryland Avenue 
and W. Grantosa Drive the fixed guideway would 
pass underneath the Chicago & North Western 
Capitol Drive spur t rack in the subway, and over 
the Milwaukee Road Chestnut Street line and Fifth 
Subdivision railroad main line, as well as the North
South Freeway (IH 43), on an elevated structure. 
At W. Grantosa Drive, the elevated alignment would 
enter Grantosa Parkway and continue to N. May
fair Road (STH 100), a distance of about 0.4 mile_ 
The alignment would then continue on an aerial 
structure over N _ Mayfair Road in a southerly direc
tion to W. Center Street, a distance of l.3 miles. 
Upon leaving Mayfair Road at W. Center Street, 
the alignment would turn to the east and parallel 
N. Mayfair Road over a portion of the Mayfair Mall 
Shopping Center parking lot. The western terminal 
of this alignment would be located over the park-

ing lot southwest of the shopping center mall com
plex and northeast of the intersection of N. Mayfair 
Road and W. North Avenue_ 

Alternative 2H, about 10 .0 miles in length, would 
follow the same alignment followed by Alterna
tive lH east of N. 35th Street for about 4.7 miles. 
West of N. 35th Street the alignment would be 
located on elevated structure over W. Roosevelt 
Drive from N. 35th Street to N. 60th and W _ Bur
leigh Streets, a distance of about l.9 miles. At 
N. 60th Street, the aerial alignment would utilize 
the right-of-way of W. Burleigh Street as far west 
as N_ Colon ial Drive, a d istance of about 2.3 miles_ 
The elevated guideway would then leave W. Bur
leigh Street and proceed in a southwesterly direc
tion for 1.2 miles to the Mayfair Mall Shopping 
Center park ing lot_ The right-of-way for this seg
ment would be located on a combination of public 
and private lands-specifically , on property of 
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Mount Mary College, over the Menomonee River 
Parkway, on the Blue Mound Golf and Country 
Club property, and on the Mayfair Shopping Center 
parking lot. The western terminal of this align
ment would be located over the parking lot south
east of the shopping center mall complex, but 
north of the intersection of N. 104th Street and 
W. North Avenue. 

Heavy Rail Rapid Transit Alignment Evaluation: 
As shown in Table 83, the capital cost of dual 
guideway construction for heavy rail rapid transit 
along Alternative Alignment 1H is estimated to 
total $364 million in 1979 dollars, or about 
$33 million per mile. The cost of constructing 
a dual guideway along Alignment 2H is estimated 
to total $334 million, or an average cost of $33 mil
lion per mile. A breakdown of guideway capital 
costs by segment of the heavy rail rapid transit 
alignments is shown in Table 84. 

Alternative 1H would utilize a strip of land about 
11.1 miles in length, including 10.1 miles of public 
street right-of-way on which the transit facility 
would be located in a subway for about 1.5 miles, 
and on an elevated structure for the remaining 
8.6 miles. It would also use about 0.4 mile of 
publicly owned parkland adjacent to W. Grantosa 
Drive in the City of Wauwatosa, and about 0.6 mile 
of newly acquired right-of-way. The new right-of
way would be located between N. Oakland Avenue 
and E. Beverly Road and would require the taking 
of approximately 11 dwelling units and three com
mercial or industrial structures in order to provide 
adequate alignment for a high-speed heavy rail 
rapid transit system. In addition, new right-of-way 
would be required for a distance of about 0.4 mile 
where the alignment crosses the parking lot of the 
Mayfair Mall Shopping Center. 

Alternative 2H would utilize a strip of land about 
10.1 miles in length, including 8.7 miles of public 
street right-of-way on which the facility would be 
located in a subway for about 1.5 miles, and on 
an elevated structure for about 7.2 miles. It would 
also use about 0.6 mile of publicly owned parkland 
located adjacent to the Menomonee River Park
way between W. Tower View Road and W. Center 
Street. Additionally, it would require the use 
of about 0.8 mile of new right-of-way. Of this 
0.8 mile, 0.2 mile would consist of residential, 
commercial, and industrial land located between 
N. Oakland Avenue and E. Beverly Road, 0.3 mile 
would consist of open lands owned by the Blue 
Mound Golf and Country Club, 0.2 mile would be 
located on the eastern portion of the Mayfair Mall 
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Shopping Center parking lot, and 0.1 mile would 
consist of open lands owned by Mount Mary Col
lege. This alternative would require the taking of 
the same 11 residential structures and three com
mercial or industrial structures that would have to 
be taken under Alternative 1H. 

Line-haul travel times between selected segments 
of the two heavy rail rapid transit alignments are 
summarized in Table 85. Alternative 2H would 
require more travel time for trips between N. 35th 
Street and the Mayfair Mall Shopping Center. The 
estimated line-haul travel times from the University 
of Wisconsin-Milwaukee campus, the eastern ter
minus of the alignment, to the Mayfair Mall Shop
ping Center, at the western terminus, vary by about 
two minutes, 17 minutes for Alternative 1H and 
15 minutes for Alternative 2H. 

The two alternative alignments are comparable 
in terms of accessibility to residents and jobs and 
service to major activity centers. As shown in 
Table 86, Alternative 2H would serve a greater 
number of residents within a six-mile band around 
the alignment, approximately 455,800, compared 
with 433,900 for Alternative 1H. Alternative 2H 
would serve only slightly more residents within 
walking distance, 80,100, compared with 78,800 
for Alternative 1H. However, Alternative 1H would 
serve a greater number of jobs within walking dis
tance, 66,000, compared with 57,600 for Alterna
tive 2H. 

Recommended Heavy Rail Rapid Transit Align
ment: Table 87 summarizes the results of the pre
liminary assessment of the capital cost, community 
disruption, travel time, and accessibility to both 
jobs and population for each of the heavy rail rapid 
transit alignments. Alternative 1H is the preferred 
heavy rail rapid transit alignment in the east-west 
corridor. It would provide about 15 percent greater 
access to jobs. Its travel times and access to popu
lation are similar to those of Alternative 2H, and 
its guideway construction cost is only about 8 per
cent greater. 

Light Rail Transit/Busway Alignments: Four light 
rail transit/busway alignments were identified in 
this corridor, two of which are Class A alignments 
and two of which are a Class B alignments. All four 
alignments are similar to the alignments selected 
for the heavy rail rapid transit mode within the 
east-west crosstown corridor. The alignments would 
utilize a combination of active railway and public 
street rights-of-way. One alignment, Alternative 
1LB, is very similar to heavy rail rapid transit 
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HEAVY RAIL RAPID TRANSIT ALTERNATIVE ALIGNMENTS IN THE EAST-WEST CROSSTOWN CORRIDOR 
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T wo alternative fixed guideway alignments suitable for the provision of heavy rail rapid transit service were identified within the east-west crosstown corridor . The two alternatives would utilize 
a common alignment between the University of Wisconsin-Milwaukee campus and the intersection of N. 35th Street and W. Capitol Orive. Th is common segment would be located on an elevated 
structure except on that portion of the line east of the Milwaukee River, which would be located in a subway, West of N. 35th Stree t, Alternative lH, the preferred alignment, would be located 
above W. Capitol Drive and N. Mayfair Road, terminating on the west side of th e Mayfair Mall Shopping Center. Alt erna tive 2H would be located above W. Roosevelt Drive and W. Burleigh St ree t, 
terminating on the east side of the Mayfa ir Mal l Shopping Center. These two segments would be located entirely on eleva ted structures, providing a completely grade·separated, exclus ive gu ide way . 

-0 Source: SEWRPC. 
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LIGHT RAIL TRANSIT/ BUSWAY ALTERNATIVE ALIGNMENTS IN THE EAST·WEST CROSSTOWN CORRIDOR 
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Four alternative fixed guideway alignments suitable for the provision of light rail transit and busway service were identified within the east-west crosstown corridor . All lour alignments would gain 
access to the UniversitY of Wisconsin-Milwaukee campus through use of the Chicago & North Wes tern Railwav CapilOl Drive spur track and a one-way loop ex tend ing over city streets between the 
Capitol Drive spur track right-af-way and N . Downer Avenue. Alternatives 1 LB and 2LB would provide a completely grade-separated, exclusive gUideway through use of an elevated structure over 
W, Capitol Drive and N, Mayfair Road, and W. Roosevelt Drive and W. Burleigh Street. respectively. Alternatives 3LB and 4LB would be located almost entirely on the su rface . Alternative 3LB, 
the preferred alignment, would be located in the median area of W. Capitol Drive and N . Mayfair Road, while Alternative 4LB would be located in the median area of W. Roosevelt Drive and 
W. Burleigh Street. 

Source: SEWRPC. 



Table 83 

ESTIMATED FIXED GUIDEWAY CONSTRUCTION COSTS FOR HEAVY RAIL 
RAPID TRANSIT ALIGNMENTS IN THE EAST-WEST CROSSTOWN CORRIDOR 

Alternative Alignment 

Alignment 1 H Alignment 2H 

Cost Element Unit Cost Quantity Total Cost Quantity Total Cost 

Surface Construction 
At-Grade Construction $ -- - - $ - - - - $ --
Fill Construction. -- -- -- -- --
Cut Construction. -- -- -- -- - -

Total $ -- -- $ - - - - $ --

Grade-Separated Construction 
Aerial Construction $19.8 9.4 miles $186.6 8.4 miles $166.1 
Subway Construction . 37.9 1.7 miles 64.4 1.7 miles 64.4 

Total $ -- 11.1 miles $251.0 10.0 miles $230.5 

Crossings 
Street and Highway 

At-Grade. $ -- -- $ -- -- $ --
Overpasses. -- -- -- -- --
Underpasses . -- -- - - - - --
Railroad .. - - -- - - -- --
Watercourse. -- - - -- -- --

Subtotal $ -- -- $251.0 -- $230.5 

Engineering. Design. 
and Administration 15 percent -- $ 37.6 -- $ 34.6 

Contingencies 30 percent -- $ 75.3 -- $ 69.2 

Total Cost -- -- $363.9 -- $334.3 

NOTE: All costs are estimated in millions of 1979 dollars. 

Source: SEWRPC. 

Table 84 

ESTIMATED FIXED GUIDEWAY CONSTRUCTION COSTS FOR SELECTED SEGMENTS OF THE 
HEAVY RAIL RAPID TRANSIT ALTERNATIVE ALIGNMENTS IN THE EAST-WEST CROSSTOWN CORRIDOR 

Alternative Alignment 

Alignment 1H Alignment 2H 

Total Guideway Average Unit Cost Total Guidewav Average Unit Cost 
Distance Construction Cost {millions of dollars Distance Construction Cost (millions of dollars 

Segment (miles) (millions of dollars) per mile) (mifesl (millions of doUars) per mile) 

University of Wisconsin-Milwaukee 
(E. Kenwood Boulevard) 
N. Estabrook Parkway ... 1.7 $ 93.4 $54.9 1.7 $ 93.4 $54.9 

N. Estabrook Parkway to 
N. 35th Street. 3.0 87.0 29.0 3.0 87.0 29.0 

N. 35th Street to 
N. 92nd Street ... 3.6 105.1 29.2 3.9 112.8 28.9 

N. 92nd Street to W. North Avenue 
(Mayfair Mall Shopping Center) . 2.8 78.4 28.0 1.5 41.1 27.4 

Total 
E. Kenwood Boulevard to 

W. North Avenue. 11.1 $363.9 $32.8 10.1 $334.3 $33.1 

Source: SEWRPC. 
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Table 85 

AVERAGE LINE-HAUL TRAVEL TIMES BETWEEN SELECTED SEGMENTS OF THE HEAVY RAIL 
RAPID TRANSIT ALTERNATIVE ALIGNMENTS IN THE EAST-WEST CROSSTOWN CORRIDOR 

Alternative Alignment 

Alignment 1 H Alignment 2H 

Travel Time (minutesl Travel Time (minutesl 

Distance Average Speed Station- Distance Average Speed Station-

Segment (milesl (miles per houri to-Station Cumulative (milesl (miles per houri to-5tation Cumulative 

University of Wisconsin-Milwaukee to 
N_ 35th Street and W. Capitol Drive .. 4.7 38 7 -- 4.7 38 7 --

N. 35th Street to the 
Mayfair Mall Shopping Center 
(STH 100 and North Avenuel ..... 6.4 38 10 17 5.4 38 8 15 

Source: SEWRPC. 

Table 86 

HOUSEHOLD POPULATION AND EMPLOYMENT SERVED BY HEAVY RAIL 
RAPID TRANSIT ALIGNMENTS IN THE EAST-WEST CROSSTOWN CORRIDOR 

UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Household Population Served 
Number of Jobs Served 

One-Half-Mile 15-Minute Feeder Three-Mile (one-half-mile 
Alternative Walking Distance Bus Travel Time Driving Distance walking distance) 

1H 78,800 327,000 
2H 80,100 314,900 

Source: SEWRPC_ 

Alternative 1H. It has the same horizontal and 
vertical configuration along approximately 9.7 miles 
of its length between E. Pinedale Court and the 
Mayfair Mall Shopping Center in the City of Wau
watosa. It differs south of E. Pinedale Court, where 
the light rail alignment would be located on the 
surface within the Chicago & North Western Capitol 
Drive spur track right-of-way for about 0.8 mile to 
E. Kenwood Boulevard. In order to provide direct 
access to the University of Wisconsin-Milwaukee 
campus, the guideway would be located in the con
figuration of a one-way loop-necessary because of 
narrow street widths in the vicinity of the campus
and would operate in a clockwise direction along 
E. Hartford Avenue, N. Downer Avenue, and E.Ken
wood Boulevard. The guideway would operate 
in mixed traffic on both E. Hartford Avenue and 
E. Kenwood Boulevard between N. Cambridge and 
N. Oakland Avenues; in a transit mall with layover 
areas on both E. Hartford Avenue and E. Kenwood 
Boulevard between N. Oakland and N. Downer 
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433,900 66,000 
455,800 57,600 

Avenues; and in a reserved lane on N. Downer 
Avenue between E. Hartford Avenue and E. Ken
wood Boulevard. The loop guideway would total 
1.6 miles in length. 

Alternative 2LB follows the same alignment fol
lowed by Alternative 1LB for 5.7 miles between 
the UWM campus and W. Capitol Drive and N. 35th 
Street. West of N. 35th Street, the alignment would 
be located on an elevated structure over W. Roose
velt Drive from N. 35th Street to N. 60th and 
W. Burleigh Streets, a distance of about 1.9 miles. 
At N. 60th Street the alignment would be ele
vated over the median of W. Burleigh Street to 
N. Colonial Drive, a distance of about 2.3 miles. 
Upon leaving W. Burleigh Street, the alignment 
would remain on an elevated structure over newly 
acquired right-of-way for 0.6 mile and over park
land for a distance of 0.6 mile, terminating at the 
Mayfair Mall Shopping Center parking lot. The 
total length of Alignment 2LB is about 11.1 miles. 



Table 87 

SUMMARY OF PRELIMINARY EVALUATION IMPACTS FOR ALTERNATIVE HEAVY 
RAIL RAPID TRANSIT ALIGNMENTS IN THE EAST-WEST CROSSTOWN CORRIDOR 

Evaluation Criteria 

Capital Cost (guideway construction cost 
in millions of dollars) . 

Community Disruption 
Type of Land Used (miles) 

Railroad and Former Interurban Right-of-Way. 
Existing Freeway Right-of-Way 
Cleared Freeway Right-of-Way. 
Public Street Right-of-Way 
Public Land. 
Newly Acquired Right-of-Way 

Total 

Structure Dislocation (number) 
Residential Buildings 
Commercial or Industrial Buildings 
Public Buildings 

Other Disruption 

Travel Time (minutes) 

Population Served 
One-Half-Mile Walking Distance. 
Three-Mile Driving Distance 

Jobs Served 
One-Half-Mile Walking Distance. 

Source: SEWRPC. 

Alternative 3LB, 12.1 miles in length, would follow 
the same horizontal and vertical alignment fol
lowed by Alternative 1LB south of E. Pinedale 
Court to the UWM campus, a distance of about 
2.6 miles. The remaining 9.5 miles of the align
ment-between E. Pinedale Court and the Mayfair 
Mall Shopping Center-would follow almost the 
same horizontal configuration followed by Alterna
tive 1LB, but would differ with respect to vertical 
configuration. North of E. Pinedale Court the align
ment would be located on the surface within the 
right-of-way of the Capitol Drive spur track for 
about 0.1 mile to E. Capitol Drive. It would then 
be located in reserved lanes along E. and W. Capitol 
Drive to N. Green Bay Road, a distance of about 
1.4 miles. The remaining 8.0 miles of the alignment 
west of N. Green Bay Road would be located prin
cipally in the median of W. Capitol Drive and 
N. Mayfair Road except between W. Hopkins 

Alternative AI ignment 

Alignment 1 H Alignment 2H 

$363.9 $334.3 

-- --
-- --
-- --

10.1 8.5 

0.4 0.6 

0.6 0.8 

11.1 10.1 

11 11 

3 3 
-- --

-- --

17 15 

78,800 80,100 

433,900 455,800 

66,000 57,600 

Street and N. 35th Street, where it would be 
located in reserved lanes for about 0.2 mile; 
and south of W. Center Street, where, for about 
0.4 mile, it would be located on the surface within 
the limits of the Mayfair Mall Shopping Center 
parking lot. In the vicinity of W. Capitol Drive and 
N. Mayfair Road, Alternative 3LB would turn from 
W. Capitol Drive directly south onto N. Mayfair 
Road without utilizing W. Grantosa Parkway, as 
would Alternative 1LB. 

Alternative 4LB, about 11.1 miles in length, would 
follow the same alignment followed by Alterna
tive 3LB east of N. 35th Street to the UWM 
campus, a distance of about 5.7 miles. West of 
N. 35th Street, Alternative 4LB would follow the 
same general alignment followed by Alternative 
2LB, but would be located on the surface within 
public street rights-of-way. Specifically, it would 
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Table 88 

ESTIMATED FIXED GUIDEWAY CONSTRUCTION COSTS FOR LIGHT RAIL 
TRANSIT/BUSWAY FACILITIES IN THE EAST-WEST CROSSTOWN CORRIDOR 

Alignment 1 LB 

Unit Cost Total Cost 

Cost Elempnt Light Rail Busway Quantity Light Rail Busway 

Surface Construction 

At-Grade Construction $3.6-$3.9 $1.6-$1.8 2.2 miles $ 81 S 39 
Fill Construction $16.0 $137 03 mile 4.8 41 
Cut Construction $22.4 $19.2 

Total 2.5 miles S 12.9 S 8.0 

Grade-Separated Construction 
Aerial Construction $19.8 $17.5 9.6 miles $190.6 $1680 
Subway Construction 

Total S ~ 9.6 miles $1906 $1680 

Closs;ngs 

Street and Highway 
At-Grade $ $ 20 $ ~ ~ 

OVefpa%eS $ $ ~ 

Underpasses. $ S ~ 

Railroad. $ $ ~ 

Watercourse $ 0.3 $ 03 

Subtotal $ $203.5 $176.0 

Engineering, Design, 

and Administration 15 percent 15 percent $ 30.5 $ 26.4 

Contingencies 30 percent 30 percent S 61.0 $ 52.8 

Total Cost $295.0 $2552 

NOTE: All costs are estimated In mJllrons of 1979 dollars. 

Source: SEWRPG. 

be located in the median of W. Roosevelt Drive 
between W. Capitol Drive and W. Burleigh Street, 
a distance of about 1.9 miles; in reserved lanes on 
W. Burleigh Street between N. 60th and N. 92nd 
Streets, a distance of about 2.0 miles; and in the 
median of Burleigh Street from N _ 92nd Street to 
N. Colonia Drive, a distance of about 0.3 mile_ 
West of N. Colonial Drive, the alignment would be 
located on newly acquired right-of-way for a dis
tance of about 0.6 mile and over parkland for 
a distance of about 0.6 mile_ 

Light Rail Transit/Busway Alignment Evaluation: 
As indicated in Table 88, the capital costs of guide
way construction for the Class A light rail transit 
alignments are similar, about $295 million for 
Alternative 1LB and $266 million for Alterna
tive 2LB, or an average cost of about $24 million 
per mile. The comparable cost of constructing 
a Class A dual busway is $255 million for Alterna
tive 1LB and $229 million for Alternative 2LB, or 
an average cost of about $21 million per mile for 
both of these alternatives_ The capital costs of con
structing the Class B alignments are significantly 
lower. Specifically, the dual Class B guideway for 
light rail transit along Alignment 3LB would cost 
about $79 million, or an average cost of $6 million 
per mile. The comparable cost for a dual Class B 
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Quantity 

2.2 miles 
0.3 mile 

2.5 miles 

8.6 miles 

86 milps 

20 

Alternative Alignment 

Alignment 2LB Al1~jnment 3LB Alignment 4LB 

Total Cost Total Cost Total Cost 

Light Rail Busway Quantity Light Rail Busway Quantity Light Rail Busway 

$ 81 $ 39 11.6miles $45.1 $19.9 10.6 miles $40.3 $17.8 
4.8 4.1 03 mile 4.8 4.1 0.3 mile 4.8 41 

0.2 mile 4.5 3.8 0.2 mile 4.5 3.8 

$ 12.9 S 8.0 12.1 miles $54.4 $27.8 11.1 miles $49.6 $25.7 

$170.4 $150.2 $ ~ ~ $ ~ 

$170.4 $150.2 $ ~ ~ $ ~ $ ~ $ ~ 

125 $ . $ ~ 118 $ ~ $ ~ 

0.3 0.3 0.3 0.3 

$183.3 $158.2 $54.7 $28.1 $49.9 $26.0 

$ 27.5 $ 23.7 $ 8.2 $ 4.2 $ 7.5 $ 3.9 

$ 550 $ 47.5 $16.4 $ 8.4 $15.0 $ 7.8 

$265.8 $2294 $79.3 $40.7 $72.4 $37.7 

busway is about $41 million, or an average cost of 
$3 million per mile. The capital cost of construct
ing Alternative 4LB is estimated at $6 million per 
mile for a light rail transit system, or a total of 
$72 million, and about $3 million per mile for 
a busway, or a total of about $38 million_ A break
down of guideway capital costs by segment of the 
alternative light rail/busway alignments is given in 
Table 89. 

Alternative lLB would utilize a strip of land about 
12.1 miles in length, including 0.9 mile of active 
railway right-of-way and 10.4 miles of public street 
right-of-way in the Cities of Milwaukee and Wau
watosa_ Of the 10.4 miles on public street right-of
way, 1.6 miles would be on a surface alignment 
and 8.8 miles would be on an elevated structure. 
Of the 1.6 miles of the alignment that would be 
located on the surface within public street rights-of
way, about 1.0 mile would be located in a transit 
mall, 0.4 mile would operate in mixed traffic, and 
about 0.2 mile would be in a reserved lane on 
N_ Downer Street between E. Kenwood Boulevard 
and E. Hartford Avenue. The line would also 
operate over a strip of parkland for about 0.4 mile 
and over new right-of-way presently used for park
ing at the Mayfair Mall Shopping Center for about 
0.4 mile. 
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Table 89 

ESTIMATED FIXED GUIDEWAY CONSTRUCTION COSTS FOR SELECTED SEGMENTS OF THE LIGHT 
RAIL TRANSIT/BUSWAY ALTERNATIVE ALIGNMENTS IN THE EAST-WEST CROSSTOWN CORRIDOR 

Alternative Alignment 

Alignment 1 LB Alignment 2LB Alignment 3LB Alignment 4lB 

Segment 

University of Wisconsin
Milwaukee (E. Kenwood 
Boulevard) to 
N. Estabrook Parkway. 

N. Estabrook Parkway to 
N. 35th Street . 

N. 35th Street to 
N. 92nd Street .. 

N. 92nd Street to W. North 
Avenue (Mayfair Mall 
Shopping Centerl . 

Total 

Distance 
(miles) 

2.7 

3.0 

3.6 

2.8 

Total Guideway 
Construction Cost 
(millions of dollars) 

Light 
Rail Busway 

$ 18.7 $ 11.6 

92.6 81.8 

102.5 90.5 

81.2 71.3 

Allef'"age Unit Cost 
(millions of dollars 

per mile) 

Light 
Rail Busway 

$ 6.9 $ 4.3 

30.9 27.3 

28.5 25.1 

29.0 25.5 

Total Guideway Average Unit Cost 
Construction Cost (millions of dollars 
(millions of dollars) per mile) 

Distance Light Light 
(miles) Rail Busway Rail Busway 

2.7 $ 18.7 $ 11.6 $ 6.9 $ 4.3 

3.0 92.6 81.8 30.9 27.3 

3.9 112.8 99.5 28.9 25.5 

1.5 41.7 36.5 27.8 24.3 

Total Guideway Average Unit Cost Total Guideway Average Unit Cost 

Construction Cost (millions of dollars Construction Cost {millions of dollars 
(millions of dollars) per mile) (millions of dollars) per mile) 

Distance Light Light Distance Light light 

(miles) Rail Dusway Rail Busway (miles) Rail Busway Rail BuswaV 

2.7 $18.7 $11.6 $6.9 $4.3 2.7 $18.7 $11.6 $6.9 $4.3 

3.0 23.5 13.5 7.8 4.5 3.0 23.5 13.5 7.8 4.5 

3.6 21.2 9.4 5.9 2.6 3.9 21.9 9.7 5.6 2.5 

2.8 15.9 6.2 5.7 2.2 1.5 8.3 2.9 5.5 1.9 

University of Wisconsin
Milwaukee (E. Kenwood 
Boulevard) to W. North 
Avenuel Mayfair Mall 
ShOPPing Center) . 12.1 $295.0 $255.2 $24.4 $21.1 11.1 $265.8 $229.4 $23.9 $20.7 12.1 $78.9 $40.7 $6.5 $3.4 11.1 $72.4 $37.7 $6.5 $3.4 

Source: SEWRPC. 

Alternative 2LB would utilize a strip of land about 
11.1 miles in length, including about 0.9 mile of 
active railway right-of-way, 9.0 miles of public 
street right-of-way, 0.6 mile of parkland, and 
0.6 mile of new right-of-way. Of the 9.0 miles that 
would be on public street right-of-way, 1.6 miles 
would be on a surface alignment and 7.4 miles 
would be on an elevated structure above the street. 
Of the 1.6 miles of the alignment that would be 
located on the surface within public street right-of
way, about 1.0 mile would be located in a transit 
mall, 0.4 mile would operate in mixed traffic, and 
about 0.2 mile would be located in a reserved lane. 
The 0.6-mile strip of parkland that would be used 
is located along the Menomonee River Parkway 
in the City of Wauwatosa. Of the 0.6 mile of new 
right-of-way that would be acquired, 0.3 mile is 
presently owned by the Blue Mound Golf and 
Country Club and 0.3 mile is presently used for 
parking at the Mayfair Mall Shopping Center. 

Alternative 3LB would utilize a strip of land about 
12.1 miles in length, including about 0.9 mile of 
active railway right-of-way, 10.8 miles of public 
street right-of-way, and 0.4 mile of newly acquired 
right-of-way. Along the public street right-of-way, 
the facility would be located in transit malls for 
about 1.0 mile, within arterial street medians for 
about 7.6 miles, and in reserved lanes for about 
1.8 miles. The facility would operate over arterial 
streets in mixed traffic for about 0.4 mile. The 

0.4 mile of new right-of-way that would be 
acquired is presently used for parking at the 
Mayfair Mall Shopping Center. 

Alternative 4LB would utilize a strip of land about 
11.1 miles in length, including 9.0 miles of public 
street right-of-way, about 0.9 mile of active railway 
right-of-way, 0.6 mile of parkland, and 0.6 mile of 
new right-of-way. Of the 9.0 miles of public street 
right-of-way, about 3.8 miles would be located 
within a median, about 1.0 mile would be located 
in transit malls, about 3.8 miles would be located 
in reserved lanes, and about 0.4 mile would operate 
in mixed traffic. The new right-of-way would be 
the same as that required under Alternative 2LB. 

It should be noted that, under all four alternatives, 
location of a one-way light rail transitfbusway align
ment in a reserved lane along N. Downer Street 
for 0.2 mile between E. Kenwood Boulevard and 
E. Hartford Avenue would require the use of one 
arterial street lane, leaving two lanes for motor 
vehicle traffic in each direction assuming parking 
is prohibited. Additionally, location of a transit 
facility in reserved lanes along E. and W. Capitol 
Drive between the C&NW Capitol Drive spur track 
and N. Green Bay Road and between W. Hopkins 
and N. 35th Streets under both Alternative Align
ments 3LB and 4LB, and along W. Burleigh Street 
between N. 60th Street and N. 92nd Street under 
Alternative 4LB only, would require the use of two 
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arterial street lanes and the existing median, leaving 
two lanes for motor vehicle traffic or parking in 
each direction. None of the four alignments would 
require the disruption of any residential, commer
cial, or industrial structures. 

Line-haul travel times between selected segments 
of the four light rail transit/busway alignments are 
summarized in Table 90. The Class A alignments 
would provide about 17 percent faster travel times 
overall between the University of Wisconsin
Milwaukee campus area and the City of Wauwatosa 
at N. Mayfair Road (STH 100) and W. North 
Avenue, 29 and 27 minutes for Alternatives 1LB 
and 2LB, respectively, compared with 35 minutes 
for Alternative 3LB and 33 minutes for Alterna
tive 4LB. Comparable busway travel times are 
31 and 29 minutes for Alternatives 1LB and 2LB, 
respectively, and 39 minutes for Alternative 3LB 
and 37 minutes for Alternative 4LB. It should be 
noted that if the station spacing of the light rail 
transit systems and busways of these alternatives 
approached that of heavy rail systems-specifically, 
an average spacing of one mile rather than one
half mile in high -density areas and two miles rather 
than one mile in medium-density areas-the travel 
times would approximate 28 minutes for a light 
rail transit system and 30 minutes for a busway 
under Alternative 1LB, 26 minutes for a light rail 
transit system and 28 minutes for a busway under 
Alternative 2LB, 31 minutes for a light rail transit 
system and 32 minutes for a busway under Alter
native 3LB, and 28 minutes for a light rail transit 
system and 30 minutes for a busway under Alter
native 4LB. 

The alignments are comparable in terms of acces
sibility to popUlation and jobs and service to major 
activity centers. All four alignments directly serve 
the University campus area and the Mayfair Mall 
Shopping Center. Alternatives 1LB and 3LB would 
also serve the Capitol Court Shopping Center. As 
shown in Table 91, Alternatives 2LB and 4LB 
would serve a greater number of residents within 
a six-mile band centered on the alignment, 463,600, 
compared with 439,400 for Alternatives 1LB and 
3LB. Alternatives 2LB and 4LB would also serve 
a greater number of residents within walking dis
tance, 80,900, compared with 79,600 for Alter
natives 1LB and 3LB. However, Alternatives 1LB 
and 3LB would serve about 15 percent more jobs 
within walking distance, 65,800, compared with 
57,300 for Alternatives 2LB and 4LB. 

Recommended Light Rail Transit/Busway Align
ment: Table 92 summarizes the results of the pre
liminary assessment of the capital cost, disruption, 
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travel time, and accessibility to both jobs and 
population for each of the light rail transit/busway 
alternative alignments in the east-west crosstown 
corridor. Alternative 3LB is the preferred align
ment. Alternatives 3LB and 4LB, the Class B align
ments, have about one-fourth the cost of Alterna
tives lLB and 2LB, although they would entail 
about 20 percent longer travel times. Compared 
with Alternative 4LB, Alternative 3LB is about 
10 percent more' costly but provides over 15 per
cent greater access to jobs. In addition, Alterna
tive 3LB would require that the pavement width 
available to automobile traffic be reduced on 
1.8 miles of streets, compared with 3.8 miles under 
Alternative 4LB. 

Fixed Guideway Alignments in the 
North-South Crosstown Corridor 
Available rights-of-way determined to have good 
potential for the location of primary transit fixed 
guideways in the north-south crosstown corridor 
are identified on Map 43. Also shown on Map 43 
are the generalized existing land use pattern in the 
corridor and the location of major activity centers. 
Unlike five of the seven corridors for which fixed 
guideway alignments have been identified, the 
north-south crosstown corridor does not serve the 
Milwaukee central business district. Instead, this 
corridor serves travel demands across the Mil
waukee area along a two-mile-wide band located 
approximately two miles west of the central busi
ness district. In general, the north-south crosstown 
corridor extends in a southerly direction from the 
intersection of N. 35th Street and W. Silver Spring 
Drive to the S. 35th Street overpass at the Airport 
Freeway (IH 894) in the City of Greenfield. Three 
extensions of this corridor are possible along exist
ing rights-of-way with good potential for use as 
fixed guideway alignments. One such extension 
extends from the north end of the corridor at 
N. 35th Street and W. Silver Spring Drive in a north
westerly direction to the vicinity of the Northridge 
Shopping Center. The other two extend from the 
south end of the corridor. One of these extensions 
extends in a southwesterly direction to the Village 
of Greendale. The other extends in a southeasterly 
direction to the City of Oak Creek. Two alternative 
heavy rail rapid transit alignments and four light 
rail transit/busway alignments, two of which are 
Class A alignments and two of which are Class B 
alignments, were identified in the corridor, as 
shown on Maps 44 and 45. 

Heavy Rail Rapid Transit Alignments: Both alterna
tive heavy rail rapid transit alignments terminate 
on the north at the Northridge Shopping Center-



Table 90 

AVERAGE LINE-HAUL TRAVEL TIMES BETWEEN SELECTED SEGMENTS OF THE LIGHT 
RAIL TRANSIT/BUSWAY ALTERNATIVE ALIGNMENTS IN THE EAST-WEST CROSSTOWN CORRIDOR 

Alternative AI ignment 

Alignment 1 LB Alignment 2LB Alignment 3LB Alignment 4LB 

Avera~ 
Travel Time 

~~:::~ 
Travel Time 

Avera~ 
Travel Time 

Avera:g 
Travel Time 

(minutes-light (minutes-light (minutes-light (minutes-light 
Speed 

rail/busway) rait/busway) 
Speed 

rail/busway) 
Speed 

rail/busway) 
(miles per (miles per (miles per (miles per 

Distance Station hour-light 5tat;on- Distance Station hour-light 5tation- Distance Station hour-light 5tatioo- Distance Station hour-light Station~ 

Segment (miles) Spacing a rail/busway) to-Station Cumulative (miles) Spacing a 
rail/busway) to-Station Cumulative (miles) SpacingS rail/busway) to-Station Cumulative (miles) Spacinga rail/buswayJ to-5tation Cumulative 

University of Wisconsin-Milwaukee 
(E. Kenwood Boulevard) to N. 35th 
Street and W. Capitol Drive 5.7 Typical 20/19 17/18 5.7 Typical 20/19 

light light 
rail! rail! 
busway busway 

Typical 21120 16/17 Typical 21/20 
heavy heavy 
rail rail 

N. 35th Street and 
W. Capitol Drive to the 
Mayfair Mall Shopping Center 

(5TH 100 and W. North Avenue) .. 6.4 Typical 32/30 12/13 29/31 5.4 Typical 32/30 
light light 

rait! rail! 
busway busway 

Typical 32/30 12/13 28/30 Typical 32/30 
heavy heavy 
rail rail 

a Assumes light rail and busway transit typical station spacing is approximately one-fourth mile in the Milwaukee central business district; 
one-half mile in other high-density urban areas, unless the guideway is fully grade-separated, where one-mile spacing is assumed; and one 
mile in medium-density urban areas. The wider station spacing represents typical heavy rail station spacing of approximately one·half 
mile in the Milwaukee central business district; one mile in other high-density urban areas; and two miles in other medium-density areas. 

Source: SEWRPC. 

17/18 

16/17 

10/11 

10/11 

5.7 Typical 19/17 18/20 5.7 Typical 19/17 18/20 
light light 

rail! rail! 

busway busway 
Typical 20/19 17/18 Typical 20/19 17/18 

heavy heavy 

rail rail 

27/29 6.4 Typical 22/20 17/19 35/39 5.4 Typical 22119 15/17 33/37 
light light 

rail! rail! 
busway busway 

26/28 Typical 28/26 14/14 31/32 Typical 29127 11/12 28/30 
heavy heavy 

rail rail 

b The average speeds are based upon typical acceleration and deceleration rates," typical maximum operating speeds-which vary based 
on type, location, and degree of grade separation of right-af-way,- assumed typical station spacing; and a typical station dwell-time of 
30 seconds. Preferential treatment has been assumed at all at-grade crossings. These typical light rail and busway transit characteristics 
were established in SEWRPC Technical report No. 24, State-of-the-Art of Primary Transit System Technology. The result is average 
speeds of about 11 miles per hour in malls and other street rights-of-way;and from 20 to 40 miles per hour on all other private rights
of·way. (The variation in these average speeds is a result of variation in station spacing.) 



Table 91 

HOUSEHOLD POPULATION AND EMPLOYMENT SERVED BY LIGHT RAIL 
TRANSIT/BUSWAY ALIGNMENTS IN THE EAST-WEST CROSSTOWN CORRIDOR 

Household Population Served 
Number of Jobs Served 

One-Half-Mile 15-Minute Feeder Three-Mile lone-half-mile 
Alternative Walking Distance Bus Travel Time Driving Distance walking distance) 

1 LB 79,600 335,800 
2LB 80,900 323,700 
3LB 79,600 335,800 
4LB 80,900 323,700 

Source: SEWRPC. 

specifically, southeast of the shopping center mall 
complex and northwest of the intersection of 
N. 76th Street and W. Brown Deer Road at the 
northern end of the northwesterly extension of the 
N. 35th Street corridor. At the southern end of the 
N. 35th Street corridor proper the alignment splits 
into two branches, the west branch terminating at 
the Southridge Shopping Center at S. 76th Street 
and W. Grange Avenue and the east branch termi
nating at E. Ryan Road in the City of Oak Creek. 
Both alignments utilize a combination of active 
railroad right-of-way, former electric interurban 
railway right-of-way, cleared freeway right-of-way, 
and public street right-of-way in the communities 
of Milwaukee, West Milwaukee, Greenfield, Green
dale, and Oak Creek. 

Beginning at the Northridge Shopping Center, the 
two alignments would both be located on an aerial 
structure over the shopping center parking lot 
and on fill over newly acquired right-of-way to 
W. Brown Deer Road just west of N. 76th Street, 
a total distance of 0.9 mile. South of W. Brown 
Deer Road the two alignments would use different 
rights-of-way to the intersection of N. Sherman 
Boulevard and W. Custer Avenue, a distance of 
4.6 miles for Alternative 1H and 5.2 miles for 
Alternative 2H. Alternative 1H would be located 
on elevated structure over the median of N. 76th 
Street and at-grade along the Milwaukee Road's 
Twelfth Subdivision right-of-way. Alternative 2H 
would be located on both an elevated structure and 
fill along the Chicago & North Western Air Line 
Subdivision and on fill along the eastern edge of 
the Havenwoods area. 

At W. Custer Avenue, the two alternatives would 
again share a common alignment for about 4.0 miles 
on an elevated structure above the median of 
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439,400 65,800 
463,600 57,300 
439,400 65,800 
463,600 57,300 

N. Sherman Boulevard. At W. Lloyd Street, the 
common alignment would enter Washington Park 
and follow the eastern perimeter of that park for 
about 0.5 mile on an elevated structure, then 
would be located in a subway for 0.5 mile under 
Washington Park and W. Highland Boulevard before 
continuing on fill within the Milwaukee Road 
Fifth Subdivision right-of-way. The common align
ment would then continue for about 1.8 miles 
to W. National Avenue, crossing the Menomonee 
River Valley on a viaduct located on an alignment 
which utilizes a combination of private and public 
lands, including a privately owned parking lot, 
N. 42nd Street, a privately owned truck terminal, 
the Milwaukee Road Blue Mound yard, the Mil
waukee County Stadium parking lot, and the east
ern perimeter of the U. S. Veterans Administration 
Center grounds. This stretch of common alignment 
would pass over W. State Street, the Milwaukee 
Road Fifth Subdivision trackage, and N. 42nd 
Street; underneath the W. Wisconsin Avenue via
duct; over the Milwaukee Road Blue Mound 
yard and N. 44th Street; underneath the East-West 
Freeway (IH 94); and over the Stadium Freeway 
(USH 41), the Milwaukee Road Elm Grove Line, 
and W. National Avenue. 

Alternatives 1H and 2H would again share a common 
alignment between W. National Avenue and W. Lin
coln Avenue, a distance of about 1.2 miles, utilizing 
the right-of-way cleared for the Stadium Freeway
South. Immediately south of the Chicago & North 
Western New Line Subdivision trackage, Alterna
tives 1H and 2H would separate to follow differ
ent alignments. Alternative IH would follow the 
alignment of the proposed Stadium Freeway
South to W. Plainfield Avenue, a distance of about 
2.5 miles, continuing in a southerly direction on 
newly acquired right-of-way and parkland from the 



Table 92 

SUMMARY OF PRELIMINARY EVALUATION IMPACTS FOR ALTERNATIVE LIGHT 
RAIL TRANSIT/BUSWAY ALIGNMENTS IN THE EAST-WEST CROSSTOWN CORRIDOR 

Alternative Alignment 

Alignment 1 LB Alignment 2LB Alignment 3LB Alignment 4LB 

Evaluation Criteria Light Rail/Busway Light Rail/Busway Light Rail/Busway Light Rail/Busway 

Capital Cost (guideway construction cost 
in millions of dollars) ..................• $295.0/$255.2 $265.8/$229.4 $79.3/$40.7 $72.4/$37.7 

Community Disruption 
Type of Land Used (miles) 

Railroad and Former Interurban Right-of·Way .... 0.9 0.9 0.9 0.9 
Existing Freeway Right-of·Way ............ -- -- .- --
Cleared Freeway R ight-of·Way ............. .. _ . -- .. 
Publ ic Street R ight-of -Way . . . . . . . . . . . . . . . 10.4 9.0 10.8 9.0 
Public Land .......................• 0.4 0.6 0.0 0.6 
Newly Acquired Right-of-Way .........•... 0.4 0.6 0.4 0.6 

Total 12.1 11.1 12.1 11.1 

Structure Dislocation (number) 
Residential Buildings .................. .- .- .- --
Commercial or Industrial Buildings .......... .- . - .- -. 
Public Buildings ..................... .- -- . - .. 

Other Disruption ..................... Location of an alignment in a reserved lane along N. Downer Street for 0.2 mile between E. Kenwood 
Boulevard and E. Hartford Avenue would require the use of one arterial street lane, leaving two lanes 
for motor vehicle traffic in each direction, with parking prohibited 

Travel Time (minutes) ................... 29/31 

Population Served 
One-Half-Mile Walking Distance ............. 79,600 
Three·Mile Driving Distance ............... 439,400 

Jobs Served 
One-Half-Mile Walking Distance ............. 65,800 

Source: SEWRPC. 

New Line Subdivision on fill to just west of S. 43rd 
Street, then on elevated structure over S. 43rd 
Street, and on elevated structure and fill east of 
S. 43rd Street to the former Milwaukee Electric 
Lines-Lakeside Belt Line right-of-way. Here, Alter
native lH would split into two branches, the Green
dale branch, about 3.6 miles in length, and the Oak 
Creek branch, about 9.5 miles in length. 

Location of a transit facility in reserved lanes along 
E. and W. Capitol Drive between the C&NW spur 
track and N. Green Bay Road, and between 
W. Hopkins and N. 35th Streets, would require the 
use of 1.6 miles of two arterial street lanes, leaving 
two lanes for motor vehicle traffic or parking in 
each direction 

Location of an alignment along 
W. Burleigh Street between 
N. 60th and N. 92nd Streets 
would require the use of two 
arterial street lanes, leaving two 
lanes for motor vehicle traffic 
or parking in each direction 

27/29 35/39 33/37 

80,900 79,600 80,900 

463,600 439,400 463,600 

57,300 65,800 57,300 

The Greendale branch would proceed in a westerly 
direction along the Lakeside Belt Line right-of
way in cut and on fill. At W. Forest Home Avenue 
the alignment would proceed on an elevated struc
ture over W. Forest Home Avenue and then south 
over S. 76th Street to the Southridge Shopping 
Center. The southwest terminal of this branch 
alignment would be located over the parking lot 
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Map 43 

EXISTING AVAILABLE RIGHTS-OF -WAY IN THE 
NORTH-SOUTH CROSSTOWN CORRIDOR 

WITH GOOD POTENTIAL FOR FIXED GUIDEWAY 
PRIMARY TRANSIT DEVELOPMENT 

LEGEND 

RAILWAY RIGHTS-OF-WAY 

ACTIVE AND ABANDONEO R""LROAD 

F"OR~Efl IN T EHURBAN 

ARTERIAL STREET RIGHTS-OF-WAY 

AI'lf Ullll, L Wlr-, SUFF,CI(Nl S TR E:E T WIDTH 

FREEWAY RIGHTS-OF-WAY 

t 

The north-south crosstown corridOr is located along an axis 
between the Northridge Shopping Center on the north and 

the South ridge Shopping Center on the south . This corridor 
contains only scattered short segments of rights-of-way with 
good potential for fix ed guideway location, most of which 

are arterial street rights-ot-way. Noteworthy are the cleared 
freeway rights-ot-way intended for the construction of the 
Park West Freeway and the Stadium Freeway-South. 

Source: SEWRPC. 



west of the shopping center mall complex and east 
of S. 76th Street. 

The Oak Creek branch of Alternative 1H would 
proceed in an easterly direction along the Lakeside 
Belt Line right-of-way on a combination of ele
vated structure, cut, and fill as far as S. 2nd Street. 
Here, the alignment would curve in a southerly 
direction onto the S. Howell Avenue right-of-way, 
and enter a subway from an aerial structure at 
E. Van Norman Avenue, two blocks north of 
E. Layton Avenue. At E. Layton Avenue the align
ment would continue east of S. Howell Avenue 
in cut and in a subway underneath the access 
roads and runways serving General Mitchell Field. 
Approximately 0.5 mile north of E. College Avenue 
the alignment would again enter S. Howell Avenue, 
and would proceed on an elevated structure to 
a terminus at the intersection of S. Howell Avenue 
and E. Ryan Road. 

Alternative 2H, unlike Alternative 1H, would split 
into its Greendale and Oak Creek branches imme
diately south of the Chicago & North Western New 
Line Subdivision trackage at S. 43rd Street. The 
Greendale branch would proceed in a southwesterly 
direction for a distance of about 7.1 miles, and the 
Oak Creek branch would proceed in a southeasterly 
direction for about 11.4 miles. The Greendale 
branch would be located almost entirely on ele
vated structure over public streets and highways. 
Its alignment would proceed south over S. 43rd 
Street, then southwest over W. Forest Home 
Avenue, and then south over S. 76th Street. The 
terminus of this branch alignment would be located 
over the parking lot west of the shopping center 
mall complex and east of S. 76th Street. 

The Oak Creek branch of Alternative 2H would 
proceed in a southeasterly direction from S. 43rd 
Street almost entirely on elevated structure along 
the northern edge of Jackson Park, then directly 
over the Chicago & North Western New Line Sub
division trackage as far as S. 27th Street, and then 
southerly over the median of S. 27th Street to the 
former Milwaukee Electric Lines-Lakeside Belt 
Line right-of-way. The alignment would then 
follow the former Lakeside Belt Line right-of-way 
in cut and on fill before turning south onto rights
of-way of the former Chicago, North Shore & 
Milwaukee (North Shore Line) and The Milwaukee 
Electric Railway & Light Company interurban rail
ways. The former North Shore Line right-of-way 
would be utilized as far south as W. College Avenue, 
where the alignment would curve easterly to an 

elevated alignment over S. Howell Avenue in order 
to bypass the Milwaukee Area Technical College 
South Campus. At the intersection of N. Howell 
Avenue and W. Rawson Road, the alignment would 
again utilize the former North Shore Line right-of
way to a southerly terminus at E. Ryan Road, 
adjacent to the Chicago & North Western New Line 
Subdivision trackage. 

Heavy Rail Rapid Transit Alignment Evaluation: 
As shown in Table 93, the capital cost of dual 
guideway construction for heavy rail rapid transit 
along Alternative Alignment 1H is estimated to 
total $756 million in 1979 dollars, or about $26 
million per mile. The cost of constructing a dual 
guideway along Alignment 2H is estimated to total 
$737 million, or an average cost of $24 million per 
mile. A breakdown of guideway capital costs by 
segment of the heavy rail rapid transit alignments is 
provided in Table 94. 

Alternative 1H would utilize a strip of land about 
29.3 miles in length, including about 2.9 miles of 
active mainline railway right-of-way, 4.6 miles 
of former electric interurban railway right-of-way 
presently owned by the Wisconsin Electric Power 
Company, and 1.2 miles of cleared freeway right
of-way along the Stadium Freeway-South corridor. 
It would also use about 13.2 miles of public street 
right-of-way, on which the transit facility would be 
located in a subway beneath the street for about 
0.5 mile and on an elevated structure above the 
street for 12.7 miles. It would cross the parking 
lot of the Milwaukee County Stadium for about 
0.4 mile, and would use about 1.6 miles of park
land and 1.4 miles of land along the western edge 
of General Mitchell Field. Additionally, it would 
require the use of about 4.0 miles of new right-of
way, including 2.0 miles of open land in the North
ridge Shopping Center area as well as adjacent 
to S.43rd Street south of W. Oklahoma Avenue; 
0.5 mile of residential land south of W. Howard 
Avenue and at W. Howell Avenue where the align
ment would cross the Lakeside Belt Line right-of
way; 0.4 mile of industrial land, 0.2 mile of which 
is located within an active scrap yard at N. 43rd 
Street and W. Lincoln Avenue and 0.2 mile of 
which is located within an inactive truck terminal 
located at N. 42nd Street and W. Blue Mound 
Road; and 1.1 miles of parking lots, including 
a parking lot of the Miller Brewing Company for 
about 0.5 mile and parking lots of the Northridge 
and Southridge Shopping Centers for 0.4 mile and 
0.2 mile, respectively. The new right-of-way would 
require the taking of 26 residential structures, all 
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HEAVY RAIL RAPID TRANSIT AND CLASS A LIGHT RAIL TRANSIT/BUSWAY 
ALTERNATIVE ALIGNMENTS IN THE NORTH-SOUTH CROSSTOWN CORRIDOR 
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Two alternative fixed gu ideway alignments suitable for the provision of heavy rail rapid trans it service or Class A light rail transit /busway service were identified wi thin the north-south crosstown 
corridor . The preferred alignment for heavy rail transit consists of Alt ernat ive 2H between the Northridge Shopping Center and S. 6th Street. including the branch to the Southridge Shopping 
Center in the Village of Greendale. Southeast of S. 6th Street, the preferred alignment fo r heavy rail transit is Alternative 1 H. which would serve not only General Mitchell Field but also the 
Oak Creek Nort h Branch Industrial District. The preferred alignment for light rail transit is a Class B alignment, Alternative 3LB, which is shown on Map 45. 

;j Source: SEWRPC. 



Map 45 

CLASS B LIGHT RAIL TRANSIT/BUSWAY ALTERNATIVE 
ALIGNMENTS IN THE NORTH-SOUTH CROSSTOWN CORRIDOR 
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Two alternative fixed guideway alignments suitable for the provision of Class B light rail transit/busway service were identified within the north-south crOsstown corridor . Between W. Silver 
Spring Drive and the Jackson Park area on the City of Milwaukee's south side. Alternative 3LB, the preferred alignment. and 4LB would utili ze a common alignment, generally located along 
N . Sherman Boulevard and S. 43rd Street. The prinCIpal d i fferences between these two alternatives are in the alignments at the far north end of the corndor and along each of the tWO branches 
on the south side of Mi lwaukee County. 

Source: SEWRPC. 



Table 93 

ESTIMATED FIXED GUIDEWAY CONSTRUCTION COSTS FOR HEAVY RAIL 
RAPID TRANSIT ALIGNMENTS IN THE NORTH-SOUTH CROSSTOWN CORRIDOR 

Cost Element Unit Cost 

Surface Construction 
At-Grade Construction · . $ 3.2-$ 3.3 
Fill Construction. · . $16.0-$17.7 
Cut Construction. · .. $20.6-$21.3 

Total .-

Grade-Separated Construction 
Aerial Construction $16.0-$19.6 
Subway Construction. · . $34.2-$35.6 

Total --

Crossings 
Street and Highway 

At-Grade ... · . · .. $ --
Overpasses. . . .. $ 0.3 
Underpasses. · . · .. $ 0.3 
Railroad ... · . $ 0.3 
Watercourse ... $ 0.3 

Subtotal --

Engineering, Design, 
and Administration 15 percent 

Contingencies 30 percent 

Total Cost --

Source: SEWRPC. 

near the intersection of W. Howell Avenue and the 
Lakeside Belt Line right-of-way. 

Alternative 2H would utilize a strip of land about 
30.7 miles in length, including 1.2 miles of cleared 
freeway right-of-way, 4.4 miles of active mainline 
railway right-of-way, and 7.1 miles of former elec
tric interurban right-of-way-1.2 miles which is 
owned by the Wisconsin Electric Power Com
pany and 5.9 miles which is owned by Milwaukee 
County. It would also use about 11.0 miles of 
public street right-of-way, on which the transit 
facility would be located in a subway for about 
0.3 mile and on an elevated structure for the 
remaining 10.7 miles. It would also cross the park
ing lot of the Milwaukee County Stadium for 
0.4 mile, and would use about 2.3 miles of park
land and about 4.3 miles of newly acquired right
of-way. The new right-of-way would include about 
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Alternative Alignment 

Alignment 1 H Alignment 2H 

Quantity Total Cost Quantity Total Cost 

2.0 miles $ 6.5 4.7 miles $ 15.5 
4.2 miles 69.6 4.8 miles 96.1 
1.7 miles 35.7 1.4 miles 30.7 

7.9 miles $111.8 10.9 miles $142.3 

20.1 miles $359.7 19.3 miles $342.0 
1.3 miles 45.2 0.5 mile 17.8 

21.4 miles $404.9 19.8 miles $359.8 

-- $ -- -- $ --
5 1.5 10 3.0 

7 2.1 8 2.4 
3 0.9 2 0.6 
1 0.3 1 0.3 

-- $521.5 . - $508.4 

-- $ 78.2 -- $ 76.3 

-- $156.4 -- $152.6 

-- $756.1 -- $737.3 

1.8 miles of open or vacant land, 0.9 mile of devel
oped commercial land and industrial land, and 
0.5 mile of vacant land owned by the Milwaukee 
Area Technical College. In addition, new right
of-way would be required where the alignment 
would cross a parking lot of the Miller Brewing 
Company for about 0.5 mile, and parking lots of 
the Northridge and Southridge Shopping Centers 
for distances of 0.4 mile and 0.2 mile, respectively. 
Location of a transit facility on the 0.4 mile of 
commercial and industrial land located at W. Plain
field Avenue and S. 6th Street would entail the 
displacement of approximately five commercial or 
industrial structures. 

Line-haul travel times between selected segments 
of the two heavy rail rapid transit alignments are 
summarized in Table 95. The alternatives would 
provide similar overall travel times between the 



Table 94 

ESTIMATED FIXED GUIDEWAY CONSTRUCTION COSTS FOR SELECTED SEGMENTS OF THE HEAVY 
RAIL RAPID TRANSIT ALTERNATIVE ALIGNMENTS IN THE NORTH-SOUTH CROSSTOWN CORRIDOR 

Alternative Alignment 

Alignment 1 H Alignment 2H 

Total Guideway Average Unit Cost Total Guideway Average Un it Cost 
Distance Construction Cost (millions of dollars Distance Construction Cost (millions of dollars 

Segment (miles) (millions of dollars) per mile) (miles) (millions of dollars) per mile) 

N. 76th Street and W. Brown Deer Road 
(Northridge Shopping Center) to 
W. Silver Spring Drive ..•.........•. 5.2 $ 92.1 $17.7 5.8 $125.7 $21.7 

W. Silver Spring Drive to 
W. Wisconsin Avenue .............. 5.9 178.2 30.2 5.9 178.2 30.2 

W. Wisconsin Avenue to S. 43rd Street and 
W. Howard Avenue (Cherokee Park) ..... 4.7 129.9 27.6 2.6

a 77.2 29.7 
S. 43rd Street and W. Howard Avenue 

(Cherokee Park) to S. 76th Street and 
W. Grange Avenue 

4.8b (South ridge Shopping Center) ......... 3.8 86.6 22.8 113.5 23.6 
S. 43rd Street and W. Howard Avenue 

(Cherokee Park) to the City of 
Oak Creek (E. Ryan Road) ........... 9.7 269.3 27.8 11.6c 242.7 20.9 

Total 
N. 76th Street and W. Brown Deer Road 
to S. 76th Street and W. Grange Avenue 
and the City of Oak Creek . . . . . . . . . . 29.3 $756.1 $25.8 30.7 $737.3 $24.0 

a Construction cost was estimated for the segment between W. Wisconsin Avenue and W. Cleveland Avenue. 

b Construction cost for the west, or Greendale, branch of the alignment was estimated for the segment between W. Cleveland Avenue and the intersection of S. 76th 
Street and W. Grange Avenue. 

c Construction cost for the east, or Oak Creek, branch of the alignment was estimated for the segment between W. Cleveland Avenue and the Citv of Oak Creek. 

Source: SEWRPC. 

northern terminus of the alignments at the North
ridge Shopping Center to the southern termini at 
the Southridge Shopping Center in the City of 
Greendale and at E. Ryan Road in the City of Oak 
Creek. The estimated line-haul travel times between 
the Northridge and Southridge Shopping Centers 
are 28 minutes for Alternative 1H and 27 minutes 
for Alternative 2H. The estimated travel times 
to the City of Oak Creek at E. Ryan Road are 
36 minutes and 37 minutes for Alternatives 1H and 
2H, respectively. 

The alignments are comparable in terms of acces
sibility to population and jobs and service to major 
activity centers, but Alternative 1H would better 
serve General Mitchell Field and the Oak Creek 
Industrial Park. Both alignments would directly 
serve the Northridge and Southridge Shopping 
Centers. As shown in Table 96, Alternative 1H 

would serve a greater number of residents within 
a six-mile band centered on the alignment, 876,000, 
compared with 814,600 for Alternative 2H. Alter
native 2H would serve a larger number of residents 
within walking distance, 150,600, compared with 
139,700 for Alternative 1H. Alternative 2H would 
also serve about 9 percent more jobs within walk
ing distance, 92,500, compared with 84,600 for 
Alternative 1H. 

Recommended Heavy Rail Rapid Transit Align
ment: Table 97 summarizes the results of the pre
liminary assessment of the capital cost, community 
disruption, travel time, and accessibility to both 
jobs and population for each of the heavy rail rapid 
transit alignments. Alternative 2H is the preferred 
heavy rail rapid transit alignment in the north
south corridor, outside of its Oak Creek branch 
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Table 95 

AVERAGE LINE-HAUL TRAVEL TIMES BETWEEN SELECTED SEGMENTS OF THE HEAVY RAIL 
RAPID TRANSIT ALTERNATIVE ALIGNMENTS IN THE NORTH-SOUTH CROSSTOWN CORRIDOR 

Alternative Alignment 

Alignment 1 H Alignment 2H 

Travel Time (minutes) Travel Time (minutes) 

Distance Average Speed Station- Distance Average Speed Station-
Segment (miles) (miles per hour! to-Station Cumulative (miles) (miles per hour! to-Station Cumulative 

N_ 76th Street and W. Brown Deer Road 
to W. Silver Spring Drive ............ 5.2 46 7 -- 5.8 46 8 --

W. Silver Spring Drive to 
W. Wisconsin Avenue .............. 5.9 38 9 16 5.9 38 9 17 

W. Wisconsin Avenue to S. 43rd Street and 
W. Howard Avenue (Cherokee Park) ..... 4.7 40 7 23 2.6

a 
38 4 21 

S. 43rd Street and W. Howard Avenue 
(Cherokee Park) to S. 76th Street 
and W. Grange Avenue 

4.8
b 

(South ridge Shopping Center! ......... 3.8 49 5 28 45 6 27 
S. 43rd Street and W. Howard Avenue 

(Cherokee Park) to the 
City of Oak Creek (E. Ryan Road) ...... 9.7 45 13 36 11_6c 44 16 37 

a Travel times were estimated for the segment between W. Wisconsin Avenue and W. Cleveland Avenue. 

b Travel times for the west, or Greendale, branch of the alignment were estimated for the segment between W. Cleveland Avenue and the intersection of S. 76th 
Street and W. Grange Avenue. 

cTravel times for the east, or Oak Creek, branch of the alignment were estimated for the segment between W. Cleveland Avenue and the City of Oak Creek_ 

Source: SEWRPC. 

Table 96 

HOUSEHOLD POPULATION AND EMPLOYMENT SERVED BY HEAVY RAIL 
RAPID TRANSIT ALIGNMENTS IN THE NORTH-SOUTH CROSSTOWN CORRIDOR 
UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Household Population Served 
Number of Jobs Served 

One-Half-Mile 15-Minute Feeder Three-Mile (one-half-mile 
Alternative Walking Distance Bus Travel Time Driving Distance walking distance) 

1H 139,700 658,200 
2H 150,600 630,700 

Source: SEWRPC_ 

south of the Lakeside Belt Line right-of-way. Other
wise, it is the lower-cost alternative, its travel times 
are similar to those of Alternative IH, and it would 
provide about 9 percent greater access to jobs and 
population within walking distance. South of the 
Lakeside Belt Line right-of-way, Alternative IH, 
although requiring about $20 million more in guide
way construction costs, would better serve General 
Mitchell Field and the Oak Creek Industrial Park, 
and is the preferred alignment. 
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876,000 84,600 
814,600 92,500 

Light Rail Transit/Busway Alignments: Four light 
rail transit/busway alignments were identified in 
this corridor, two of which are Class A alignment 
and two of which are Class B alignments. All four 
alignments are similar to the alignments identified 
for the heavy rail rapid transit mode within the 
north-south crosstown corridor. The Class A light 
rail transit/busway alignments, Alternative lLB and 
2LB, which, by definition, must be either identical 
to Alternatives Alignments IH and 2H, respectively. 



Table 97 

SUMMARY OF PRELIMINARY EVALUATION IMPACTS FOR ALTERNATIVE HEAVY 
RAIL RAPID TRANSIT ALIGNMENTS IN THE NORTH-SOUTH CROSSTOWN CORRIDOR 

Evaluation Criteria 

Capital Cost (guideway construction cost 

in millions of dollars) . 

Commun ity Disruption 
Type of Land Used (miles) 

Railroad and Former Interurban Right-of-Way. 

Existing Freeway Right-of-Way 

Cleared Freeway Right-of-Way. 

Public Street Right-of-Way 

Public Land. 
Newly Acquired Right-of-Way 

Total 

Structure Dislocation (number) 

Residential Buildings 
Commercial or Industrial Buildings 
Public Buildings 

Other Disruption 

Travel Time (minutes) 

Population Served 
One-Half-Mile Walking Distance. 
Three-Mile Driving Distance 

Jobs Served 
One-Half-Mile Walking Distance. 

Source: SEWRPC. 

Alternatives 3LB and 4LB, both Class B alignments, 
follow alignments almost identical to those of 
Alternatives IH and lLB and Alternatives 2H and 
2LB, respectively. The major differences between 
the Class B alignments and the Class A alignments 
are in the vertical alignment. The Class B light rail 
transit/busway alignments are located predomi
nantly on the surface while the Class A light rail 
transit/busway and heavy rail rapid transit align
ments are located on fully grade-separated, exclu
sive rights-of-way. 

There are three differences in horizontal alignment 
that distinguish Alternatives 3LB and 4LB. First, 
the alignment of Alternative 3LB would remain in 
the median of N. 76th Street beyond W. Bradley 
Road. Second, the alignment of Alternatives 3LB 

Alternative AI ignment 

Alignment 1 H Alignment 2H 

$756.1 $737.3 

7.5 11.5 
-- --
1.2 1.2 

13.2 11.0 

3.4 2.7 

4.0 4.3 

29.3 30.7 

26 - -

- - 5 

-- --

None None 

28 to South ridge 27 to South ridge 

36 to the 37 to the 

City of Oak Creek City of Oak Creek 

139,700 150,600 

876,000 814,600 

84,600 92,500 

and 4LB between the W. Wisconsin Avenue via
duct and W. National Avenue would utilize the 
right-of-way of N. and S. 44th Street to cross the 
Menomonee River Valley ins.tead of the alignment 
selected for Alternatives lLB/lH and 2LB/2H. To 
accomplish such a crossing of the western edge of 
the Menomonee River Valley on existing right-of
way, the entire 1.2-mile length of N. and S. 44th 
Street between W. National Avenue and W. Wells 
Street would be closed to motor vehicle traffic and 
dedicated for use as a transit right-of-way. The use 
of 44th Street would enable three existing grade 
separations to be utilized which would otherwise 
have to be newly constructed. The light rail vehicles 
or buses could also be operated in mixed traffic 
over this 1.2-mile stretch of N. and S. 44th Street. 
The third and last horizontal alignment difference 
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occurs on the Oak Creek branch of Alternative 3LB 
between Van Norman Avenue and a point located 
approximately 0.5 mile north of College Avenue, 
a distance of 1.6 miles. Instead of being located in 
a cut and subway adjacent to and east of S. Howell 
Avenue, the alignment would be situated at-grade 
in the median area of S. Howell Avenue. The exist
ing motor vehicle underpasses beneath the main 
east-west runway of General Mitchell Field would 
be utilized for this alignment. 

Several elevated structures would be required for 
Alternatives 3LB and 4LB as a result of topog
raphy or the need to effect a grade-separated cross
ing of mainline railway tracks. Both Class B align
ments would require aerial structures at the fol
lowing four locations: 1) immediately west of 
N. 76th Street at W. Brown Deer Road because of 
topography as well as nearby freeway entrance 
ramps from N. 76th Street; 2) at the intersection 
of N. Sherman Boulevard and W. Silver Spring 
Drive, as a result of the grade-separated arterial 
interchange, and the need for a grade-separated 
crossing of the Milwaukee Road Twelfth Subdivi
sion trackage; 3) between W. Highland Boulevard 
and W. Wells Street because of the topography of 
the Menomonee River Valley; and 4) near S. 76th 
Street and W. Forest Home ..(\.venue because of free
way entrance and exit ramps'.to and from W. Forest 
Home Avenue as well as the\~nterchange with the 
Airport Freeway (IH 894). Alternative 3LB would 
require an elevated structure at N. 60th Street and 
W. Mill Road in order to carry the guideway over 
the intersection, which is depressed under the rail
road overpass at this location. Two more elevated 
structures would be required along the Alternative 
4LB alignment, one to carry the fixed guideway 
over various Chicago & North Western tracks in the 
vicinity of N. 40th Street and W. Mill Road, and 
the other to provide an alignment for the Oak 
Creek branch between S. 35th and S. 27th Streets, 
where no other reasonable or available right-of-way 
presently exists. 

Light Rail Transit/Busway Alignment Evaluation: 
As indicated in Table 98, the capital costs of guide
way construction for the Class A light rail transit 
alignments are similar, estimated to total $756 mil
lion for Alternative lLB and $737 million for Alter
native 2LB, or an average cost of about $25 million 
per mile for both of these alternatives. The com
parable cost of constructing a Class A busway is 
$658 million for Alternative 1LB and $635 million 
for Alternative 2LB, or an average cost of $22 mil
lion per mile for both of these alternatives. The 
capital costs of constructing the Class B alignments 
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are significantly lower. The cost of constructing 
a Class B guideway for light rail transit along Alter
native Alignment 3LB is estimated to total $204 
million, or an average cost of $7 million per mile. 
The comparable cost of constructing a Class B 
busway is $123 million, or an average cost of about 
$4 million per mile. The capital cost of construct
ing Alternative 4LB is estimated to average $9 mil
lion per mile for a light rail transit system, or 
a total of $286 million, and about $7 million 
per mile for busway, or a total of $199 million. 
A breakdown of guideway capital costs by segment 
of the four alternative light rail transitjbusway 
alignments is given in Table 99. 

Alternative 1LB would utilize a strip of land about 
29.3 miles in length, including about 2.9 miles of 
active mainline railway right-of-way, 4.6 miles of 
former electric interurban railway right-of-way 
presently owned by the Wisconsin Electric Power 
Company, and 1.2 miles of cleared freeway right
of-way along the Stadium Freeway-South corridor. 
It would also use about 13.2 miles of public street 
right-of-way, on which the transit facility would be 
located in a subway for about 0.5 mile and on an 
elevated structure for the remaining 12.7 miles. It 
would also cross the parking lot of the Milwaukee 
County Stadium for a distance of about 0.4 mile, 
and would use about 1.6 miles of parkland and 
1.4 miles of land along the western edge of General 
Mitchell Field. Additionally, it would require the 
use of about 4.0 miles of new right-of-way, includ
ing 2.0 miles of open land in the Northridge Shop
ping Center area as well as adjacent to S. 43rd 
Street south of W. Oklahoma Avenue; 0.5 mile of 
residential land south of W. Howard Avenue and at 
W. Howell Avenue where the alignment crosses the 
Lakeside Belt Line right-of-way; 0.4 mile of indus
trial land, 0.2 mile of which is located within an 
active scrap yard at N. 43rd Street and W. Lincoln 
Avenue, and 0.2 mile of which is located within 
an inactive truck terminal at N. 42nd Street and 
W. Blue Mound Road; and 1.1 miles of parking 
lots, including a parking lot of Miller Brewing Com
pany for about 0.5 mile, and parking lots of the 
Northridge and Southridge Shopping Centers for 
0.4 mile and 0.2 mile, respectively. The new right
of-way would require the taking of 26 residential 
structures, all near the intersection of W. Howell 
Avenue and the Lakeside Belt Line right-of-way. 

Alternative 2LB would utilize a strip of land about 
30.7 miles in length, including 1.2 miles of cleared 
freeway right-of-way, 4.4 miles of active mainline 
railway right-of-way, and 7.1 miles of former elec-



Cost Element 

Surface Construction 
At-Grade Construction. 
Fill Construction 
Cut Construction 

Total 

Grade-Separated Construction 
Aerial Construction .. 
Subway Construction. 

Total 

Crossings 
Street and Highway 

At-Grade .... 
Overpasses 
Underpasses. 
Railroad .... 
Watercourse. 

Subtotal 

Engineering, Design, 
and Administration 

Contingencies 

Total 

Table 98 

ESTIMATED FIXED GUIDEWAY CONSTRUCTION COSTS FOR LIGHT RAIL 
TRANSIT/BUSWAY FACILITIES IN THE NORTH-SOUTH CROSSTOWN CORRIDOR 

Unit Cost 

light Rail 

$ 3.6-$ 3.9 
$16.2-$20.0 
$20.5-$21.6 

Busway 

$ 1.6-$ 1.8 
$14.1·$17.0 
$17.4·$17.9 

$17.6-$17.8 $15.5-$16.0 
$34.8-$35.6 $30.6-$31.4 

$ .. 
$ 0.3 
$ 0.3 
$ 0.3 
$ 0.3 

15 percent 

30 percent 

$ .. 
$ 0.3 
$ 0.3 
$ 0.3 
$ 0.3 

15 percent 

30 percent 

Quantity 

2.0 miles 
4.2 miles 
1.7 miles 

7.9 miles 

20.1 miles 
1.3 mile5 

21.4 miles 

Alignment 1 LB 

Total Cost 

light Rail 

$ 6.3 
69.6 
35.9 

$111.8 

$359.7 
45.2 

$404.9 

$ .. 
1.5 
2.1 
0.9 
0.3 

$521.5 

$ 78.2 

$156.4 

$756.1 

Busway 

$ 2.8 
59.2 
30.5 

$ 92.5 

$316.5 
39.8 

$356.3 

$ .. 
1.5 
2.1 
0.9 
0.3 

$453.6 

$ 68.0 

$136.0 

$657.7 

Quantity 

4.7 miles 
4.8 miles 
1.Smiles 

10.9 miles 

19.3 miles 
a.5mile 

19.8 miles 

20 
10 
8 

Alternative Alignment 

Alignment 2LB 

Total Cost 

Light Rail Busway 

$ 15.5 
96.1 
30.7 

$ 7.0 
81.7 
26.1 

Quantity 

26.7 miles 

a.3mite 

Alignment 3LB 

Total Cost 

light Rail Busway 

$ 90.6 $ 39.9 

6.5 

$142.3 $114.8 27.0 miles $ 91.1 

5.5 

$ 45.4 

$342.0 
17.B 

$359.8 

$ .. 
3.0 
2.4 
0.6 
0.3 

$508.4 

$ 76.3 

$152.6 

$737.3 

$300.9 
15.7 

$316.6 

$ .. 
3.0 
2.4 
0.6 
0.3 

$437.7 

$ 65.6 

$131.3 

$634.6 

2.3 miles 

2.3 miles 

126 

$ 40.9 

$ 40.9 

$ .. 
0.3 

0.9 
1.2 

$140.4 

$ 21.1 

$ 42.2 

$203.7 

$ 36.8 

$ 36.8 

$ .. 
0.3 

0.9 
1.2 

$ 84.6 

$ 12.7 

$ 25.4 

$122.7 

NOTE: All costs are estimated in millions of 1979 dollarl. 

Source: SEWRPC. 

Table 99 

Quantity 

24.4 miles 
1.0mile 
1.1 miles 

26.5 miles 

3.7 miles 

3.7 miles 

120 

Alignment 4LB 

Total Cost 

Light Rail 

$ 84.2 
16.2 
23.9 

$124.3 

$ 68.3 

$ 68.3 

$ .. 
0.6 
1.8 
0.6 
1.5 

$197.1 

$ 29.6 

$ 59.1 

$285.8 

Busway 

$ 37.0 
13.8 
20.3 

$ 71.1 

$ 61.5 

$ 61.5 

$ .. 
0.6 
1.8 
0.6 
1.5 

$137.1 

$ 20.5 

$ 41.0 

$198.6 

ESTIMATED FIXED GUIDEWAY CONSTRUCTION COSTS FOR SELECTED SEGMENTS OF THE LIGHT 
RAIL TRANSIT/BUSWAY ALTERNATIVE ALIGNMENTS IN THE NORTH-SOUTH CROSSTOWN CORRIDOR 

Alternative Alignment 

Alignment 1 LB Alignment 2LB 

Total Guideway Average Unit Cost Total Guideway Average Unit Cost 
Construction Cost {millions of dollars Construction Cost (millions of dollars 
(millions of dollars) per mile' (millions of dollars) per mile) 

Alignment 3LB 

Total Guideway Average Unit Cost 
Construction Cost {millions of dollars 
(millions of dollard per mile) 

Alignment 4L8 

Total Guideway Average Unit Cost 
Construction Cost (millions of dollars 

(millions of dollars) per mile) 

Distance Ligh t Light Distance Light Light Distance light light Distance light light 
Segment 

N. 76th Street and 
W. Brown Deer Road to 
W. Silver Spring Drive .. 

W. Silver Spring Drive to 
W. Wisconsin Avenue. 

W. Wisconsin Avenue to 
S. 43rd Street and 
W. Howard Avenue 
(Cherokee Park) . 

S. 43rd Street and 
W. Howard Avenue 
(Cherokee Park) to 

S. 76th Street and 
W. Grange Avenue 
(Southridge Shopping 
Center! .. 

S. 43rd Street and 
W. Howard Avenue 
(Cherokee Park' to the 
City of Oak Creek 
(E. Ryan Road) 

Total 
N. 76th Street and 

W. Brown Deer Road to 
S. 76th Street and 
W. Grange Avenue and 
the City of Oak Creek. 

(miles) Rail Busway Rail Busway (miles) Rail Busway Rail Busway (miles) Rail Busway 

5.2 $ 90.3 $ 78.5 $17.4 $15.0 5.8 $125.1 $107.6 $21.6 $18.6 5.2 $ 40.6 $ 24.4 

5.9 178.2 155.0 30.2 26.3 5.9 178.2 155.0 30.2 26.3 5.9 57.1 34.4 

4.7 129.8 t12.9 27.6 24.1 72.6 61.4 27.9 23.6 4.7 24.8 14.9 

3.8 86.7 75.4 22.8 19.8 113.2 97.4 23.6 20.3 3.8 25.5 15.4 

9.7 271.1 235.8 27.9 24.3 248.2 213.2 21.4 18.4 9.7 55.7 33.6 

29.3 $756.1 $657.7 $25.8 $22.4 30.7 $737.3 $634.6 $24.0 $20.7 29.3 $203.7 $122.7 

aConstruction cost was estimated for the segment between W. Wisconsin Avenue and W. Cleveland Avenue. 

Rail Busway (miles) Rail Busway 

$7.8 $4.7 5.8 $ 65.5 $ 45.5 

9.7 5.8 5.9 60.0 41.7 

5.3 3.2 14.4 10.0 

6.7 4.0 30.2 21.0 

5.7 3.5 115.7 80.4 

$7.0 $4.2 30.3 $285.8 $198.6 

bConstruction cost for the west, or Greendale, branch of the alignment was estimated for the segment between W. Cleveland Avenue and the intersection of S. 76th Street and W. Grange Avenue. 

cConstruction cost for the east. or Oak Creek. branch of the alignment was estimated for the segment between W. Cleveland Avenue and the City of Oak Creek. 

Source: SEWRPC. 

Rail Busway 

$11.3 $7.8 

to.2 7.1 

5.8 4.0 

6.4 4.5 

10.1 7.0 

$ 9.4 $6.6 
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tric interurban right-of-way. Of the 7.1 miles of 
former electric interurban right-of-way, 1.2 miles 
are owned by the Wisconsin Electric Power Com
pany and 5.9 miles are owned by Milwaukee 
County. It would also use about 11.0 miles of 
public street right-of-way, on which the transit 
facility would be located in a subway for about 
0.3 mile and on an elevated structure for 10.7 
miles. In addition, it would also cross the park
ing lot of Milwaukee County Stadium for about 
0.4 mile, and would use about 2.0 miles of park
land and about 4.6 miles of newly acquired right
of-way. The new right-of-way would include about 
2.6 miles of open or vacant land, 0.4 mile of devel
oped commercial land and industrial land, and 
0.5 mile of vacant land owned by the Milwaukee 
Area Technical College. In addition, new right-of
way would be required where the alignment would 
cross the parking lot of Miller Brewing Company 
for about 0.5 mile, and parking lots of the North
ridge and Southridge Shopping Centers for 0.4 mile 
and 0.2 mile, respectively. Location of a transit 
facility on the 0.4 mile of commercial and indus
trial land located at W. Plainfield Avenue and S. 6th 
Street would entail the displacement of approxi
mately five commercial or industrial structures. 

Alternative 3LB would utilize a strip of land about 
29.3 miles in length, including 2.9 miles of active 
mainline railway right-of-way and 4.8 miles of 
former electric interurban railway right-of-way 
owned by the Wisconsin Electric Power Company. 
It would also use about 16.2 miles of public street 
right-of-way, of which the transit facility would 
be located within arterial street medians for 
14.0 miles, in reserved lanes for 0.8 mile, on an 
elevated structure for 0.2 mile, and on existing 
public street right-of-way which would be dedi
cated to the exclusive use of light rail transit for 
1.2 miles. The alignment would also use about 
1.0 mile of publicly owned parkland and 1.2 miles 
of vacant land owned by Milwaukee County for 
use as freeway right-of-way. About 3.2 miles of 
newly acquired right-of-way which is privately 
owned at the present time would be required, 
including 1.5 miles of undeveloped or vacant land, 
0.3 mile of developed residential land, 0.5 mile 
which is currently used as a parking lot by Miller 
Brewing Company, and 0.3 mile of industrial land. 
In addition, new right-of-way would be required 
where the alignment crosses the parking lot of the 
Northridge Shopping Center for about 0.4 mile and 
where it crosses the Southridge Shopping Center 
parj:{ing lot for about 0.2 mile. 
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Alternative 4LB would utilize a strip of land about 
30.4 miles in length, including 4.1 miles of active 
mainline railway right-of-way and 1.3 miles of 
former electric interurban railway right-of-way 
owned by the Wisconsin Electric Power Company. 
It would also use about 12.2 miles of public street 
right-of-way, of which the transit facility would be 
located within arterial street medians for 9.8 miles, 
in reserved lanes for 0.6 mile, on an aerial structure 
for 0.6 mile, and on existing public street right-of
way which would be dedicated to the exclusive use 
of light rail transit for 1.2 miles. The alignment 
would also use about 2.0 miles of publicly owned 
parkland and 7.1 miles of vacant land owned by 
Milwaukee County for use as intact transportation 
corridors. About 3.7 miles of newly acquired right
of-way which is privately owned at the present 
time would be required, including 1.6 miles of 
undeveloped or vacant land, 0.5 mile of land which 
is currently used as a parking lot by Miller Brewing 
Company, 0.3 mile of industrial land, 0.2 mile 
of developed commercial land, and 0.5 mile of 
cleared land on two separate parcels owned by the 
Milwaukee Area Technical College. In addition, 
new right-of-way would be required where the 
alignment crosses the parking lot of the Northridge 
Shopping Center for about 0.4 mile and where it 
crosses the Southridge Shopping Center parking lot 
for about 0.2 mile. 

It should be noted that location of an at-grade dual 
guideway on the surface of S. 43rd Street under 
Alternatives 3LB and 4LB would require the use 
of two arterial street lanes, leaving two lanes for 
motor vehicle traffic in each direction assuming 
parking is prohibited. Such a reserved lane con
figuration would be required over a distance of 
about 0.8 mile for Alternative 3LB and 0.5 mile 
for Alternative 4LB. Alternative 3LB would also 
require the taking of one lane in each direction 
of S. Howell Avenue for approximately 0.3 mile 
where the highway passes beneath the main east
west runway of General Mitchell Field. This would 
leave one lane for moving traffic in each direction 
plus an emergency stopping lane in each direction. 

Line-haul travel times between selected locations 
of the four light rail transit/busway alignments are 
summarized in Table 100. The times required to 
travel over the light rail transit/busway alternative 
alignments are all somewhat similar. The travel 
time for the Class A Alignment for Alternative lLB 
is 6 to 7 percent shorter-depending on the mode
over the entire length of the corridor than the 



Table 100 

AVERAGE LINE-HAUL TRAVEL TIMES BETWEEN SELECTED SEGMENTS OF THE LIGHT RAIL 
TRANSIT/BUSWAY ALTERNATIVE ALIGNMENTS IN THE NORTH-SOUTH CROSSTOWN CORRIDOR 

Alternative Alignment 

Alignment 1 LB Alignment 2LB Alignment 3LB Alignment 4LB 

Avera~ 
Travel Time 

Avera~ 
Travel Time Travel Time 

Avera~ 
Travel Time 

(minutes-light (minutes-light Avera~ (minutes-light (minutes-light 
Speed 

rail/busway) 
Speed 

rail/busway) 
Speed 

rail/busway) 
Speed 

raillbusway) 
(miles per (miles per (miles per (miles per 

Distance Station hour-light Station- Distance Station hour-light Station- Distance Station hour-light Station- Distance Station hour-light Station-
Segment (miles) SpacingS rail/busway) to-Station Cumulative (miles) Spacing a rail/busway) to-Station Cumulative (miles) Spacinga rail/busway) to-Station Cumulative (miles) Spacinga raillbusway) to..station Cumulative 

N. 76th Street and W. Brown Deer 
Aoad to W. Silver Spring Drive ... 5.2 Typical 30/28 10/11 " 5.8 Typical 29/27 

light light 
raill raill 
busway busway 

Typical 37137 8/8 '. Typical 37/36 
heavy heavy 
rail rail 

W. Silver Spring Drive to 
W. Wisconsin Avenue .... .... 5.9 Typical 23/21 15/17 25/28 5.9 Typical 23/21 

light light 
raill raill 
busway busway 

Typical 32/30 11/12 19/20 Typical 32/30 
heavy heavy 
rail rail 

W. Wisconsin Avenue to 
S. 43rd Street and 
W. Howard Avenue (Cherokee Park) 4.7 Typical 25122 11/13 36/41 2.6

c Typical 23/21 
light light 
ralll raill 
busway busway 

Typical 33/32 819 27129 Typical 32/30 
heavy heavy 
rail rail 

S. 43rd Street and W. Howard Avenue 
(Cherokee Park) to S. 76th Street 
and W. Grange Avenue 

4.8d (Southridge Shopping Cented ... .. 3.8 Typical 32/30 718 43/49 Typical 28/26 
light light 
raill rail I 
busway bUSW8Y 

Typical 39/39 616 33/35 Typical 36/35 
heavy heavy 
rail rail 

S. 43rd Street and W. Howard Avenue 
(Cherokee Park) to the 
CitY of Oak Creek (E. Ayan Aoad) .. 9.7 Typical 29126 20/22 56/63 4.6e Typical 27125 

light light 
raill raill 
busway busway 

Typical 37/35 16/16 43/45 Typical 35/34 
heavy heavy 
rail rail 

a Assumes light rail and busway transit station spacing of approximately one-quarter mile in the Milwaukee central business district; one-half 
mile in other high-density urban areas unless the guideway is fully grade-separated, where one-mile spacing is ssumed;and one mile in medium
density urban areas. The wider station spacing represents typical heavy rail station spacing of approximately one-half mile in the Milwaukee 
central business district; one mile in other high-density urban areas; and two miles in medium-density areas. 

b The average speeds are based upon typical acceleration and deceleration rates; typical max.imum operating speeds, which vary based on type, 
location, and degree of grade separation of right-of-way; assumed tYpical station spacing; and a typical station well time of 30 seconds. 
Preferential treatment has been assumed at all at-grade crossings. These typical light rail and busWBY transit characteristics were established in 
SEWRPC Technical Report No. 24, State-of-the-Art of Primary Transit System Techology. The result is average speeds of about 11 miles per 
hour in malls and other reserved guideways on street rights-of-way in the central business district; of from 20 to 30 miles per hour on reserved 
guideways in all other street rights-of-way; and of from 20 to 40 miles per hour on all other private rights-of-way. The variation in these 
average speeds is a result of variation in station spacing. 

Source: SEWRPC. 

12/13 

9110 

15/17 

11/12 

718 

515 

10/11 

818 

26/28 

20120 

.. 5.2 Typical 28/26 11112 .. 5.8 Typical 29/27 12/13 .. 
light light 
raill raill 
busway busway 

.. Typical 35/32 9110 .. Typical 34/32 10/11 --
heavy heavy 
rail rail 

27130 5.9 Typical 23/20 15/18 26/30 5.9 Typical 22/20 16/18 29/31 
light light 
raill raill 
busway busway 

20122 Typical 29/27 12113 21/23 Typical 29/27 12/13 22/24 
heavy heavy 
rail rail 

34/38 4.7 Typical 24/21 12/13 38/43 2.5
c Typical 22/20 718 35/38 

light light 
raill raill 
busway busway 

25/27 Typical 31/29 9110 30/33 Typical 30/28 516 27/30 
heavy heavy 
rail rail 

44/49 3.8 Typical 30/27 8/9 46/52 4.7d Typical 27125 10/11 45/49 
light light 
raill raill 
busway busway 

33/35 Typical 35/33 617 36/40 Typical 32/30 919 36/39 
heavy heavy 
rail rail 

60/66 9.7 Typical 26/24 22/24 60/67 11.5e Typical 26/24 27/29 62/67 
tight light 
raill raill 
busway busway 

45/47 Typical 32/30 18/19 48/52 Typical 33/31 21/22 48/52 
heavy heavy 
rail rail 

cTravel times are estimated for the segment between W. Wisconsin Avenue and W. Oeveland Avenue. 

dTravel times for the west, or Greendale, branch of the alignment were estimated for the segment between W. Cleveland Avenue and N. 76th 
Street and W. Grange Avenue. 

erravel times for the east, or Oak Creek, branch of the alignment was estimated for the segment between W. Oeveland Avenue and E. Ryan 
Road ;n the City of Oak Creek. 



Table 101 

HOUSEHOLD POPULATION AND EMPLOYMENT SERVED BY LIGHT RAIL 
TRANSIT/BUSWAY ALIGNMENTS IN THE NORTH-SOUTH CROSSTOWN CORRIDOR 

UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Household Population Served 
Number of Jobs Served 

One-Half-Mile 15-Minute Feeder Three-Mile lone-half-mile 

Alternative Walking Distance Bus Travel Time Driving Distance walking distance) 

1 LB 139,700 658,200 
2LB 150,600 630,700 
3LB 139,700 658,200 
4LB 150,600 630,700 

Source: SEWRPC. 

travel time for the Class B alignment for Alterna
tive 3LB. The Class A alignment for Alternative 
2LB, however, has a travel time advantage over the 
Class B alignment for Alternative 4LB which varies 
by less than 3 percent. Comparable travel times 
between the Northridge and Southridge Shopping 
Centers for the light rail transit mode are 43 and 
46 minutes for Alternatives 1LB and 3LB, respec
tively, and 44 and 45 minutes for Alternatives 2LB 
and 4LB. Between the Northridge Shopping Center 
and the City of Oak Creek, the light rail transit 
alignments have a total travel time of 56 and 
60 minutes for Alternatives 1LB and 3LB, respec
tively, and 60 and 62 minutes for Alternatives 2LB 
and 4LB. Comparable travel times for the busway 
mode between the Northridge and Southridge 
Shopping Centers are 49 and 52 minutes for Alter
natives 1LB and 3LB, respectively, and 49 minutes 
for both Alternatives 2LB and 4LB. Between the 
Northridge Shopping Center and the City of Oak 
Creek, the busway alignments have a total travel 
time of 63 and 67 minutes for Alternatives 1LB 
and 3LB, respectively, and 66 and 67 minutes for 
Alternatives 2LB and 4LB. It should be noted that 
if the station spacing of the light rail transit and 
busway alignments of these four alternatives was 
designed to replicate the station spacings of heavy 
rail rapid transit systems, total travel times would 
be shortened significantly. Specifically, the sta
tion spacings would be changed from 0.5 mile to 
1.0 mile in high-density areas, and from 1.0 mile 
to 2.0 miles in medium-density areas_ This would 
result in reductions in travel times of 20 to 25 per
cent for the light rail transit alignments-to about 
34 minutes to Southridge and 45 minutes to Oak 
Creek, and of 20 to 29 percent for the busway 
alignments-to about 37 minutes to Southridge and 
50 minutes to Oak Creek. 
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876,000 84,600 

814,600 92,500 
876,000 84,600 
814,600 92,500 

The alternative alignments are quite similar in 
terms of accessibility to population and employ
ment. As shown in Table 101, Alternatives 1LB and 
3LB would serve the greatest number of residents 
within a six-mile band centered on the alignment, 
876,000, compared with 814,600 for Alternatives 
2LB and 4LB. Alternatives 2LB and 4LB serve 
a larger number of residents within walking dis
tance, 150,600, compared with 139,700 for Alter
natives 1LB and 3LB. Alternatives 2LB and 4LB 
would in addition serve about 9 percent more jobs 
within walking distance, 92,500, compared with 
84,600 for Alternatives 1LB and 3LB. With respect 
to serving major activity centers, Alternatives 2LB 
and 4LB would serve the Southgate and Point 
Loomis Shopping Centers. Alternative 1LB and 
3LB would directly serve the industrial areas in the 
City of Oak Creek and General Mitchell Field. All 
four alignments would serve the Northridge and 
Southridge Shopping Centers, as well as Milwaukee 
County Stadium and the industrial areas in the 
Village of West Milwaukee. 

Recommended Light Rail Transit/Busway Align
ment: Table 102 summarizes the results of the pre
liminary assessment of the capital cost, disruption, 
travel time, and accessibility to both employment 
and population for each of the light rail transit! 
busway alternative alignments in the north-south 
crosstown corridor. Alternative 3LB is the pre
ferred alignment in the north-south crosstown 
corridor. Alternatives 3LB and 4LB both have 
about one-third the cost of Alternatives 1LB and 
2LB, with no significant loss of travel time_ Com
pared with Alternative 4LB, Alternative 3LB is 
almost 30 percent less costly while serving only 
about 7 percent less population and about 9 per
cent fewer jobs within walking distance. Alterna-



Table 102 

SUMMARY OF PRELIMINARY EVALUATION IMPACTS FOR ALTERNATIVE LIGHT RAIL 
TRANSIT/BUSWAY ALIGNMENTS IN THE NORTH-SOUTH CROSSTOWN CORRIDOR 

Alignment 1 LB 

Evaluation Criteria light Rail/Busway 

Capital Cost (guideway construction 
cost in millions of dollars) .............. $756.1/$657.1 

Community Disruption 
Type of Land Used (miles) 

Railroad and Former Interurban Right-of·Way .. 7.5 
Cleared Freeway Right-of-Way ........... 1.2 
Public Street Right-of-Way ............. 13.2 
Public Land ...................... 3.4 
Newly Acquired Right-of-Way ........... 4.0 

Total 29.3 

Structure Dislocation (number) 
Residential Buildings ., .............. 26 
Commercial or Industrial Buildings ........ .-
Public Buildings .... , .............. --

Other Disruption .................... None 

Travel Time minutes) 
Northridge-Greendale ................. 43/49 
Northridge-Oak Creek ................. 56/63 

Population Served 
One-Half-Mile Walking Distance ........... 139,700 
Three-Mile Driving Distance ............. 876,000 

Jobs Served 
One-Half-Mile Walking Distance ........... 84,600 

Source: SEWRPC. 

tive 3LB does, however, serve about 8 percent 
more population within driving distance. In addi
tion, Alternative 3LB has a distinct advantage over 
Alternative 4LB in that its alignment directly serves 
General Mitchell Field. 

Formation of Maximum Extent System 
Plans for Fixed Guideway Technologies 
The third step in the development, test, and evalua
tion of the alternative primary transit system plans 
under the moderate growth scenario-centralized 
land use plan alternative future was the design of 
maximum extent light rail transit/busway and 

Alternative Alignment 

Alignment 2LB Alignment 3LB Alignment 4LB 

light Rail/Busway Light Rail/Busway light Rail/Busway 

$737.3/$634.6 $203.7/$122.7 $285.8/$198.6 

11.5 7.7 11.3 

1.2 1.2 1.2 

11.0 16.2 12.2 

2.7 1.0 2.0 

4.3 3.2 3.7 

30.7 29.3 30.4 

-- -- --
5 -- .-
-- -- --

None Location of alignment in Location of alignment in 

reserved lanes would reserved lanes would 

require the taking of two require the taking of two 

lanes on S. 43rd Street lanes on S. 43rd Street 
for 0.8 mile, leaving two for 0.5 mile, leaving two 
lanes in each direction lanes in each direction 

with parking prohibited. with parking prohibited 

Also, one lane in each 
direction on S. Howell 
Avenue for 0.3 mile 
would be taken, leaving 
one moving traffic lane 
in each direction 

44/49 46/52 44/49 

60/66 60/67 60/67 

150,600 139,700 150,600 

814,600 876,000 814,600 

92,500 84,600 92,500 

heavy rail rapid transit system plans, accomplished 
by judiciously combining the seven alignments 
selected for each of the three fixed guideway 
modes-busway, light rail transit, and heavy rail 
rapid transit-within each of the seven general cor
ridors of maximum extent. Four guidelines were 
used in this synthesis of maximum extent system 
plans for each mode. 

The first guideline was to retain, to the extent 
possible, each of the seven preferred alignments for 
each of the three modes in the system plans for 
that mode. These alignments were found to be 
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Table 103 

SUMMARY OF PREFERRED HEAVY RAIL RAPID TRANSIT ALIGNMENTS 
FOR THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Corridor a 

East-West North-South 

Characteristic Northeast North West Northwest Southeast Crosstown Crosstown 

Alternative Alignment ......... 1H 3H 1H 1H 1H 1H 2Hc 

Total Length (miles) .......... 22.6 7.1 18.5 15.8 11.9 11.1 30.6 
On Surface .............. 18.8 0.8 11.1 6.3 5.3 -- 6.0 
In Subway .............. 1.3 2.1 1.4 2.1 2.6 1.7 1.3 
On Elevated Structure ........ 2.5 4.2 6.0 7.4 4.0 9.4 23.3 

Capital Costb (millions of dollars) .. $520.4 $257.6 $327.4 $379.4 $305.5 $363.9 $800.7 
Total Travel Time (minutes) ...... 31 12 27 23 19 17 37 
Population Served Within 

One-Half-Mile Walking Distance ... 90,000 63,100 71,700 111,100 69,200 78,800 148,700 
Population Served Within 

Three-Mile Driving Distance ..... 448,700 388,500 512,200 521,300 349,200 433,900 817,800 
Employment Served Within 

One-Half-Mile Walking Distance ... 86,500 61,800 90,800 75,500 75.400 66,000 95,600 

a Information presented within this table relates to each of the individual corridors onlV, and does not constitute svstemwide information. 
These data, therefore, cannot be summed without incorporating some duplication. 

b For guidewav construction onlv; does not include the cost of right-of-waV and vehicle acquisition or station and maintenance facilitv 
construction. 

c South of the Lakeside Belt Line right-of-wav in the Oak Creek corridor extension, Alternative Alignment 1 H was selected as the preferred 
alignment. 

Source: SEWRPC. 

superior to other alignments concerned in terms of 
construction cost, urban disruption, population 
and employment served, and travel time. The 
second guideline was to minimize the cost and 
disruption attendant to connecting the recom
mended alignments, particularly through the Mil
waukee central business district. The preferred 
alignments were to be connected into a system in 
such a way as to minimize the number of different 
alignments entering the central business district 
and to eliminate the need for extensive turnaround 
and storage facilities in that district. The third 
guideline was to minimize any duplication of 
alignments in the corridors. In the application of 
this guideline, consideration was given both to 
eliminating one or more of any duplicative seg
ments of the preferred alignments in each corridor, 
and to substituting a single new alignment for one 
or more duplicative segments. The fourth guideline 
was to serve as many major land use activity cen
ters as practicable while providing an overall high 
level of accessibility to high- and medium-density 
residential areas. 
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Maximum Extent System Plan for Heavy Rail 
Rapid Transit: Of the seven preferred alignments 
for heavy rail rapid transit, five radiate from the 
central business district and two would be cross
town alignments. One of these preferred align
ments-that in the north-south crosstown corri
dor-would divide into two branches on the south 
side of Milwaukee County. These preferred align
ments have a total length of 113.5 miles, of which 
4.1 miles are common to more than one preferred 
alignment. These seven preferred alignments are 
summarized in Table 103 and shown on Map 46. 
Map 46 illustrates that without some modification 
of the alignments, dead-end terminals would exist 
in proximity to other alignments, and there would 
be duplication of some segments of alignment. 

Accordingly, seven modifications were made to 
the preferred alignments to assist in obtaining an 
efficient system plan. The first modification is 
the relocation of that segment of the northwest 
corridor alignment between W. Keefe Avenue 
and W. Capitol Drive. In order to accommodate 



I 

Map 46 

PREFERRED HEAVY RAIL RAPID TRANSIT ALIGNMENTS 
FOR THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 
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A total of seven preferred alignments suitable for the provision of heavy rail rapid transit were identified within the Milwaukee area. Of these 
seven alignments, five radiate from the City of Milwaukee central business district, while two are of a crosstown configuration. One alignment
that in the north-south crosstown corridor - would divide into two branches on the south side of Milwaukee County . The preferred alignments 
that reach into the Village of Grafton, the City of Waukesha, the Village of Greendale, the City of Oak Creek, and the City of South Mil
waukee are based on the extension of corridors of high travel demand along existing and potentially available rights-of-way. The seven preferred 
alignments have a continued length of 113.5 miles, of which 4.1 miles, or about 4 percent, are common to more than one alignment. 
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a common transfer station between the alignments 
in the northwest and east-west crosstown corridors 
and provide additional vehicle routing flexibility, 
this segment of the northwest corridor alignment 
was substituted with alignments over N. Sherman 
Boulevard between W. Keefe Avenue and W. Mel
vina Street, and over W. Capitol Drive between 
N. 45th and N. 50th Streets. This modification 
would also eliminate a duplicative segment of 
fixed guideway. 

The second modification is the relocation of that 
segment of alignment in the north-south crosstown 
corridor between the East-West Freeway (IH 94) 
and the Stadium Freeway (USH 41). In order to 
accommodate a common transfer station between 
the alignments in the west and north-south cross
town corridors and provide additional vehicle 
routing flexibility, this segment of the north-south 
crosstown corridor alignment was substituted with 
an alignment identical to that in the west corridor 
between the north and south limits of the Mil
waukee County Stadium parking lot. This modifi
cation would also eliminate a duplicative segment 
of fixed guideway. 

The third modification involves the rearrangement 
of the alignment segments in the north, northwest, 
and southeast corridors that are located in the 
immediate vicinity of N. 6th Street and W. Wis
consin Avenue. As originally envisioned, these 
preferred alignments turn from a subway located 
underneath N. 6th Street to a subway located 
underneath E. and W. Wisconsin Avenue. In order 
to provide a more logical interconnection of align
ments in the central business district, as well as to 
more easily provide for through routing of vehicles 
between corridors, this alignment configuration 
was substituted with a tangent alignment beneath 
N. 6th Street through the entire central business 
district. This modification would also eliminate 
both the possible need for vehicle layover, turn
around, and storage tracks in the central business 
district and the community disruption attendant 
to the curved alignments necessary for transition 
between N. 6th Street and W. Wisconsin Avenue. 

The fourth modification provides for a more direct 
routing in what may be considered a south corridor 
from General Mitchell Field to downtown Mil
waukee. This modification joins the Oak Creek 
branch alignment to the preferred alignment in 
the southeast corridor instead of the preferred 
alignment in the north-south crosstown corridor. 
A new segment of alignment would be required 
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along S. Howell Avenue, S. Chase Avenue, and 
S. 4th Street, connecting with the preferred align
ment of the southeast corridor at S. 4th Street 
and W. Rogers Street. This modification eliminates 
a duplicative portion of the Oak Creek branch align
ment between the junction adjacent to S. 43rd 
Street and immediately south of the Chicago & 
North Western Railway New Line Subdivision 
and the intersection of S. Howell and E. Plain
field Avenues. 

The fifth modification provides for the extension 
of the preferred alignment in the north-south corri
dor from W. Silver Spring Drive to the Chicago & 
North Western Railway Capitol Drive spur track 
along the former Milwaukee Electric Lines
Milwaukee Northern Division electric interurban 
railway right-of-way. That segment of the preferred 
alignment to the Village of Grafton which is located 
north of the Capitol Drive spur track would be 
connected to and become part of the preferred 
alignment in the north corridor. This modification 
would also eliminate a duplicative portion of the 
northeast corridor alignment located adjacent to 
the Capitol Drive spur track north of Capitol Drive. 

The sixth modification is the interconnection of 
the preferred alignments in the east-west crosstown 
and northeast corridors in the vicinity of E. Capitol 
Drive and N. Estabrook Parkway. This modifi
cation permits the through routing of vehicles 
between the two alignments, resulting in a reduc
tion in the number of terminals for the maximum 
extent network. In addition, this modification 
eliminates that segment of alignment in the east
west crosstown corridor between N. Estabrook 
Parkway and E. Kenwood Boulevard. 

The seventh modification is the relocation of the 
preferred alignment in the north-south crosstown 
corridor between the Northridge Shopping Center 
and W. Silver Spring Drive approximately one and 
one-half miles to the west. Because of this reloca
tion, the new preferred alignment would be located 
on the Milwaukee Road Twelfth Subdivision right
of-way and on N. Wauwatosa Avenue, thus effect
ing a better spacing of the lines. 

The resulting maximum extent system plan for 
heavy rail rapid transit is shown on Map 47. This 
maximum network would consist of about 103.7 
miles of guideway. Of this total, about 21.6 miles, 
or 21 percent, would be located along active main
line railway rights-of-way; about 20.2 miles, or 
19 percent, would be located along former electric 
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MAXIMUM EXTENT HEAVY RAIL RAPID TRANSIT NETWORK 
FOR THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

SHOREWOOD 

/ 

t 
'- - == . -,...,. .. _ ........ 'p .... 

The max imum extent heavy rail rapid transit network for the moderate growth scenario-central ized land use plan alternative future was 
developed f rom the seven preferred alignments, with modifications made as necessary to provide an efficient system plan. The modifications 
were intended to eliminate duplicative routings, facilitate common stations where two or more alignments cross in the same general vicinity, 
and provide for a more direct routing in certain corridors. As shown on this map, the maximum network for heavy rail rapid transit would 
consist of about 103.7 miles of guideway, of which about 55.5 miles, or 54 percent of the fixed guideway, would be located on elevated 
structures, about 6.7 miles, or 6 percent, would be located in subways, and about 41.5 miles, or 40 percent, would be located on at-grade, 
exclusive rights-of-way. 

Source: SEWRPC. 189 



interurban railway rights-of-way presently owned 
by the Wisconsin Electric Power Company; about 
1.9 miles, or 2 percent, would be located along 
abandoned mainline railway rights-of-way; and 
about 13.6 miles, or 13 percent, would be located 
along both active and cleared freeway rights-of
way, the cleared right-of-way being located along 
the Stadium Freeway-South and Park West Free
way corridors. About 39.2 miles, or 38 percent of 
this maximum extent system, would be located 
on public street rights-of-way; about 3.9 miles, or 
4 percent, would be located on rights-of-way on 
other public lands; and about 3.3 miles, or 3 per
cent, would be located on new rights-of-way 
which would have to be acquired from private 
property owners. Of the total maximum extent 
system, about 55.5 miles, or 54 percent of the 
fixed guideway, would be located on elevated 
structures; about 6.7 miles, or 6 percent, would 
be located in subways; and about 41.5 miles, 
or 40 percent, would be located on fully grade
separated, exclusive rights-of-way. Urban disrup
tion would be relatively low, the new right-of-way 
requiring the taking of only eight residential struc
tures and two institutional structures, as well as 
a limited amount of private parking areas and traf
fic lanes on selected arterial streets. Altogether, the 
maximum extent heavy rail rapid transit network 
under this alternative future would serve about 
494,000 residents within a one-half-mile walking 
distance and about 1 million residents within 
a three-mile driving distance. In addition, a total 
of about 340,000 jobs would be served within 
a one-half-mile walking distance of the alignment. 

The maximum extent system for the heavy rail 
rapid transit mode would be operated as four pri
mary transit routes. Each primary transit route 
represents an organized geographical path followed 
by a vehicle from a starting terminal to a finishing 
terminal on a regularly scheduled basis. These 
routes were selected from the maximum extent 
system of preferred alignments because they would 
logically connect different areas in and around 
the City of Milwaukee as well as major activity 
centers. For purposes of this planning process, 
the four primary transit routes for heavy rail 
rapid transit were arbitrarily numbered Route 1, 
Route 2, Route 3, and Route 4. 

The first route, Route 1, would total 31.7 miles 
in length and extend from the City of Waukesha 
through the Cities of New Berlin and West Allis 
into the City of Milwaukee central business dis
trict. The route would then tum in a northeasterly 
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direction, passing near the University of Wisconsin
Milwaukee campus before turning again in a west
erly direction across the northern section of the 
City of Milwaukee, terminating at the Mayfair Mall 
Shopping Center in the City of Wauwatosa. 

The second route, Route 2, would total 31.7 miles 
in length and would operate in a general north
south direction between the Village of Grafton and 
the City of Oak Creek. Route B would serve the 
Cities of Cedarburg, Mequon, and Glendale, and 
the Villages of Thiensville and Brown Deer, in addi
tion to the Milwaukee central business district. 

The third route, Route 3, would total 26.1 miles 
in length and would cross the Milwaukee urbanized 
area in a general northwest-southeast direction. 
The terminals of this route would be located in the 
Village of Menomonee Falls and the City of South 
Milwaukee, and the route would serve the Cities of 
St. Francis and Cudahy, as well as the Milwaukee 
central business district. 

The fourth route, Route 4, would total 18.2 miles 
in length and would connect the northwest side of 
the City of Milwaukee with the Village of Green
dale along a north-south crosstown alignment. 
Route 4 would also serve the Village of West Mil
waukee and the City of Greenfield. The four routes 
are described in summary form in Table 104 and 
are shown on Map 48. 

Maximum Extent System Plans for Light Rail 
Transit and Busways: Of the seven preferred align
ments identified for the combination light rail 
transit and busway maximum extent system, five 
would radiate from the central business district and 
two would be crosstown alignments. One of these 
preferred alignments-that in the north-south 
crosstown corridor-would divide into two 
branches on the south side of Milwaukee County. 
These preferred alignments have a total length of 
119.7 miles, of which 9.3 miles are common to 
more than one preferred alignment. These seven 
preferred alignments are summarized in Table 105 
and shown on Map 49. The map illustrates that, 
without some modification of the alignments, 
dead-end terminals would exist in proximity to 
other alignments, and there would be duplication 
of some segments of alignment. 

Accordingly, five modifications were made to 
the preferred alignments to assist in obtaining 
an efficient system plan. The first modification 
is the relocation of that segment in the north-



west corridor alignment between W. Keefe Avenue 
and W. Capitol Drive. In order to accommodate 
a common transfer station between the alignments 
in the northwest and east-west crosstown corridors 
and provide additional vehicle routing flexibility, 
this segment of the northwest corridor alignment 
was substituted with alignments on N. Sherman 
Boulevard between W. Keefe Avenue and W. Capi
tol Drive, and on W. Capitol Drive between N. Sher
man Boulevard and W. Fond du Lac Avenue. This 
modification would also eliminate a duplicative 
segment of fixed guideway. 

The second modification is the relocation of that 
segment of alignment in the west corridor between 
N. 37th Street and N. Mitchell Boulevard. In order 
to accommodate a common transfer station 
between the alignments in the west and north
south crosstown corridors and provide additional 
vehicle routing flexibility, this segment of the west 
corridor alignment was substituted with an align
ment that turns off W. Wisconsin Avenue at N. 38th 
Street and is located on an elevated structure over 
W. Blue Mound Road between N. 38th Street and 
N. 44th Street, where a connection is made with 
the preferred north-south crosstown corridor. This 
segment of the relocated alignment would require 
that W. Blue Mound Road between N. 38th and 
N. 39th Streets be closed to motor vehicle traffic 
and dedicated for use as a transit right-of-way. The 
relocated segment of alignment would follow the 
same alignment selected for the north-south cross
town corridor for about 0.6 mile to a location 
adjacent to the Milwaukee County Stadium park
ing lot. Here, the relocated alignment would enter 
an elevated structure to pass over the Stadium 
parking lot, as well as over the Stadium Freeway 
(USH 41) and the East-West Freeway (IH 94), 
before connecting with the original preferred align
ment of the west corridor at N. Mitchell Boulevard 
immediately north of the East-West Freeway. 

The third modification provides for a more direct 
routing in what may be considered a south corridor 
from General Mitchell Field to downtown Mil
waukee. This modification joins the Oak Creek 
branch alignment to the preferred alignment in the 
southeast corridor instead of to the preferred align
ment in the north-south crosstown corridor. A new 
segment of alignment would be required along 
S. Howell Avenue, S. Chase Avenue, and a one-way 
pair of arterial streets-So 4th and S. 5th Streets
connecting with the preferred alignment of the 
southeast corridor at W. Rogers Street. This modi
fication eliminates a duplicative portion of the Oak 

Creek branch alignment between the junction of 
the two branches near S. 41st Street and W. Plain
field Avenue and the location at which the Lakeside 
Belt Line right-of-way crosses S. Howell Avenue. 

The fourth modification eliminates a duplicative 
segment of the preferred alignment in the north
west corridor between the intersection of N. 37th 
Street and W. Wisconsin Avenue and the intersec
tion of W. Highland Boulevard and W. Juneau 
Avenue. Routing of vehicles in this area would be 
over the relocated preferred alignment in the west 
corridor between N. 38th and N. 44th Streets, and 
over the preferred alignment in the north-south 
crosstown corridor between W. Blue Mound Road 
and W. Highland Boulevard. This modification coin
cides with the second alignment modification-the 
relocation of that segment of alignment in the west 
corridor between N. 37th Street and N. Mitchell 
Boulevard-and necessitates the construction of an 
east-to-north connection at the intersection of 
N. 44th Street and W. Blue Mound Road. 

The fifth alignment modification provides for the 
extension of the preferred alignment in the north 
corridor from W. Silver Spring Drive to the Chi
cago & North Western Railway Capitol Drive spur 
track along the former Milwaukee Electric Lines
Milwaukee Northern Division electric interurban 
railway right-of-way. That segment of the pre
ferred alignment to the Village of Grafton which 
is located north of the Capitol Drive spur track 
would be connected to and become part of the 
preferred alignment in the north corridor. This 
modification would also eliminate a duplicative 
portion of the northeast corridor alignment located 
adjacent to the Capitol Drive spur track north of 
E. Capitol Drive. 

The maximum extent light rail transit and busway 
system includes the UWM spur configuration as 
described for the preferred alignment for the east
west crosstown corridor. Such a configuration 
would better allow the use of the UWM spur as 
a terminal and turnaround facility for different 
routes and would better fit into the existing street 
pattern in the area. 

The maximum extent system plan for the light rail 
transit and busway modes is shown on Map 50. 
This maximum network would consist of about 
104.5 miles of guideway. Of this total, 11.7 miles, 
or 11 percent, would be located along active main
line railway rights-of-way; about 31.4 miles, or 
30 percent, would be located along former electric 
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Table 104 

SUMMARY OF PRIMARY TRANSIT SYSTEM ROUTES FOR HEAVY RAIL RAPID 
TRANSIT IN THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Route Designation 
a 

Characteristic 1 2 3 4 

Route Description .......... Waukesha-Milwaukee Grafton-Milwaukee Menomonee Falls-Milwaukee Northridge-
Central Business Central Business Central Business District- South ridge 
District-UWM District-Oak Creek South Milwaukee 

Total Length (miles) .......... 31.7 31.7 26.1 18.2 
On Surface .............. 14.6 12.5 11.7 3.0 
In Subway . . . . . . . . . . . . . . 1.4 3.7 3.7 0.5 
On Elevated Structure ........ 15.7 15.5 10.7 14.7 

Capital Cost
b 

(millions of dollars) .. $684.5 $750.3 $579.3 $493.6 
Population Served Within 

One-Half-Mile Walking Distance ... 146,300 124,200 178,400 115,100 
Population Served Within 

Three-Mile Driving Distance ... .. 963,000 570,500 765,400 661,700 
Employment Served Within 

One-Half-Mile Walking Distance. .. 129,000 91,400 95,000 76,100 

a Information presented within this table relates only to each of the primary transit system rates that are part of the maximum extent heavy rail 
rapid transit system. These data do not constitute aggregare systemwide information and therefore should not be summed for such purposes. 

b F '
d 

. 
or gUt eway constructIOn only; does not include the cost of right-of-way and vehicle acquisition or station and maintenance facility 

construction. 

Source: SEWRPC. 

interurban railway rights-of-way presently owned 
by the Wisconsin Electric Power Company; about 
0.5 mile, or less than 1 percent, would be located 
along abandoned mainline railway rights-of-way; 
and 1.6 miles, or nearly 2 percent, would be located 
along the cleared freeway rights-of-way of the 
Stadium Freeway-South and Park Freeway-East 
corridors. About 51.7 miles, or 49 percent of this 
maximum extent system, would be located on the 
rights-of-way of existing public streets and high
ways_ Of this total, 33.8 miles, or 65 percent, 
would be located in the median areas of public 
street and highway rights-of-way; 11.2 miles, or 
22 percent, would be located in reserved lanes 
on public streets; 2_2 miles, or 4 percent, would 
consist of operation in mixed traffic; 2.0 miles, 
or 4 percent, would be located in transit malls; 
1.2 miles, or 2 percent, would be located over 
dedicated street right-of-way; and 1.3 miles, or 
3 percent, would be located on an elevated struc
ture above public streets. The maximum network 
would require the use of other public lands for 
a total distance of 3.6 miles, or 3 percent of the 
maximum extent system, as well as the acquisition 
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of about 4.1 miles of new right-of-way which is 
privately owned, or 4 percent of the system. Of the 
total maximum extent system, about 96_7 miles, 
or 92 percent of the fixed guideway, would be 
located on the surface, and about 7_8 miles, or 
8 percent, would be located on elevated structures. 
There would be no segments of fixed guideway 
located in subways. Total urban disruption would 
be relatively low, the new right-of-way requiring 
the taking of only five residential structures as well 
as some private parking areas and traffic and park
ing lanes on selected arterial streets. Altogether, the 
maximum extent light rail transit/busway network 
under this alternative future would serve about 
508,000 residents within a one-half-mile walking 
distance and about 1 million residents within 
a three-mile driving distance_ In addition, a total 
of about 347,900 jobs would be served within 
a one-half-mile walking distance of the alignment_ 

The maximum extent system for the light rail 
transit and busway modes could be operated as five 
primary transit routes_ The first route, Route 1, 
would total 23.2 miles in length and would extend 



I 
I 
I 
I 
I 
I 

J 

Map 48 

HEAVY RAIL RAPID TRANSIT PRIMARY TRANSIT SYSTEM ROUTES 
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For purposes of primary transit system plan test and evaluation, the maximum extent system for the heavy rail rapid t ransit mode was assumed 
to be operated as fOUf primary transit routes. T he first route would total 31.7 miles in length and extend from the City of Waukesha through 
the City of Milwaukee central business district. passing near the University of Wisconsin-Milwau kee campus, and terminat ing in the City of 
Wauwatosa. The second route would also total 3 1.7 miles in length and would operate in a general north-south direction between the Village 
of Grafton and the City of Oak Creek, also passing through the City of Milwaukee cent ral business district. The third rou te wou ld to tal 
26. 1 mi les in length and would operate in a genera l northwest·southeast direct ion between the Vil lage of Menomonee Fal ls and the City of 
South Milwaukee, and i t , too, would pass through the City of Milwaukee cent ral business district. The fourth route would to tal 18.2 mites in 
length and would run in a north-south di rection about two to three mi les west of dow ntown Milwaukee between the northw est side of the 
Ci t y of Milwaukee and the Village of Greendale, functioning as a crosstown route . 

Source: SEWRPC. 193 



Table 105 

SUMMARY OF PREFERRED LIGHT RAIL TRANSIT/BUSWAY ALIGNMENTS 
FOR THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Corridora 

East-West North-South 
Characteristic Northeast North West Northwest Southeast Crosstown Crosstown 

Alternative Alignment . . . . . . . . . 3LB 2LB 2LB 3LB 2LB 3LB 3LB 
Total Length (miles) .......... 25.4c 6.9 18.7 15.4 11.9 12.1 29.3 

On Surface .............. 25.4c 6.9 17.7 15.0 9.8 12.1 27.0 
In Subway .............. -- .- -- -- _. -- --
On Elevated Structure ........ 

Capital Costb (millions of dollars) 

_. -- 1.0 0.4 2.1 -- 2.3 

Light Rail Transit .......... $264.1 c $45.4 $122.9 $82.7 $139.3 $79.3 $203.7 
Busway ................ $155.3c $23.9 $ 66.7 $43.8 $ 96.7 $40.7 $122.7 

Total Travel Time (minutes) 
46d/60e Light Raii Transit .......... 54 24 51 43 35 35 

Busway ................ 59 27 58 48 38 39 52d /67e 

Population Served Within 
One-Half-Mile Walking Distance ... 98,700 64,300 84,900 114,600 69,200 79,600 139,700 

Population Served Within 
Three-Mile Driving Distance ..... 482,500 390,100 537,900 575,600 349,200 439,400 876,000 

Employment Served Within 
One-Half-Mile Walking Distance ... 90,500 63,000 79,600 74,100 75,400 65,800 84,600 

a Information presented within this table relates to each of the individual corridors only, and does not constitute systemwide information. 
These data, therefore, cannot be summed without incorporating some duplication. 

b For guideway construction only; does not include the cost of right-of-way and vehicle acquisition or station and maintenance facility 
construction. 

c Includes UWM spur alignment. 

d To Greendale branch. 

e To Oak Creek branch. 

Source: SEWRPC. 

from the City of Waukesha to the University of 
Wisconsin-Milwaukee, passing through the Mil
waukee central business district. 

The second route, Route 2, would total 32.8 miles 
in length, and would extend in a generally north
south direction from the Village of Grafton to the 
City of Oak Creek through the Milwaukee central 
business district. Route 2 would also serve the 
Villages of Thiensville and Brown Deer, as well as 
the Cities of Mequon and Glendale. 

The third route, Route 3, would total 26.3 miles 
in length, and would extend in a generally north-
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west-southeast direction from the Village of 
Menomonee Falls through the central business 
district of Milwaukee, the Village of St. Francis, 
and the City of Cudahy, terminating in the City of 
South Milwaukee. 

The fourth route, Route 4, would total 19.7 miles 
in length, and would extend in a generally north
south direction along a crosstown alignment. The 
terminals of Route 4 would be located at the 
Northridge and Southridge Shopping Centers,.and 
the route would serve the Villages of Greendale 
and West Milwaukee and the City of Greenfield, in 
addition to the City of Milwaukee. 
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PREFERRED LIGHT RAIL TRANSIT/BUSWAY ALIGNMENTS 
FOR THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 
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A total of seven preferred alignments suitable for the provision of light rail transit and busway service were identified within the Milwaukee 
area. Of these seven alignments, five radiate from the City of Milwaukee central business district, and two are of a crosstown configuration. 

One alignment-that in the north-south crosstown corridor - would divide into two branches on the south side of Milwaukee County. The 
preferred alignments that reach into the Village of Grafton, the City of Waukesha, the Village of Greendale, the City of Oak Creek, and the 
City of South Milwaukee are based on the extension of corridors of high travel demand along existing and potentially available rights-of-way. 
The seven preferred alignments have a combined length of 119.7 miles, of which 9.3 miles, or about 8 percent, are common to more than 
one al ignment. 

Source: SEWRPC, 
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Map 50 

MAXIMUM EXTENT LIGHT RAIL TRANSIT/ BUSWAY NETWORK 
FOR THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 
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The maximum extent light rail transit and busway network for the moderate growth scenario-centralized land use plan alternative future was 
developed from the seven preferred alignments, with modifications made as necessary to provide an efficient system plan. The modifications 
were intended to eliminate duplicative routings, facilitate common stations where two or more alignments cross in the same general vicinity, 
and p rovide for a more direct routing in certain corridors. As shown on this map, the maximum network for light rail transit and busway 
service would cons ist of about 104.5 miles of guideway, of which 96.7 miles, or 92 percent, would be located on the surface, and about 
7.8 m iles, or about 8 percent, would be located on elevated structures. There would be no segments of guideway located in subways. 

Source: SEWRPC. 
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The fifth and last route, Route 5, would total 
24.8 miles in length, and would serve the Cities 
of Milwaukee and Wauwatosa. The overall con
figuration of Route 5 would be that of a loop 
which primarily serves the most intensely devel
oped areas of the City of Milwaukee as well as the 
University of Wisconsin-Milwaukee campus area 
and the central business district of the City of 
Milwaukee. The five routes are summarized in 
Table 106 and illustrated on Map 51. 

Summary of Maximum Network Design for Fixed 
Guideway Technologies: The third step in the 
development, test, and evaluation of alternative 
primary transit system plans under the moderate 
growth scenario-centralized land use plan alterna
tive future involved the synthesis of maximum 
extent system plans for the three primary transit 
modes which require the construction of fixed 
guideway facilities. These three primary transit 
modes are heavy rail rapid transit, light rail transit, 
and busways. The maximum extent system for 
heavy rail rapid transit consists of four routes 
totaling about 108 one-way route miles in length 
and operating over 103.7 miles of fixed guideway. 
The system would have a capital cost of $2,269 
million, not including the cost of right-of-way 
acquisition, vehicle acquisition, and station and 
maintenance facility construction. The popula
tion living within a one-half-mile walking distance 
of the system would total about 494,000, while 
the popUlation served within a three-mile driving 
distance would total about 1 million. A total of 
340,000 jobs would be served within a one-half
mile walking distance of this system. 

The maximum extent system plan for light rail 
transit and busways consists of five routes totaling 
about 127 one-way route miles in length operating 
over 104.5 miles of fixed guideway. The capital 
cost of this system is about $773.8 million for the 
light rail transit system and $466.5 million for the 
busway system, not including the cost of right-of
way acquisition, vehicle acquisition, and station 
and maintenance facility construction. The popula
tion served within a one-half-mile walking distance 
of the system would total about 508,000, while 
the popUlation served within a three-mile driving 
distance would total about 1 million. A total of 
about 347,900 jobs would be served within a one
half-mile walking distance of this system. 

The configurations of the heavy rail rapid transit 
maximum extent network and the light rail transit/ 
busway maximum extent network are very similar. 

The major difference between the two maximum 
extent networks is that the light rail transit/busway 
system includes a spur to the University of Wis
consin-Milwaukee campus area, as well as a spur to 
the Milwaukee County Institutions grounds, which 
serve to create a closed loop in the system. These 
two fixed guideway segments are not contained 
within the heavy rail rapid transit system. The 
heavy rail rapid transit system, however, does 
include a fixed guideway along the cleared right-of
way for the Park West Freeway, a segment which 
is not included in the light rail transit/busway 
system. There are also several minor differences 
in the location of the alignments constituting the 
heavy rail rapid transit and the light rail transit/ 
busway networks which are attributable to the 
specific design attributes of each of the technolo
gies. These differences are related primarily to the 
horizontal and vertical alignment requirements of 
each of the technologies, and are therefore evident 
in intensely developed areas, at junctions and ter
minals, and at locations where mainline horizontal 
curves are necessary. 

These two maximum extent networks, together 
with the maximum networks defined for the bus
on-freeway and commuter rail modes, constitute 
the basis for further primary transit system plan 
test and evaluation under the moderate growth 
scenario-centralized land use plan alternative 
future. Further test and evaluation efforts, includ
ing traffic simulation model studies, are intended 
to define the "best plan" for each mode under this 
future by identifying those services and facilities 
which should be cut back or deleted. The best 
truncated system plans for each of the primary 
transit modes will then be combined into a best 
plan for the moderate growth scenario-centralized 
land use plan alternative future. 

EV ALUATION OF ALTERNATIVE 
PRIMARY TRANSIT SYSTEM PLANS 

The fourth step in the process of designing a pri
mary transit system plan for the Milwaukee area 
under this study consisted of the test and evalua
tion of each of the maximum extent system plans 
for each of the five modes under each of the four 
alternative futures. Based upon this initial test and 
evaluation, "best" systems for each mode under 
each future were developed. These best systems 
represent truncated versions of the maximum 
extent systems from which facilities and services 
indicated by the test and evaluation process to be 
unproductive were deleted. The findings of this 
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Table 106 

SUMMARY OF PRIMARY TRANSIT SYSTEM ROUTES FOR LIGHT RAIL TRANSIT 
AND BUSWAYS IN THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Route Designation 
a 

Characteristic 1 2 3 4 5 

Route Description ... , . ... . . . Wau kesha-M i Iwau kee Grafton-Milwaukee Menomonee Falls-Milwaukee Northridge- UWM-County 

Central Business Central Business Central Business District- South ridge Institutions 

District-UWM District-Oak Creek South Milwaukee Grounds-UWM 

Total Length (miles) .......... 23.2 32.8 26.3 19.7 24.8 
On Surface .............. 20.8 32.8 22.5 17.2 23.1 

On Exclusive Right-of-Way ... 13.4 17.3 5.9 9.0 6.9 
In Median Area .......... -- 9.2 12.0 8.2 8.6 
In Reserved Lanes ......... 4.0 5.7 4.0 -- 5.4 
Mixed Traffic Operation ..... 1.4 0.6 0.6 -- 0.5 
In Transit Mall. .......... 2.0 -- -- -- 1.7 

In Subway .............. -- -- -- -- --
On Elevated Structure ........ 2.4 -- 3.8 2.5 1.7 

Capital Costb (millions of dollars) 

Light Rail Transit .......... $204.0 $178.7 $244.7 $150.8 $217.9 
Busway ................ $129.9 $ 96.7 $161.8 $ 92.2 $141.4 

Population Served Within 

One-Half-Mile Walking Distance ... 96,300 124,200 170,700 115,000 136,200 
Population Served Within 

Three-Mile Driving Distance ..... 605,300 570,500 630,800 661,700 557,300 
Employment Served With in 

One-Half-Mile Walking Distance ... 84,900 91,400 100,000 76,100 134,500 

a Information presented within this table relates only to each of the primary transit system routes that are part of the maximum extent heavy rail rapid transit 

system. These data do not constitute aggregate systemwide information and therefore should not be summed for such purposes. 

b For guideway construction only; does not include the cost of right-of-way and vehicle acquisition or station and maintenance facility construction. 

Source: SEWRPC. 

initial test and evaluation under the moderate 
growth scenario-centralized land use plan alterna
tive future are summarized in this section, and the 
five "best" plans for this alternative future, one 
for each potential Milwaukee area primary transit 
mode-bus-on-freeway, commuter rail, light rail 
transit, heavy rail rapid transit, and bus on bus
ways-are described_ 

Because the plans initially considered were intended 
to be maximum extent plans which proposed to 
extend service beyond reasonably warranted limits, 
the initial evaluation of the plans was confined to 
a few selected, basic measures of the service pro
vided, the potential utilization, and the costs 
entailed-measures which consisted of a small, but 
important, subset of the primary transit system 
development objectives and standards adopted 
under the study. In the next step of the process of 
designing a recommended plan, the "best" plans 
for each of the different primary transit modes 
were compared, and a "best" overall plan for each 
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alternative future identified. This set of plans was 
then subject to further test and evaluation using 
a more comprehensive set of evaluative measures. 

Evaluation of Maximum Extent 
Bus-on-Freeway System Plan 
One of the primary transit technologies potentially 
applicable in the Milwaukee area over the next 
20 years is that of buses operating over operation
ally controlled freeways. The maximum extent 
system plan developed for this technology is sum
marized with respect to its coverage, stations, 
routes, and operation on Map 52 and in Tables 107 
through 109. Map 53 and Tables 110 and 111 pro
vide comparable information for the base, or 
benchmark, plan used in the study, The base plan 
envisions no long-range primary transit improve
ments in the Milwaukee area and is composed, in 
effect, of the existing Milwaukee area transit 
system, incorporating into that system, however, 
those short-range improvements recommended in 
the adopted Milwaukee County five-year transit 
improvement plan. 
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MapSl 

LIGHT RAIL TRANSIT/BUSWAY PRIMARY TRANSIT SYSTEM ROUTES 
FOR THE MODERATE GROWTH SCENARIO-CENTRALI ZED LAND USE PLAN 

SHOREWOOD 

LEGEND 
ROUTE NO I 
WA W<EStiA-M ILWAU KEE -UWM 

ROUTE NO 2 
GRlIFTON-M ILWAUO(EE-OAK CM:EK 

ROU T E NO :5 
M ENOt.oON EE Ftl.l.LS- M ILWAUKEE _ 
SOU TH M ILWAUKEE 

Fl'OV TE NO " 
~TH·soun .. CROSSTOWr./ 

~UT E NO ~ 
M ILWAUKE E- WAU WATOSA LOOP 

SOOTH 
It· LWAut(EE 

t 
• . - .. - n= ....... . ". 

For purposes of primary transit system test and evaluation, the maximum extent system for the light rail transit and buswav modes was 
assumed to be operated as five primary transit routes, The first route would total 23.2 miles in length and extend from the City of Waukesha 
through the City of Milwaukee central business district, and terminate at the University of Wisconsin -Milwaukee campus. The second route 
would total 32.8 miles in length and would operate in a general north-south direction between the Village of Grafton and the CitY of Oak 
Creek, also passing through the City of Milwaukee central business district. The third route would total 26.3 miles in length and would operate 
in a general northwest-southeast direction between the Village of Menomonee Falls and the City of South Milwaukee, and it, too, would pass 
t hrough the City of Milwaukee central business district. The fourth route would total 19.7 miles in length and would run in a north-south 
direction about two to three miles west of downtown Milwaukee between the northwest side of the City of Milwaukee and the Village 01 
Greendale, functioni ng as a crosstown route. The fifth route would total 24 .8 miles in length, and would form a loop connecting much of the 
City of Mi lwaukee's north side as well as the CitY of Wauwatosa with the University of Wisconsin-Milwaukee campus and downtown Milwaukee. 

Source: SEWRPC. 199 
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Table 107 

PRIMARY TRANSIT STATIONS FOR THE MAXIMUM EXTENT BUS-ON-FREEWAY SYSTEM 
PLAN UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Travel Time 
Facilities and Services to Milwaukee 

Connecting 
CBD 

Frequency of Service (buses per houd Location (minutes) 
Connecting Express or 

Morning Midday Afternoon Evening Civil Parking Primary Local Off-

Intersection Division Status Shelter Spaces Routes Routes Peak Peak In Out In Out In Out In Out 

IH 43 and STH 33 .. Village of Proposed Yes 300 1 -- 47 44 3 3 2 2 4 5 2 2 
Saukville 

I H 43 and CTH Q . · . Town of Grafton Proposed Yes 275 1 1 40 37 3 3 2 2 4 5 2 2 

S. 1 st Avenue and 
Wisconsin Avenue. Village of Grafton Proposed Yes 100 1 1 51 48 2 2 1 1 2 4 1 1 

I H 43 and CTH C .. Town of Grafton Existing Yes 150 1 -- 37 34 2 2 1 1 2 4 1 1 

Cedarburg Road and 

Highland Road. City of Mequon Existing Yes 200 1 1 46 43 3 2 1 1 4 6 1 1 

I H 43 and Mequon Road. City of Mequon Proposed Yes 300 1 1 32 29 3 2 1 1 4 6 1 1 

N. 76th Street and 
W. Brown Deer Road. City of Milwaukee Proposed Yes 175 1 5 38 35 6 3 3 3 3 7 2 2 

IH 43 and 
Brown Deer Road. Village of Existing Yes 30 1 2 28 25 6 3 3 3 3 7 2 2 

River Hills 

N. Teutonia Avenue 

and W. Florist Avenue · . City of Milwaukee Proposed Yes 100 1 1 42 39 4 3 1 1 3 5 1 1 

IH 43 and 
W. Silver Spring Drive. Village of Glendale Existing Yes 200 4 7 22 19 16 12 7 7 15 24 7 7 

IH 43 and 
W. Locust Street. · -- CitY'of Milwaukee Proposed Yes -- 3 4 16 14 6 3 3 3 3 7 2 2 

IH 43 and 
W. North Avenue .... City of Milwaukee Proposed Yes -- 5 4 13 12 22 15 10 10 18 31 9 9 

W. Appleton Avenue and 

W. Silver Spring Drive. City of Milwaukee Proposed Yes 180 1 1 37 34 6 6 3 3 7 7 2 2 

W. North Avenue and 

W, lisbon Avenue. City of Milwaukee Proposed Yes -- 1 3 21 18 6 6 3 3 7 7 2 2 

W. Main Street and 

W. Washington Street ... City of West Bend Proposed Yes 80 1 -- 83 78 2 2 1 1 2 3 1 1 

S. Main Street and 
W. Paradise Drive · . City of West Bend Proposed Yes 200 1 -- 75 70 2 2 1 1 2 3 1 1 

USH 45 and STH 60 . Town of Polk Proposed Yes 120 1 -- 66 61 2 2 1 1 2 3 1 1 

USH 45 and USH 145 Town of Polk Proposed Yes 160 1 -- 57 52 2 2 1 1 2 3 1 1 

Pilgrim Road and 

Mequon Road .. Village of Proposed Yes 170 1 1 46 41 2 2 1 1 2 2 1 1 

Germantown 

USH 41 and Main Street. Village of Proposed Yes 200 2 1 40 35 4 4 2 2 4 5 2 2 

Menomonee Falls 

N. 107th Street and 
W. Good Hope Road City of Milwaukee Proposed Yes 175 1 3 38 33 3 2 1 1 4 4 1 1 

N. Calhoun Road and 

W. Capitol Drive .. ... City of Brookfield Proposed Yes 225 1 1 40 35 4 3 2 2 3 7 2 2 

N. 124th Street and 

W. Capitol Drive .. ... City of Wauwatosa Proposed Yes 250 1 3 35 30 4 3 2 2 3 7 2 2 

USH 45 and W. Water-
town Plank Road . . · . City of Wauwatosa Existing Yes 350 2 2 28 24 5 5 4 4 5 5 4 4 

S. Main Street and 

E, Wisconsin Avenue City of Oconomowoc Proposed Yes 90 1 -- 71 67 2 2 2 2 2 3 2 2 

E. Summit Avenue and 

Pabst Road .. · . City of Oconomowoc Proposed Yes 50 1 -- 64 60 3 3 2 2 3 3 2 2 

Summit Avenue and 

Delafield Road ... · . Town of Summit Existing Yes 50 1 -- 59 55 3 3 2 2 3 3 2 2 

Lakeland Road and 

STH 16 .. .. . · . · . Village of Nashotah Existing Yes 90 1 -- 63 59 2 2 2 2 2 3 2 2 

STH 83 and IH 94 · . City of Delafield Proposed Yes 125 1 -- 50 46 3 3 2 2 3 3 2 2 

Merton Avenue and 

STH 16 .. ., .. .. . Village of Hartland Proposed Yes 125 1 -- 56 52 2 2 2 2 2 3 2 2 

Main Street and USH 16 .. Village of Pewaukee Proposed Yes 160 1 1 46 42 2 2 2 2 2 3 2 2 
Grandview Boulevard 

and IH 94 ..... .... City of Waukesha Proposed Yes 220 1 1 43 39 3 3 2 2 3 3 2 2 
N. Barstow Street and 

W. Main Street ..... City of Waukesha Proposed Yes 90 1 1 44 40 3 3 1 1 3 4 1 1 
N. Barker Road and 

W. Blue Mound Road. Town of Brookfield Existing Yes 300 1 1 34 30 3 3 1 1 3 4 1 1 
N. Moorland Road 

andlH94. . . .... City of Brookfield Proposed Yes 170 3 2 30 26 9 7 7 7 7 11 6 6 
N. 84th Street and I H 94. City of Milwaukee Proposed Yes 400 9 2 22 18 25 21 13 13 23 33 13 13 
Cemetery Access Road 

and IH 94 .. ..... City of Milwaukee Proposed Yes -- 1 -- 20 16 5 5 4 4 5 5 4 4 
N. 3rd Street and 

W. Wisconsin Avenue. City of Milwaukee Existing Yes -- 29 23 -- -- 110 79 61 61 104 162 52 52 
USH 45 and 

W. National Avenue ... City of West Allis Proposed Yes 350 1 4 24 20 5 2 2 2 2 10 2 2 
S. 43rd Street and 

W. Morgan Avenue · . · . City of Milwaukee Proposed Yes 150 1 1 30 27 3 3 2 2 3 3 2 2 
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Table 107 (continued) 

Travel Time 
Facil ities and Services to Milwaukee 

Location 
Connecting 

CBD 
Frequency of Service (buses per hour) 

(minutes) 
Connecting Express or 

Morning Midday Afternoon Evening Station Civil Parking Primary Local Off· 
Number Intersection Division Status Shelter Spaces 

41 S. 44th Street and 
W. National Avenue ... Village of 

West Milwaukee Proposed Yes .. 

42 S. lOath Street and 
STH 15. City of Greenfield Existing Yes 400 

43 W. Loomis Road and 
W. Rawson Avenue. City of Franklin Proposed Yes 225 

44 S. 76th Street and 
W. Cold Spring Road. City of Greenfield Proposed Yes 300 

45 W. Loomis Road and 
W. Grange Avenue. Village of Greendale Proposed Yes .. 

46 S. 27th Street 
and IH 894, ....... City of Milwaukee Proposed Yes 350 

47 STH 15 and STH 20 , Town of East Troy Proposed Yes 80 
48 STH 83 and STH 15 , , Town of Mukwonago Existing Yes 170 
49 CTH F and STH 15, Town of Vernon Existing Yes 120 
50 Racine Avenue 

and STH 15 ....... . City of New Berlin Existing Yes 200 
51 S. Moorland Road 

and STH 15 City of New Berlin Proposed Yes 140 
52 6th Avenue and 

56th Street .. City of Kenosha Existing Yes 100 
53 STH 31 and 

52nd Avenue . .... . City of Kenosha Proposed Yes 500 
54 Wisconsin Avenue and 

6th Street .. ...... City of Racine Proposed Yes 100 
55 STH 31 and 12th Street , , Town of Mt. Pleasant Proposed Yes 500 
56 IH 94 and STH 20 ... . Town of Mt. Pleasant Proposed Yes 400 
57 I H 94 and Ryan Road City of Oak Creek Proposed Yes 350 
58 Nicholson Avenue and 

E. Rawson Avenue City of Oak Creek Proposed Yes 300 
59 IH 94 and 

W. CoJlege Avenue .. City of Milwaukee Existing Yes 450 
60 IH 94 and 

W. Holt Avenue . City of Milwaukee Existing Yes 240 
61 S. Lake Drive and 

E. Lunham Avenue. City of Cudahy Proposed Yes 250 

Source: SEWRPC. 

Under the maximum extent bus-on-freeway plan, 
buses would operate in primary transit service pri
marily over existing and proposed freeways 
between outlying park-ride lots and the Milwaukee 
central business district (CBD). Bus routes from 
p&rk-ride lots in Milwaukee County to the CBD 
would be operated with a very limited number of 
intermediate stops as necessary to connect and 
coordinate with feeder express and local bus ser
vice, thus providing access to major travel genera
tors other than the Milwaukee CBD. From the 
west, intermediate stops would be located at 
S. Moorland Road and at S. 84th Street; from the 
north, intermediate stops would be located at 
W. Silver Spring Drive and at W. North Avenue; 
and from the south, an intermediate stop would be 
located at W. Oklahoma Avenue. Primary transit 
bus routes originating at locations uutside Mil
waukee County but within the existing or future 
Milwaukee urbanized area would generally serve 
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Routes Routes Peak Peak In Out In Out In Out In 

1 2 20 17 3 3 2 2 3 3 2 

1 3 30 27 4 3 2 2 3 7 2 

1 1 37 33 4 3 2 2' 3 6 2 

1 2 29 26 3 2 2 2 2 8 2 

1 2 29 26 4 3 2 2 3 7 2 

1 3 25 22 3 3 2 2 3 6 2 
1 .. 74 70 4 2 2 2 2 5 2 
1 .. 65 61 4 2 2 2 2 5 2 
1 .. 55 51 4 2 2 2 2 5 2 

1 .. 49 45 4 2 2 2 2 5 2 

1 2 43 39 4 2 2 2 2 5 2 

1 6 72 69 4 2 4 4 6 8 2 

1 1 58 55 4 2 4 4 6 8 2 

1 8 66 63 5 2 4 4 8 10 2 
1 1 54 51 5 2 4 4 8 10 2 
1 .. 44 41 5 2 4 4 8 10 2 
1 2 30 27 5 2 4 4 3 7 2 

1 1 31 28 5 3 2 2 3 6 2 

4 4 26 23 11 6 8 8 16 20 4 

1 3 21 20 5 5 3 3 8 8 2 

1 .. 28 27 4 3 2 2 5 5 2 

two outlying park-ride lots prior to proceeding 
essentially nonstop to the Milwaukee CBD. Pri
mary transit bus routes originating at locations 
outside the Milwaukee urbanized area would have 
stops at two to five outlying park-ride lots prior to 
proceeding essentially nonstop to the CBD. The 
park-ride lots would be located, to the extent 
practicable, within or near freeway interchanges to 
minimize travel times. Within the Milwaukee CBD, 
all primary transit bus routes would operate over 
E. and W. Wisconsin Avenue for about two miles, 
with stops everyone-quarter mile. 

The Milwaukee area freeways over which buses 
would operate in primary transit service would 
be operationally controlled during peak travel 
periods. All freeway entrance ramps in the Mil
waukee urbanized area would be ramp metered to 
restrain automobile and truck access to the free
ways during peak travel periods. The ramp meters 
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Table 108 

PRIMARY TRANSIT ROUTES FOR THE MAXIMUM EXTENT BUS-ON-FREEWAY SYSTEM PLAN 

Route Stops 
One-Way Route 

Route Station Fare to Downtown 
Number Number Location Milwaukee 

1-Port Washington 1 IH 43 and STH 33 $1.80 
2 I H 43 and CTH Q . 1.60 

10 IH 43 and W. Silver Spring Drive 0.60 
12 IH 43 and W. North Avenue ... 0.60 
38 N. 3rd Street and W. Wisconsin Avenue --

2-Cedarburg 3 S. 1 st Avenue and Wisconsin Avenue. $1.60 
4 IH 43 and CTH C . .. 1.40 

10 IH 43 and W. Silver Spring Drive 0.60 
12 IH 43 and W. North Avenue. · . 0.60 
38 N. 3rd Street and W. Wisconsin Avenue --

3-Mequon 5 Cedarburg Road and Highland Road. $1.20 

6 I H 43 and Mequon Road . . . 1.00 
10 I H 43 and W. Silver Spring Road 0.60 
12 IH 43 and W. North Avenue. · . 0.60 
38 N. 3rd Street and W. Wisconsin Avenue --

4-Brown Deer 7 N. 76th Street and W. Brown Deer Road. $0.60 

8 I H 43 and W. Brown Deer Road. 0.60 
11 IH 43 and W. Locust Street. 0.60 
12 IH 43 and W. North Avenue. · . 0.60 
38 N. 3rd Street and W. Wisconsin Avenue --

5-River Hills -- STH 57 and W. County line Road. $0.60 

9 N. Teutonia Avenue and W. Florist Avenue. 0.60 
10 IH 43 and W. Silver Spring Drive .. 0.60 
12 IH 43 and W. North Avenue. 0.60 
38 N. 3rd Street and W. Wisconsin Avenue --

6-Northwest Side 13 W. Appleton Avenue and W. Silver Spring Drive $0.60 
14 W. North Avenue and W. Lisbon Avenue. 0.60 
38 N. 3rd Street and W. Wisconsin Avenue --

7-Wauwatosa -- W. lisbon Avenue and W. Burleigh Street. $0.60 
24 USH 45 and W. Watertown Plank Road 0.60 
37 Cemetery Access Road and IH 94. 0.60 
38 N. 3rd Street and W. Wisconsin Avenue --

8-West Bend 15 S. Main Street and W. Washington Avenue. $2.20 
16 S. Main Street and Paradise Drive. 2.20 
17 USH 45 and STH 60 .. .. 1.80 
18 USH 45 and USH 145 1.60 
20 USH 41 and Main Street. 1.00 
36 N. 84th Street and IH 94. 0.60 
38 N. 3rd Street and W. Wisconsin Avenue --

9-Germantown 19 N. Pilgrim Road and W. Mequon Road. $1.20 

36 N. 84th Street and IH 94 ... 0.60 
38 N. 3rd Street and W. Wisconsin Avenue --

10-Menomonee Falls 20 STH 74 and USH 41 . . . . . · . $0.60 
36 N. 84th Street and I H 94 ... · . 0.60 

38 N. 3rd Street and W. Wisconsin Avenue --

11-Menomonee Falls 21 STH 175 and Good Hope Road. · . $0.60 
36 N. 84th Street and IH 94. .. 0.60 
38 N. 3rd Street and W. Wisconsin Avenue --
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Table 108 (continued) 

Route Stops 
One-Way Route 

Route Station Fare to Downtown 

Number Number Location Milwaukee 

12-Brookfield 22 N. Calhoun Road and W. Capitol Drive. $1.00 

23 N. 124th Street and W. Capitol Drive. 0.60 

36 N. 84th Street and I H 94 . . . . 0.60 

38 N. 3rd Street and W. Wisconsin Avenue --

13-Milwaukee County 24 USH 45 and W. Watertown Plank Road $0.60 

Institutions/UWM 11 I H 43 and W. Locust Street . 0.60 

-- University of Wisconsin-Milwaukee Campus. --

14-0conomowoc/Pewaukee 25 S. Main Street and E. Wisconsin Avenue. $2.00 

28 Lakeland Road and STH 16 . 1.80 

30 Merton Avenue and STH 16. 1.60 

31 Main Street and USH 16 . 1.40 

35 N. Moorland Road and IH 94 . 1.00 

36 N. 84th Street and I H 94. 0.60 

38 N. 3rd Street and W. Wisconsin Avenue --

15-0conomowoc/Delafield 26 E. Summit Avenue and Pabst Road. $2.00 

27 Summit Avenue and Delafield Road 2.00 
29 STH 33 and IH 94 1.80 

32 Grandview Boulevard and I H 94 1.40 

35 N. Moorland Road and I H 94 . 1.00 

36 N. 84th Street and I H 94 .. 0.60 

38 N. 3rd Street and W. Wisconsin Avenue --

16-Wau kesha 33 N. Barstow Street and W. Main Street $1.20 

34 N. Barker Road and W. Blue Mound Road. 1.20 
36 N. 84th Street and I H 94. 0.60 
38 N. 3rd Street and W. Wisconsin Avenue --

17-East Troy 47 STH 1 5 and STH 20 $2.00 
48 STH 83 and STH 15 1.80 

49 CTH F and STH 15. 1.40 

50 Racine Avenue and STH 15 . 1.20 
51 S. Moorland Road and STH 15 1.00 

35 N. Moorland Road and IH 94 . 1.00 

36 N. 84th Street and I H 94. 0.60 

38 N. 3rd Street and W. Wisconsin Avenue --

18-Hales Corners 42 S. 108th Street and STH 15 . $0.60 

38 N. 3rd Street and W. Wisconsin Avenue --

19-Greenfield 44 S. 76th Street and W. Cold Spring Road. $0.60 

38 N. 3rd Street and W. Wisconsin Avenue --

20-West Allis 39 USH 45 and W. National Avenue. $0.60 

38 N. 3rd Street and W. Wisconsin Avenue --

21-Stadium 40 S. 43rd Street and W. Morgan Avenue $0.60 
41 S. 44th Street and W. National Avenue. 0.60 
38 N. 3rd Street and W. Wisconsin Avenue --

22-Franklin 43 W. Loomis Road and W. Rawson Avenue $0.60 
45 W. Loomis Road and W. Grange Avenue. 0.60 

38 N. 3rd Street and W. Wisconsin Avenue --

23-Kenosha 52 6th Avenue and 56th Street .. $2.00 
53 STH 31 and 52nd Avenue. 1.80 
59 IH 94 and W. College Avenue. 0.60 
38 N. 3rd Street and W. Wisconsin Avenue --
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Table 108 (continued) 

Route Stops One-Way Route 

Route Station Fare to Downtown 
Number Number Location Milwaukee 

24-Racine 54 Wisconsin Avenue and 6th Street. · . · ... · . $1.60 
55 STH 31 and 12th Street .... · . · ... 1.40 
56 IH 94 and STH 20 . . . . . . . · . · . · . · . 1.20 
59 IH 94 and W. College Avenue. ...... · . · . 0.60 
38 N. 3rd Street and W. Wisconsin Avenue · .. · . · . --

25-0ak Creek 57 IH 94 and Ryan Road . . . . . ... · . $0.60 
38 N. 3rd Street and W. Wisconsin Avenue · . --

26-0ak Creek 58 Nicholson Avenue and E. Rawson Avenue .. $0.60 
38 N. 3rd Street and W. Wisconsin Avenue · . --

27-South Side/UWM 46 College Avenue and IH 94 .. . . ..... $0.60 
11 IH 43 and W. Locust Street ... · .. · . 0.60 

-- University of Wisconsin-Milwaukee Campus. · . --

28-South Side/College Avenue 46 College Avenue and IH 94 . . . · .... $0.60 
38 N. 3rd Street and W. Wisconsin Avenue · .. --

29-South Side/IH 894 46 S. 27th Street and I H 894 . . . . · . $0.60 
38 N. 3rd Street and W. Wisconsin Avenue ... --

30-South Side/Holt Avenue 60 IH 94 and W. Holt Avenue .. · .. . . . . . $0.60 
38 N. 3rd Street and W. Wisconsin Avenue · .. · . --

31-Cudahy 61 S. Lake Drive and E. Lunham Avenue · . · . $0.60 
38 N. 3rd Street and W. Wisconsin Avenue · . · . --

Source: SEWRPC. 

would be operated through a central control 
system which would continuously measure traffic 
volumes on those portions of the freeway system 
needed for transit service through an intercon
nected series of traffic sensing devices. As traffic 
volumes approached the levels beyond which oper
ating speeds would decrease, fewer automobiles 
and trucks would be permitted to enter the free
way system_ Sufficient constraint would be exer
cised to ensure uninterrupted traffic flow and 
operating speeds of at least 40 to 45 miles per hour 
(mph) on otherwise congested freeways, except for 
a less than one-mile stretch of the East-West Free
way (IH 94) west of the Stadium Interchange, 
which would have operating speeds of between 
35 and 40 mph. 

as standees would be undesirable under the high
speed operation in mixed traffic contemplated and 
the relatively long trip lengths involved. The top 
speed of the vehicle would approximate 55 mph, 
and the acceleration and deceleration rates would 
approximate 2.0 miles per hour per second and 
2.5 miles per hour per second, respectively. These 
buses would be inferior to conventional buses only 
with respect to acceleration rate, which would be 
about 20 percent slower than that of conven
tional buses. 

Under the maximum extent bus-on-freeway system 
plan, primary transit service in the Milwaukee area 
and in the Region would be substantially expanded, 
with such service operating well beyond the future 
boundary of the Milwaukee urbanized area. Service 
would be extended north to the communities of 
Thiensville, Cedarburg, Grafton, Saukville, and Port 
Washington in Ozaukee County; northwest to the 
communities of Germantown, Jackson, and West 

High-capacity, articulated buses would be used to 
provide this primary transit service. The carrying 
capacity of the articulated bus was assumed to be 
67 passengers, the seating capacity of these vehicles, 
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Table 109 

FACILITY AND OPERATION CHARACTERISTICS 
OF THE BASE SYSTEM PLAN AND MAXIMUM 

EXTENT BUS-ON-FREEWA Y SYSTEM PLAN 
UNDER THE MODERATE GROWTH SCENARIO

CENTRALIZED LAND USE PLAN 

Maximum 
Extent 

Base Bus-on-Freeway 
Characteristic Plan Plan 

Primary Element 
Exclusive Guideway Miles 
Subway. -- --
Elevated. -- --
At-Grade -- --

Total -- --

Shared Guideway Miles 
Freeways. 51.5 163.6 
Surface Arterial Streets. 49.5 81.9 

Total 101.0 245.5 

Route Miles 449 1,218 
Vehicle Miles . . . 8,900 49,500 
Vehicle Hours . 460 2,020 
Vehicles Required. 78 221 

Express and Local Elements 
Route Miles 1,306 1,823 
Vehicle Miles. 85,900 103,600 
Vehicle Hours 6,520 7,590 
Vehicles Required. 823 875 

Total System 
Route Miles 1,755 3,041 
Vehicle Miles. 94,800 153,100 
Vehicle Hours . 6,980 9,610 
Vehicles Required. 901 1,096 

Source: SEWRPC. 

Bend in Washington County; west to the communi
ties of Menomonee Falls, Brookfield, Pewaukee, 
Hartland, Nashotah, and Oconomowoc in Waukesha 
County; southwest to the communities of Muk
wonago in Waukesha County and East Troy in Wal
worth County; and south to the Cities of Racine in 
Racine County and Kenosha in Kenosha County. 

The bus-on-freeway plan would provide for 60 pri
mary transit stations or stops outside the Mil
waukee CBD, 53 with park-ride lots. Twenty-six of 
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these stations would be within Milwaukee County, 
20 of which would have park-ride lots. The bus-on
freeway plan would thus increase the total number 
of stations in the Region outside the Milwaukee 
CBD by 41 and the number of stations with park
ride lots in the Region outside the CBD by 36. Of 
this increase, eight stations-four with park-ride 
lots-would be in Milwaukee County. 

Considerations in the location and sizing of sta
tions included the location and concentration of 
future urban development; the logical spacing of 
stations based upon observed walking, driving, and 
local bus access distances to present "Freeway 
Flyer" stations; the potential for direct walking, 
feeder/distributor bus, or motor vehicle access; the 
availability of existing park-ride and park-and-pool 
lots; the provision for stations in local land use 
plans; the availability of existing right-of-way for 
station development or expansion with a minimum 
of disruption; and public transit utilization fore
casts for each potential station. Furthermore, the 
number of route miles of primary transit service 
would be increased by nearly 200 percent over the 
number anticipated in the base plan, from about 
450 miles to more than 1,200 miles. The number 
of bus miles of primary transit service would be 
increased by a factor of over five. A significant part 
of this increase in primary transit service would 
result from the extension of primary service into 
off-peak travel periods, as indicated in Tables 112 
and 113. 

The maximum extent bus-on-freeway system plan 
also enVlSlons complementary expansion and 
improvement of the Milwaukee area express and 
local transit system. Five additional express or 
limited-stop routes would be provided over the 
seven routes included in the base plan-only three 
of which were in operation in 1980. Eleven of the 
express routes would operate in a coordinated 
manner with the expanded bus-on-freeway primary 
transit system. The local transit system in the Mil
waukee area would be extended under the bus-on
freeway plan into all contiguous areas of urban 
development, including all of northern and most of 
southern Milwaukee County, southern Ozaukee 
County, southeastern Washington County, and 
eastern Waukesha County. Service would be 
expanded during the off-peak midday, and par
ticularly evening, travel periods. In total, the 
number of express and local service route miles 
operated would increase by 40 percent over the 
number anticipated in the base plan, from 1,306 
to 1,823 miles; and the number of express and 
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The base system plan envisions no long-range primary transit improvements in the Milwaukee area, and is composed of the exist ing Milwauke, 
area transit system and those short-range improvements recommended in the adopted Milwaukee County five-year transit improvement plan. 
The base system plan is intended to provide benchmark information against which the maximum extent plans can be evaluated. The base plan 
provides for 16 bus-an-freeway routes totaling 449 miles in length, of which 11 routes existed in 19BO. The base plan provides for seven express 
bus routes-four more than existed in 19BO-and envisions little expansion of local service beyond that existing in 1980 within central Mil
waukee County. 

Source: SEWRPC. 
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Table 110 

CHARACTERISTICS OF TRANSIT STATIONS FOR THE BASE SYSTEM PLAN 

Travel Time 

Facilities and Services to Milwaukee 

Location 
Connecting 

csa 
Frequency of Service (buses per hour) 

(minutes) 
Connecting Express or 

Morning Midday Afternoon Evening 
Station Civil Parking Primary Local Off-
Number Intersection Division Status Shelter Spaces 

N. 76th Street and 
W. Brown Deer Road. City of Milwaukee Existing a Yes 150 

N. Green Bay Road and 

W. Brown Deer Road. Village of 

Brown Deer Existing a Yes 140 
IH 43 and 

W. Brown Deer Road. Village of River Hills Existing Yes 500 
4 N. Teutonia Avenue and 

W. Florist Avenue. City of Milwaukee Existing8 Yes 80 
IH 43 and 

W. Silver Spring Drive. Village of Glendale Existing Yes 200 
6 W. Appleton Avenue and 

W. Silver Spring Drive .. City of Milwaukee Proposed Yes 150 
W. North Avenue and 

W. Lisbon Avenue. City of Milwaukee Proposed Yes 
8 N. 107th Street and 

W. Good Hope Road City of Milwaukee Proposed Yes 200 
9 N. 124th Street and 

W. Capitol Drive. City of Wauwatosa Existing a Yes 350 
10 USH 45 and W. Water-

town Plank Road City of Wauwatosa Existing Yes 270 
11 N. Clinton Street and 

W. Madison Street. City of Waukesha Existing Yes 70 
12 N. Barker Road and 

W. Blue Mound Road. Town of Brookfield Existing Yes 220 
13 N. 3rd Street and 

W. Wisconsin Avenue. City of Milwaukee Existing Yes 
14 S. 10ath Street and 

W. Cleveland Avenue. City of West Allis Existing 
a Yes 400 

15 S. 108th Street 
and STH 15 City of Greenfield Existing Yes 360 

16 S. 76th Street and 

W. Cold Spring Road. City of Greenfield EXisting a Yes 320 
17 IH 94 and W. Ryan Road City of Oak Creek Proposed Yes 100 
18 IH 94 and 

W. College Avenue. City of Milwaukee Existing Yes 325 
19 IH 94 and 

W. Holt Avenue. City of Milwaukee Existing Yes 240 
20 S. Lake Drive and 

E. Lunham Avenue .. City of Cudahy Proposed Yes 225 

aStation is part of a privately owned shopping center parking lot. 

Source: S£WRPC 

local service bus miles operated would increase by 
21 percent over the number envisioned in the base 
plan, from 85,900 to 103,600 bus miles on an 
average weekday. The express and local transit 
services would continue to be provided by conven
tional buses. 

Transit Utilization: Under the maximum extent 
bus-on-freeway system plan and the moderate 
growth scenario-centralized land use plan alterna
tive future, about 390,000 trips may be expected 
to be made on public transit in the Milwaukee area 
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Routes Routes Peak Peak In Out In Out In Out In 

38 10 3 12 

32 10 12 

25 24 10 4 4 3 12 

30 4 6 

2 6 22 19 8 2 4 4 12 

37 6 4 6 

2 21 6 4 6 

36 

33 6 2 

2 26 4 11 

52 

38 

16 21 76 25 4 4 32 93 

29 6 3 4 

30 4 2 

29 5 5 
30 3 

26 5 

21 5 3 3 

28 4 

on an average weekday in the plan design year, as 
shown in Tables 114 and 115. About 77,000, or 
20 percent, of these transit trips may be expected 
to utilize the primary transit system for all or 
a portion of the trip. Thus, the maximum extent 
bus-on-freeway plan envisions that about 9 percent 
of the total of 4.4 million person trips which may 
be expected to be made in the greater Milwaukee 
area in the plan design year will be made using 
public transit, and that about 2 percent will be 
made using primary transit. About 61,000, or 
19 percent, more transit trips may be expected to 

Out 



Table 111 

PRIMARY TRANSIT ROUTES FOR THE BASE SYSTEM PLAN 

Route Stops 
One-Way Route 

Route Station Fare to Downtown 
Number Number Location Milwaukee 

1-Northridge / 1 N. 76th Street and W. Brown Deer Road. $0.60 
2 N. Green Bay Road and W. Brown Deer Road. 0.60 
3 IH 43 and W. Brown Deer Road. 0.60 

13 N. 3rd Street and W. Wisconsin Avenue --

2-Brown Deer 2 N. Green Bay Road and W. Brown Deer Road. $0.60 
4 N. Teutonia Avenue and W. Florist Avenue. 0.60 
5 IH 43 and W. Silver Spring Drive 0.60 

13 N. 3rd Street and W. Wisconsin Avenue --

3-Timmerman Field 6 W. Appleton Avenue and W. Silver Spring Drive $0.60 
7 W. North Avenue and W. Lisbon Avenue. 0.60 

13 N. 3rd Street and W. Wisconsin Avenue --

4-Northwest Side 8 N. 107th Street and W. Good Hope Road $0.60 
13 N. 3rd Street and W. Wisconsin Avenue --

5-Wauwatosa/Brookfield 9 N. 124th Street and W. Capitol Drive. $0.60 
13 N. 3rd Street and W. Wisconsin Avenue --

6-Milwaukee County Institutions 10 USH 45 and W. Watertown Plank Road $0.60 
13 N. 3rd Street and W. Wisconsin Avenue --

7-UBUS-Wauwatosa 10 USH 45 and W. Watertown Plank Road $0.60 
-- University of Wisconsin-Milwaukee Campus. --

8-Waukesha 11 N. Clinton Street and W. Madison Street. $1.25 
12 N. Barker Road and W. Blue Mound Road. 1.15 
13 N. 3rd Street and W. Wisconsin Avenue --

9-West Allis 14 S. 108th Street and W. Cleveland Avenue $0.60 
13 N. 3rd Street and W. Wisconsin Avenue --

1 O-Hales Corners 15 S. 1 08th Street and STH 15 . $0.60 
13 N. 3rd Street and W. Wisconsin Avenue --

11-Greenfield 16 S. 76th Street and W. Cold Spring Road. $0.60 
13 N. 3rd Street and W. Wisconsin Avenue --

12-0ak Creek 17 IH 94 and W. Ryan Road $0.60 
13 N. 3rd Street and W. Wisconsin Avenue --

13-South 18 IH 94 and W. College Avenue. $0.60 
13 N. 3rd Street and W. Wisconsin Avenue --

14-South-UWM 18 IH 94 and W. College Avenue. $0.60 
-- University of Wisconsin-Milwaukee Campus. --

15-South Side/Holt Avenue 19 IH 94 and W. Holt Avenue. $0.60 
13 N. 3rd Street and W. Wisconsin Avenue --

16-Cudahy 20 S. Lake Drive and E. Lunham Avenue. $0.60 
13 N. 3rd Street and W. Wisconsin Avenue --

Source: SEWRPC. 
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Table 112 

TIME·OF·DAY OPERATION OF THE MAXIMUM EXTENT BUS·ON·FREEWAY SYSTEM PLAN 
UNDER THE MODERATE GROWTH SCENARIO·CENTRALIZED LAND USE PLAN 

Morning Midday Afternoon Evening 

Element Peak Off·Peak Peak Off·Peak 

Primary 
Route Miles ........ 1,218 1,197 1,218 1,141 
Vehicle Miles ....... 11,000 15,100 15,500 7,900 
Vehicle Hours · ..... 470 580 660 310 
Vehicles Required .... 158 97 221 78 

Express and Local 
Route Miles ........ 1,823 1,749 1,823 1,640 
Vehicle Miles ....... 22,800 30,700 29,700 20,400 
Vehicle Hours · . . . . . 1,700 2,220 2,270 1,400 
Vehicles Required .... 688 363 875 211 

Total System 
Route Miles ........ 3,041 2,946 3,041 2,787 
Vehicle Miles ....... 33,800 45,800 45,200 28,300 
Vehicle Hours · ..... 2,170 2,800 2,930 1,710 
Vehicles Required .... 846 460 1,096 289 

Source: SEWRPC. 

Table 113 

TIME·OF·DAY OPERATION OF THE BASE SYSTEM PLAN UNDER THE 
MODERATE GROWTH SCENARIO·CENTRALIZED LAND USE PLAN 

Morning Midday Afternoon Evening 
Element Peak Off-Peak Peak Off·Peak 

Primary 
Route Miles ........ 449 45 449 --
Vehicle Miles ....... 3,900 500 4,500 --
Vehicle Hours · . . . . . 200 20 240 --
Vehicles Required .... 67 4 78 --

Express and Local 
Route Miles ..... ... 1,206 1,067 1,224 953 
Vehicle Miles ....... 18,900 25,300 26,300 15,400 
Veh icle Hours · ..... 1,470 1,820 2,110 1,120 
Vehicles Required .... 611 297 823 162 

Total System 
Route Miles ....... 1,655 1,112 1,673 953 
Vehicle Miles ....... 22,800 25,800 30,800 15,400 
Vehicle Hours · ..... 1,670 1,840 2,350 1,120 
Vehicles Required .... 678 301 901 162 

Source: SEWRPC. 
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Total 

1,218 
49,500 

2,020 
221 

1,823 
103,600 

7,590 
875 

3,041 
153,100 

9,610 
1,096 

Total 

449 
8,900 

460 
78 

1,224 
85,900 

6,520 
823 

1,673 
94,800 

6,980 
901 



Table 114 

TRANSIT TRIPMAKING BY PURPOSE IN THE MILWAUKEE AREA FOR THE 
BASE SYSTEM PLAN AND MAXIMUM EXTENT BUS-ON-FREEWA Y SYSTEM PLAN 
UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Base Plan Maximum Extent Bus-an-Freeway Plan 

Transit Trips Transit Trips 

Total Percent of Total Percent of 
Trip Purpose Person Tripsa Number Total Trips Person Tripsa Number Total Trips 

Home-Based Work ... 1,112,900 102,100 9.2 1,109,900 117,400 10.6 
Home-Based Shopping. 512,400 39,000 7.6 511,500 49,400 9.7 
Home-Based Other 1,502,200 116,900 7.8 1,497,300 151,800 10.1 
Nonhome Based. 837,100 17,500 2.1 833,600 18,000 2.2 
School. ...... 465,300 51,300 11.0 465,300 51,300 11.0 

Total 4,429,900 326,800 7.4 4,417,600 387,900 8.8 

aThe difference in the total person trips generated under the bus-on-freeway maximum extent plan and the total trips generated under base 
plan may be attributed to the effect of the level of transit service on household automobile ownership, and the effect of automobile owner
ship on trip generation. Lower levels of transit service have been found to be correlated with increased automobile ownership, and greater 
automobile ownership has been found to be correlated with increased trip generation. The Commission travel simulation models reflect these 
relationships between level of transit service, automobile ownership, and trip generation, as well as the relationships of these factors to house
hold size, level of income, and residential density. The small differences in total person trip generation between these plans, however, are not 
significant in the evaluation of the alternative transit plans under this study. 

Source: SEWRPC. 

Table 115 

PRIMARY AND TOTAL TRANSIT SYSTEM TRIPMAKING BY TIME OF DAY FOR THE 
BASE SYSTEM PLAN AND MAXIMUM EXTENT BUS-ON-FREEWAY SYSTEM PLAN 
UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Base Plan Maximum Extent Bus-an-Freeway Plan 

Primary Element Total System Primary Element Total System 

Time Transit Percent Transit 
of Day Trips of Total Trips 

Morning. 6,800 45.3 70,200 
Midday .. 100 0.7 112,800 
Afternoon. 8,100 54.0 111,400 
Evening. .. -- -- 32,400 

Total 15,000 100.0 326,800 

Source: SEWRPC. 

be made under this plan than under the base plan. 
Nearly all of this increased transit use would be on 
the primary transit system element of the plan. 

Costs: Estimates of the total capital costs that 
would be incurred in the development of the 
maximum extent bus-on-freeway system plan and 
the base system plan are summarized in Table 116. 
The costs shown include all construction costs, 
plus the cost of right-of-way acquisition and the 
acquisition and replacement of vehicles, as needed, 
over the plan design period. Most capital items 

Percent Transit Percent Transit Percent 
of Total Trips of Total Trips of Total 

21.5 16,300 21.3 78,900 20.3 
34.5 23,600 30.8 138,000 35.6 
34.1 28,600 37.3 130,100 33.5 

9.9 8,100 10.6 41,900 10.8 

100.0 76,600 100.0 387,900 100.0 

required to implement the plan have useful lives 
beyond the 20-year plan design period, as noted in 
Table 116. 

The total capital cost of the base plan is estimated 
at $233 million. Most of this cost would be 
required to purchase buses for the proposed short
range service expansion within Milwaukee County 
and to replace buses to maintain the existing ser
vice to the year 2000. About $22 million, or 
10 percent of the total capital cost, would be 
required for the primary transit element. 
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Table 116 

TOTAL CAPITAL EXPENDITURES TO DESIGN YEAR REQUIRED FOR THE 
BASE SYSTEM PLAN AND MAXIMUM EXTENT BUS-ON-FREEWA Y SYSTEM PLAN 
UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Maximum Extent 
Capital Costa Base Plan Bus-on-Freeway Plan 

Guideway Developmentb 
....... . . . . . . . . $ -- $ 14,326,000 

Station DevelopmentC 
.•..•.••••. ...... 2,893,700 25,907,700 

Vehicle Storage and Maintenance 
Facility Developmen{ ......... ...... 24,775,000 30,150,000 

Vehicle Acquisition and Replacementd ....... 205,660,000 286,060,000 

Total $233,328.700 $356,443,700 

a It is assumed under this capital cost analysis that both the base plan and the maximum extent bus-an-freeway plan would be implemented 

incrementally from 1985 to 2000. The capital costs shown in this table are those required to develop and maintain the system over the 
20-year plan design period from 1980 to 2000. Portions of nearly all the elements of the plan have useful lives extending beyond the design 
period and are therefore capable of use beyond the design period. 

b Includes for the bus-an-freeway plan the implementation cost of the proposed freeway operational control system in the Milwaukee area, 
which has an estimated useful life of 30 years. 

c Includes the cost of acquiring land for stations and storage and maintenance facilities as necessary-12 acres under the base plan and 78 acres 
under the maximum extent bus-an-freeway plan. This land is assumed to have a life of 100 years. The useful life of station facilities is esti
mated at 30 years. 

d This capital cost category includes the cost of the acquisition and replacement as necessary over the 20-year design period of all buses used in 
the system. Both plans assume the availability of a fleet of 640 buses with an average age of 10 years in 1980. Buses are assumed to have an 
average useful life of 12 years. 

Source: SEWRPC. 

The total capital cost of the maximum extent bus
on-freeway plan is estimated at $356 million. 
About $14 million, or about 4 percent of this 
cost, would be required to implement a freeway 
operational control system in the Milwaukee 
urbanized area. About $286 million would be 
incurred in the purchase of new and replacement 
of existing transit vehicles-$85 million of which 
would be for the purchase of 356 articulated 
buses, and $201 million of which would be for the 
purchase of 1,433 conventional buses. The remain
ing $56 million would be required to construct 
park-ride stations and to expand bus storage and 
maintenance facilities. About $132 million, or 
37 percent of the total capital cost of the plan, 
would be required for its primary transit element. 

Under current funding programs, all capital expense 
items are eligible for up to 80 percent federal fund
ing. Based upon this formula, the nonfederal share 
of the total capital cost of the maximum extent 
bus-on-freeway plan can be expected to approxi
mate $71 million. The remaining $285 million 
would constitute the federal share of the capital 
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cost under the Urban Mass Transportation Admin
istration (UMT A) Sections 3 and 5 funding pro
grams. Under the base plan, the nonfederal and the 
federal shares are estimated to total $47 million 
and $186 million, respectively. 

Table 117 presents the annual operating and main
tenance costs and fare box revenues anticipated for 
the design year of the base and bus-on-freeway 
maximum extent plans. Under the base plan, oper
ating and maintenance costs may be expected to 
approximate $60 million in the design year for 
both primary transit and local and express bus 
service in the Milwaukee area. Implementation of 
the maximum extent bus-on-freeway plan would 
increase the total operating and maintenance costs 
for the Milwaukee area in the year 2000 by 
$38 million to a total cost of $98 million. The cost 
of operating and maintaining the primary transit 
system in the design year may be expected to 
approximate $4.3 million under the base plan, and 
$28.5 million under the maximum extent bus-on
freeway plan. Primary transit system operating and 
maintenance costs would thus represent about 



Table 117 

PRIMARY AND TOTAL TRANSIT SYSTEM 
DESIGN YEAR OPERATING AND MAINTENANCE 

COSTS FOR THE BASE SYSTEM PLAN AND 
MAXIMUM EXTENT BUS-ON-FREEWAY SYSTEM 

PLAN UNDER THE MODERATE GROWTH 
SCENARIO-CENTRALIZED LAND USE PLAN 

Cost Element 

Ridership 
Primary Element .... 
Total System .. 

Operating and Maintenance Cost 
Primary Element. 
Total System ....... . 

Operating and Maintenance 
Cost per Passenger 

Primary Element .... 
Systemwide Average .. 

Operating and Maintenance 
Cost per Passenger Mile 

Primary Element. 

Total System. 

Farebox Revenue 
Primary Element .. 
Total System ... 

Operating Deficit 
Primary Element .......... . 
Total System .... . 

Farebox Revenue as a Percent of 
Operating and Maintenance Costs 

Primary Elemer.lt. 

Total System. 

Public Funding Under 
Current Programa 

Federal (50 percent of 
operating deficit) 

Primary Element ........ . 
Total System 

State (72 percent of nonfederal 
share of operating deficit) 

Primary Element .. 
Total System ..... . 

Local 
Primary Element ... 
Total System . 

Local Operating Deficit per Ride 
Primary Element .. 
Total System .. 

Maximum Extent 
Base Plan Bus-an-Freeway Plan 

3,825,000 19,530,000 
94,250,000 199,800,000 

$ 4,305,500 $ 28,502,600 
60,313,100 98,013,700 

$1.12 $1.46 
0.63 0.89 

$0.12 $0.09 
0,15 0,14 

$ 2,423,200 $ 15,362,400 
37,114,800 52,300,700 

$ 1,882,300 $ 13,140,200 
23,198,300 45,713,000 

56 54 
62 53 

$ 941,150 $ 6,570,100 
11,599,150 22,856,500 

677,628 4,730,472 
8,351,388 16,456,680 

263,522 1,839,628 
3,247,762 6,399,820 

$0.07 $0.09 
0.03 0.06 

a The maximum federal operating assistance funding allotment for the Milwaukee area for 

the year 1979 was $11.6 million in 1979 dollars, about equal to the $11.6 million required 
to provide 50 percent federal funding of the operating deficits under the base plan, but 
substantially less than the $22.9 million required to provide such funding under the maxi~ 
mum extent bus-an-freeway plan. Great uncertainty is involved in any estimation of the 
possible federal and state shares of operating deficits, as these shares are subject to chang
ing legislative action over the plan design period. Even at this time, the Governor has pro
posed changing the operating deficit funding to 25 percent of the total operating cost of 
urban transit systems. 

Source: SEWRPC, 

7 percent of the total operating costs expected 
in the design year for the base plan, and about 
30 percent of the total operating costs expected 
in the design year for the maximum extent bus-on
freeway plan. 

The average operating cost per passenger for the 
base plan in the plan design year is estimated at 
$0.63. For the maximum extent bus-on-freeway 
plan, the average cost per passenger may be 
expected to approach $0.89-$0.26, or 40 percent, 
more than the base plan cost. The average oper
ating cost per passenger mile, however, would be 
slightly less under the maximum extent bus-on
freeway plan alternative-$0.14, compared with 
$0.15 for the base plan. The average operating cost 
per passenger and per passenger mile for the pri
mary element of the base plan would be $1.12 and 
$0.12, respectively, and for the maximum extent 
bus-on-freeway plan $1.46 and $0.09, respectively. 

The total annual farebox revenue which may be 
expected to be generated in the plan design year 
under the base plan is $37 million, expressed in 
1979 dollars, compared with $52 million under the 
maximum extent bus-on-freeway plan. Under the 
maximum extent bus-on-freeway alternative, the 
primary transit element could be expected to 
generate about 7 percent, or $2.4 million, of the 
total revenue, compared with 29 percent, or 
$15.4 million, for the base plan. Under both the 
base and maximum extent bus-on-freeway plans, 
the current fares are assumed to increase with 
general price inflation. The fare under both plans 
would thus remain at $0.50 per ride, expressed in 
constant 1979 dollars, for local and express bus 
service. Similarly, the primary service fare would 
remain at $0,60 within Milwaukee County, and 
would increase with distance from Milwaukee 
County to between $1.00 and $1.40 at the outer 
limits of the future urbanized area, and to between 
$1.80 and $2.20 at the extreme limits of service 
under the maximum extent plan routes. 

The operating deficit in the year 2000 for the 
maximum extent bus-on-freeway plan would be 
about $46 million, expressed in 1979 dollars, 
requiring a subsidy of about $0.41 per passenger. 
This compares with the base system plan deficit 
of about $23 million, or $0.24 per passenger. Fare
box revenues would cover about 53 percent of the 
operating costs under the maximum extent bus-on
freeway plan, and 62 percent of such costs under 
the base plan. 

Under current operating assistance programs, the 
federal government may be expected to fund 
50 percent of the operating deficit up to the total 
urbanized area apportionment, and the State has 
in the past funded up to 72 percent of the non-
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federal share.3 The annual local share of the public 
funding requirement in the year 2000 would be 
about $6.4 million for the bus-on-freeway maxi
mum extent system and $3.2 million for the 
base system. 

Development of Truncated Plan: The results of 
the traffic assignments to, and attendant evalua
tion of, the maximum extent bus-on-freeway 
system plan are summarized in Table 118. The 
maximum extent bus-on-freeway system plan has 
higher capital costs and greater operating deficits, 
both in total and on a per passenger basis, than 
does the base plan. In addition, farebox revenues 
under the maximum extent bus-on-freeway system 
plan cover a smaller proportion of operating costs 
in the plan design year than do such revenues under 
the base plan. 

Most of the increases in the cost and decreases in 
the cost-effectiveness of the maximum extent bus
on-freeway system plan can be attributed to the 
overextension of service envisioned in this plan. 4 

Under the maximum extent plan, primary transit 
service would be extended into large areas of the 
Region not now served. In addition, it would be 
expanded into an all-day operation, and it would 
be provided with headways of no more than 
30 minutes during the peak travel periods in the 
peak direction and of no more than 60 minutes 
otherwise. Thus, the primary transit service pro
posed would be a true transit service, available for 
tripmaking of all purposes. The cost-effectiveness 
of the less productive routes on which bus-on
freeway service would be extended can be iden-

3 The maximum federal operating assistance fund
ing allotment for the Milwaukee area for the year 
1979 was $11.6 million in 1979 dollars, about 
equal to the $11.6 million required to provide 
50 percent federal funding of the operating deficits 
under the base plan, but substantially less than the 
$22.9 million required to provide such funding 
under the maximum extent bus-on-freeway plan. 
Great uncertainty is involved in any estimation of 
the possible federal and state shares of operating 
deficits, as these shares are subject to changing 
legislative action over the plan design period. Even 
at this time, the Governor has proposed changing 
the state share of the operating deficit funding to 
25 percent of the total operating cost of urban 
transit systems. 
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Table 118 

COST-EFFECTIVENESS COMPARISON OF 
THE BASE SYSTEM PLAN AND MAXIMUM 

EXTENT BUS-ON-FREEWA Y SYSTEM 
PLAN UNDER THE MODERATE GROWTH 

SCENARIO-CENTRALIZED LAND USE PLAN 

Cost Element 

Ridership 
In Design Year. 
To Design Year .. 

Capital Cost 
Total to Design Year 
To Design Year per Passenger 
To Design Year After 

Accounting for Useful Life 
Beyond Design Year. 

To Design Year per Passenger 
After Accounting for Useful 
Life Beyond Design Vear . 

Operating Cost 
Percent Met by Farebox 

Revenues in Design Vear . 
Operating Deficit in Design Year . 
Operating Deficit per 

Passenger in Design Year. 
Operating Deficit to Design Year. 
Operating Deficit to 

Design Year per Passenger. 

Total Cost 
To Design Year ... . 

Federal Share .. . 
Nonfederal Share .. 

To Design Year per Passenger . 
Federal Share ... . 
Nonfederal Share .... . 

To Design Year After 
Accounting for Useful Life 
Beyond Design Year .. . 

Federal Share ........ . 
Nonfederal Share ........ . 

To Design Year per Passenger 
After Accounting for Useful 
Life Beyond Design Year ... 

Federal Share .......... . 
Nonfederal Share ........ . 

Source: SEWRPC. 

Maximum Extent 
Base Plan Bus-an-Freeway Plan 

94,250,000 1 09,800,000 
1,485,900,000 1,607,900,000 

$ 233,328,700 $ 356,443,700 
0.160 0.220 

148,842,000 221,249,800 

0.100 0.140 

62 53 
$ 23,198,300 $ 45,713,000 

0.250 0.420 
430,900,000 611 ,020,000 

0.290 0.380 

$ 664,228,700 $ 967,463,700 
402,112,960 590,664,960 
262,115,740 376,798,740 

0.450 0.600 
0.270 0.370 
0.180 0.230 

579,742,000 832,269,800 
334,523,600 482,509,840 
245,218,400 349,759,960 

0.390 0.520 
0.225 0.300 
0.165 0.220 

4 The extension of local and express service under 
the maximum extent bus-on-freeway plan and all 
other plans also contributes to this increase in cost 
and decrease in cost-effectiveness. The express and 
local service included in each maximum extent pri
mary transit system plan is basically in accord with 
the adopted long-range regional transportation 
system plan. The local and express routes and 
schedules were modified, however, to coordinate 
properly the secondary and tertiary service pro
posed to be provided with the primary service 
under the different primary transit alternatives. 
Any further refinements in the extent of the 
secondary or tertiary service should equally affect 
the cost of each primary transit alternative con
sidered and should, therefore, not affect a com
parison of those alternatives. 



Table 119 

OPERATING COST-EFFECTIVENESS OF BUS-ON-FREEWAY ROUTES 
OF THE MAXIMUM EXTENT BUS-ON-FREEWAY SYSTEM PLAN UNDER 
THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Passenger 
Miles 

Route of Travel 

l-Port Washington 63,500 
2-Cedarburg 37,000 
3-Mequon 30,800 
4-Brown Deer 44,800 
5-River Hills 18,500 
6-Northwest Side 41,400 
7-Wauwatosa 6,900 
8-West Bend 47,200 
9-Germantown 27,200 

10-Menomonee Falls 14,400 
ll-Menomonee Falls 46,600 
12-Brookfield 32,200 
13-Milwaukee County 

I nstitutions/UWM 1,200 
14-0conomowoc/Pewaukee 39,900 
15-0conomowoc/Delafield 27,800 
16-Waukesha 41,900 
17-East Troy 50,400 
18-Hales Corners 28,800 
19-G reenfield 18,400 
20-West Allis 23,700 
21-Stadium 7,500 
22-Franklin 21,300 
23-Kenosha 236,600 
24-Racine 241,300 
25-0ak Creek/Ryan Road 41,600 
26-0ak Creek/Rawson Avenue 22,500 
27-South Side/UWM 2,200 
28-South Side/College Avenue 5,200 
29-South Side/IH 894 14,200 
30-South Side/Holt Avenue 15,000 
31-Cudahy 9,900 

Total 1,:259,900 

Source: SEWRPC. 

tified through a determination of what proportion 
of the operating costs of the routes may be 
expected to be recovered through farebox revenues. 
As shown in Table 119, only 9 of the 31 routes 
under the maximum extent plan are expected to 
meet more than one-half of their operating costs 
through farebox revenues. 

To reduce operating deficits and increase the pro
portion of primary transit operating costs met by 
fare box revenues, it was necessary to truncate the 

Percent of 
Operating 

Veh icles Cost Met by 
Farebox Miles Operating Farebox 
Revenue of Travel Cost Revenue 

$ 3,000 2,700 $ 6,200 49 
1,800 1,300 2,800 62 
1,500 1,400 3,100 47 
2,100 1,600 3,600 59 

900 1,500 3,400 26 
2,000 1,600 3,500 56 

300 1,500 3,400 10 
2,300 2,100 4,700 48 
1,300 1,200 2,800 46 

700 1,200 2,700 26 
2,200 1,400 3,200 71 
1,600 1,300 3,000 52 

100 700 1,600 4 
1,900 2,200 4,900 39 
1,300 2,000 4,400 30 
2,000 1,200 2,700 76 
2,400 2,700 6,100 40 
1,400 1,300 3,000 46 

900 1,000 2,400 37 
1,100 1,000 2,300 50 

400 600 1,500 25 
1,000 1,100 2,600 39 

11,300 5,300 12,100 94 
11,600 4,900 11,200 104 
2,000 1,700 3,800 52 
1,100 1,300 2,900 38 

100 600 1,400 7 
200 300 600 42 
700 900 2,000 34 
700 900 2,100 34 
500 800 1,800 26 

$60,400 49,300 $111,800 54 

bus-on-freeway maximum extent plan. In order to 
do so while maintaining a framework of true pri
mary transit service in the Milwaukee area, and, 
importantly, to assure reasonable comparability 
between all primary transit alternatives tested, this 
truncation was limited to reductions in the extent 
of service provided. Nevertheless, those bus-on
freeway facilities and services which could be 
reasonably cost-effective if the time periods and 
frequency of service offered were reduced were 
identified so that these reduced services could be 
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considered for addition to the "best" primary 
transit system flan for this future as "specialized" 
transit service. 

Accordingly, with the objective of reducing bus-on
freeway operating deficits by increasing the pro
portion of bus-on-freeway operating costs met by 
farebox revenues to at least 50 percent, the maxi
mum extent bus-on-freeway system plan was 
truncated as set forth in Table 120 and presented 
on Map 54. Each bus-on-freeway route for which 
farebox revenues were not expected to approach 
50 percent of operating costs on an all-day and 
minimum frequency basis was cut back. However, 

5 Reductions in time periods of service and increases 
in the headways operated have the potential to 
affect primary transit cost-effectiveness signifi
cantly. Under this future, the off-peak-time period 
operations of bus-on-freeway service are less cost
effective than the peak-time-period operations. 
Accordingly, limiting bus-on-freeway service to the 
peak travel periods may be expected to increase 
the proportion of bus-on-freeway operating costs 
met by farebox revenues only slightly, because it is 
only reasonable to expect that, under such a peak
period-only operation, travel on the bus-on-free
way system in the afternoon peak period will be 
reduced to the primarily work- and school-related 
travel generated during the morning peak period. 

To reduce the frequency of service, maximum 
headways in the peak periods and the peak direc
tion were increased from 30 to 60 minutes with 
only a relatively small reduction in transit use and 
a substantial reduction in operating cost. The 
decrease in ridership would result from the atten
dant increase in wait time for transit service. First 
wait times under this study were assumed to 
approximate one-half of the headway up to a maxi
mum of 10 minutes. Consequently, increases in 
maximum headway would not affect this wait 
time. However, all subsequent wait times, which 
are attendant to transfers, were estimated at one
half of the headway with no upper limit. It should 
be noted that, by not permitting headways greater 
than 60 minutes, it is assumed that any decrease in 
operating costs possible through further headway 
increases would result in ridership and revenue 
reductions and a subsequent stabilization or decline 
in the proportion of operating costs recovered 
from fare box revenues. The ridership reductions 
would result from the inconvenient schedule. 
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those routes which could be expected to meet 
50 percent of their operating costs through fare
box revenues with a cutback in time periods or 
frequency of service were identified for consid
eration later in the study, and are summarized in 
Table 120. 

Evaluation of Maximum 
Extent Commuter Rail Plan 
Another of the primary transit technologies poten
tially applicable in the Milwaukee area over the 
next 20 years is commuter rail. The maximum 
extent system plan developed for this technology is 
summarized with respect to its coverage, stations, 
routes, and operation on Map 55 and in Tables 121 
through 124. Under this plan, all primary transit 
service would be provided by a commuter rail 
system operating diesel-electric locomotives push
ing or pulling trains ranging in length from one to 
six bi-Ievel gallery coaches. Each coach would have 
a capacity of 157 passengers, the seating capacity 
of these vehicles, as standees would be undesirable 
given the interior design of the coaches and the 
relatively long passenger trip lengths. 

Primary transit service under the maximum extent 
commuter rail plan would be extended well beyond 
the limits of the future Milwaukee urbanized area. 
However, in Milwaukee County service would not 
be much more extensive than current "Freeway 
Flyer" service. Passenger trains providing the com
muter rail primary transit service would"operate on 
six routes, all of which would terminate at Mil
waukee Union Station located at S. 5th Street and 
W. St. Paul on the southern fringe of the Mil
waukee central business district (CBD). Collector
distributor bus service would connect the station 
to all parts of the Milwaukee CBD at six-minute 
headways along a routing centered on E. and 
W. Wisconsin Avenue between N. 6th Street and 
N. Prospect Avenue. Two of the six commuter rail 
routes would extend north from the passenger sta
tion into Ozaukee County, one terminating in the 
City of Port Washington and the other terminating 
in the Village of Saukville. One route would extend 
to the northwest and terminate in the City of West 
Bend in Washington County. Two routes would 
extend west into Waukesha County, one route ter
minating in the Village of Oconomowoc and the 
other terminating in the City of Waukesha. The 
sixth route would extend south to the Cities of 
Racine and Kenosha. 

A total of 43 stops would be made on the routes, 
33 of which would be provided with park-ride lots. 
Seventeen, or about 40 percent, of the stops would 



be within Milwaukee County, eight of which would 
be provided with park-ride lots. Considerations 
in the location and sizing of stations included the 
location and concentration of future urban devel
opment; the logical spacing of stations based upon 
commuter rail performance requirements and 
observed access distances to primary transit sta
tions; the potential for direct walking, feeder/ 
distributor bus, and motor vehicle access; the 
historical location of railway stations and their 
present condition and use; the availability of right
of-way for station development and expansion 
with a minimum of disruption; and public transit 
utilization forecasts for each potential station. 
On the average, one stop would be made every 
3.6 miles on the six routes of the maximum extent 
commuter rail system, average speeds on the routes 
would be about 31 miles per hour, and service 
head ways would be 30 minutes in the peak periods 
and peak direction and 60 minutes otherwise. The 
schedule of trains would be such that a maximum 
waiting time of 30 minutes during all periods 
would be required for transferring between trains 
in the downtown terminal. Trains would consist of 
a locomotive and one or two coaches except on the 
route to the Cities of Racine and Kenosha, over 
which trains of six coaches would be used during 
the peak periods. 

The maximum extent commuter rail system plan 
also enVISIOns complementary expansion and 
improvement of the Milwaukee area express and 
local transit system, similar to that anticipated in 
the maximum extent bus-on-freeway system plan. 
Five additional express or limited-stop routes 
would be provided over the seven routes included 
in the base plan-only three of which were in 
operation in 1980. Eight of these routes would 
operate in a coordinated manner with the com
muter rail primary transit system. The local transit 
system in the Milwaukee area would be extended 
into all contiguous areas of urban development, 
including all of northern and most of southern 
Milwaukee County, southern Ozaukee County, 
southeastern Washington County, and eastern 
Waukesha County. Service would be expanded 
during the off-peak midday, and particularly 
evening, travel periods. In total, the number of 
express and local service route miles operated 
would increase by 42 percent over the number 
anticipated in base plan, from 1,306 to 1,853 
miles; and the number of express and local service 
bus miles operated would increase by 41 percent 
over the number envisioned in base plan, from 

85,900 to 121,500 bus miles on an average week
day. The express and local transit services would 
continue to be provided by conventional buses. 

Transit Utilization: Under the maximum extent 
commuter rail system plan and moderate growth 
scenario-centralized land use plan alternative future, 
about 372,000 trips may be expected to be made 
on public transit in the Milwaukee area on an aver
age weekday in the plan design year, as shown in 
Tables 125 and 126. About 31,700, or 9 percent, 
of these transit trips may be expected to utilize the 
primary transit system for all or a portion of the 
trip. Thus, the maximum extent commuter rail 
system plan envisions that about 8 percent of the 
total of 4.4 million person trips which may be 
expected to be made in the greater Milwaukee area 
in the plan design year will be made using public 
transit, and that about 1 percent will be made 
using primary transit. About 55,000, or 17 per
cent, more transit trips may be expected to be 
made under this plan than under the base plan. 
About 30 percent of this increased transit use 
would be on the primary transit system element of 
the plan. 

Costs: Estimates of the total capital costs that 
would be incurred in the development of the 
maximum extent commuter rail system plan and 
the base system plan are summarized in Table 127. 
The costs shown include all track rehabilitation and 
construction costs, plus the cost of locomotive, 
passenger coach, and supporting bus acquisition 
and replacement, as needed, over the plan design 
period. Most capital items required to implement 
the plan would have useful lives beyond the 20-year 
plan design period, a factor not reflected in the plan 
capital cost requirement shown in Table 127 for 
the plan design period. 

The total capital cost of the base plan is estimated 
at $233 million. Most of this cost would be 
required to purchase buses for the proposed short
range service expansion within Milwaukee County 
and to replace buses to maintain the existing ser
vice to the year 2000. About $22 million, or 
10 percent of the total capital cost, would be 
required for the primary transit element. 

The total capital cost of the maximum extent 
commuter rail plan is estimated at $402 million. 
About 36 percent of the total cost, or $145 mil
lion, would be required for the primary transit 
element of the plan. 
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Table 120 

RECOMMENDED CHANGES IN THE MAXIMUM EXTENT BUS-ON-FREEWA Y SYSTEM PLAN 
UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Route Recommended Change 

5-River Hills Route to be cut back to Station 10 at the North-South Freeway 
(lH 43) and W. Silver Spring Drive 

7-Wauwatosa Feeder loop on route operating over W. Burleigh Street and S. 108th Street 
to Station 24 at the Zoo Freeway (USH 45) and W. Watertown Plank 
Road to be truncated. Express route serving Station 24 would be cut back 

to N. Glenview Avenue 

9-Germantown and Routes to be combined 
10-Menomonee Falls 

l1-Menomonee Falls 

13-Milwaukee County Route to be eliminated 
Institutions/UWM 

15-0conomowoc/Delafield Route to be cut back to Waukesha, at Station 32 at the East-West Freeway 
(lH 94) and Grandview Boulevard 

l7-East Troy Route to be truncated from East Troy to Mukwonago but retained for 
consideration as addition to final plan, with service limited to peak periods 
and possibly at increased headways 

19-Greenfield Express route serving Station 44 at S. 76th Street and W. Cold Spring Road 
to W. Howard Avenue to be cut back 

21-Stadium Route to be truncated but retained for consideration as addition to final plan, 
with service limited to peak periods and possibly at increased headways 

22-Franklin and Routes to be combined 
29-South Side/IH 894 

27-South Side/UWM Route to be eliminated 

31-Cudahy Route to be truncated but retained for consideration as addition to final plan, 
with service limited to peak periods and possibly increased headways 

Source: SEWRPC. 

Under current funding programs, all capital expense 
items are eligible for up to 80 percent federal fund
ing. Based upon this formula, the nonfederal share 
of the total capital cost of the maximum extent 
commuter rail plan can be expected to approxi
mate $80 million. The remaining $322 million 
would constitute the federal share of the capital 
cost under the Urban Mass Transportation Admin
istration (UMT A) Sections 3 and 5 funding pro
grams. Under the base plan, the nonfederal and the 
federal shares are estimated to total $47 million 
and $186 million, respectively. 
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Table 128 presents the annual operating and main
tenance costs and farebox revenues anticipated for 
the design year of the base and maximum extent 
commuter rail plans. Under the base plan, oper
ating and maintenance costs may be expected to 
approximate $60 million in the design year for 
both primary transit and local and express bus 
service in the Milwaukee area. Implementation of 
the maximum extent commuter rail plan would 
increase the total operating and maintenance costs 
by $41 million, to a total cost of $101 million. The 
cost of operating and maintaining the primary 
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The maximum extent bus-on-freeway system plan shown on Map 52 was truncated with the objective of max imizing the number of bus-on
freeway primary transit routes for which at least 50 percent of the operating costs could bE met with farebox revenues. A tOlal of 25 of the 
31 routes in the maximum extent plan, totaling 1, ' 18 route miles in length, were recommended to be retained in the truncated plan. Four 
of the six routes recommended to be omitled from the truncated pia ' were recommended to be considered for addition to the fina l "best" 
plan recommended for this future as specialized peak-period-only service. 

Source: SEWRPC. 
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Table 121 

PRIMARY TRANSIT STATIONS FOR THE MAXIMUM EXTENT COMMUTER RAIL SYSTEM PLAN 
UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Travel Time 

Facilities and Services to Milwaukee 

Connecting 
CSD 

Frequency of Service (trains per period) 
Location (minutes) 

Connecting Express or 
Morning Midday Afternoon Evening Station Civil Parking Primary Local Off-

Number Intersection Division Status Shelter Spaces Routes Routes Peak Peak In Out In Out In Out In Out 

1 N. Maple Street and 
W. Grand Avenue. City of Proposed Yes 210 1 -- 55 55 6 3 6 6 3 6 4 4 

Port Washington 
2 I H 43 and CTH C . Town of Grafton Proposed Yes 75 1 -- 44 44 6 3 6 6 3 6 4 4 
3 IH 43 and Mequon Road. City of Mequon Proposed Yes 150 1 1 38 38 6 3 6 6 3 6 4 4 
4 Rexleigh Drive and 

E. Brown Deer Road Village of Bayside Proposed Yes _. 
1 2 32 32 6 3 6 6 3 6 4 4 

5 Railroad Street and 
Dekora Street . . . . . , . Village of Saukville Proposed Yes 100 1 -- 58 58 6 3 6 6 3 6 4 4 

6 11th Avenue and 
North Street. Village of Grafton Proposed Yes 260 1 1 51 51 6 3 6 6 3 6 4 4 

7 Cardinal Avenue and 
Pioneer Road. ..... · . City of Cedarburg Proposed Yes 325 1 1 44 44 6 3 6 6 3 6 4 4 

8 Main Street and 
F riestadt Road. Village of Thiensville Proposed Yes 170 1 1 39 39 6 3 6 6 3 6 4 4 

9 Baehr Road and 
Donges Bay Road . City of Mequon Proposed Yes 150 1 1 34 34 6 3 6 6 3 6 4 4 

10 Deerbrook Trail and 
W. Brown Deer Road. Village of Proposed Yes 125 1 1 29 29 6 3 6 6 3 6 4 4 

Brown Deer 
11 N. Teutonia Avenue and 

W. Silver Spring Drive. City of Milwaukee Proposed Yes 200 3 2 22 22 18 9 18 18 9 18 12 12 
12 N. 34th Street and 

W. Capitol Drive. City of Milwaukee Proposed Yes -- 3 2 17 17 18 9 18 18 9 18 12 12 
13 N. 30th Street and 

W. North Avenue City of Milwaukee Proposed Yes -- 3 2 13 13 18 9 18 18 9 18 12 12 
14 N. 44th Street and 

W. Blue Mound Road. City of Milwaukee Proposed Yes -- 4 1 6 6 24 12 24 24 12 24 16 16 
15 N. 5th Street and 

W. St. Paul Avenue City of Milwaukee Existing Yes -- 6 3 -- -- 36 18 36 36 18 36 24 24 
16 Island Drive and 

E. Washington Street. City of West Bend Proposed Yes 175 1 -- 64 64 6 3 6 6 3 6 4 4 
17 N. Center Street and 

Main Street. Village of Jackson Proposed Yes 230 1 -- 53 53 6 3 6 6 3 6 4 4 
18 S. Country Aire Drive 

and Mequon Road. Village of Proposed Yes 175 1 1 42 42 6 3 6 6 3 6 4 4 
Germantown 

19 N. 107th Street and 
W. Brown Deer Road .. City of Mitwaukee Proposed Yes 100 1 2 35 35 6 3 6 6 3 6 4 4 

20 N. 68th Street and 
W. Bradley Road. City of Milwaukee Proposed Yes 100 1 1 29 29 6 3 6 6 3 6 4 4 

21 S. Main Street and 
Collins Street. ... .. . City of Proposed Yes 130 1 -- 62 62 6 3 6 6 3 6 4 4 

Oconomowoc 
22 Sawyer Road 

and USH 16 . Town of Proposed Yes -- 1 -- 55 55 6 3 6 6' 3 6 4 4 
Oconomowoc 

23 Lakeland Road 
and CTH PP ... " . Village of Nashotah Proposed Yes 80 1 -- 50 50 6 3 6 6 3 6 4 4 

24 Cottonwood Avenue 
and Pawling Avenue. Village of Hartland Proposed Yes 160 1 -- 45 45 6 3 6 6 3 6 4 4 

25 W. Wisconsin Avenue 
and Capitol Drive. Village of Pewaukee Proposed Yes 225 1 1 38 38 6 3 6 6 3 6 4 4 

26 DupJainvilie Road 
and Marjean Lane. '" . Town of Pewau kee ProPosed Yes 250 1 1 32 32 6 3 6 6 3 6 4 4 

27 N. Brookfield Road 
and River Road . '" . City of Brookfield Proposed Yes 125 1 1 27 27 6 3 6 6 3 6 4 4 

28 Legion Drive and 
Watertown Plank Road. Village of Elm Grove Proposed Yes 120 1 1 19 19 6 3 6 6 3 6 4 4 

29 N. 75th Street and 
W. State Street. ..... City of Wauwatosa Proposed Yes 50 1 4 12 12 6 3 6 6 3 6 4 4 

30 N. Barstow Street 
and Cutler Street ... City of WalJ kesha Proposed Yes 175 1 1 46 46 6 3 6 6 3 6 4 4 

31 Pearl Street and CTH A · . Town of Wau kesha Proposed Yes 250 1 -- 40 40 6 3 6 6 3 6 4 4 
32 S. Moorland Road 

and Honey Lane. " . · . City of New Berlin Proposed Yes 75 1 2 33 33 6 3 6 6 3 6 4 4 
33 S. 1 Oath Street and 

Manor Park Drive . · . · . City of West Allis Proposed Yes 75 1 4 26 26 6 3 6 6 3 6 4 4 
34 S. 70th Street and 

Dickinson Street .. City of Milwaukee Proposed Yes -- 1 1 19 19 6 3 6 6 3 6 4 4 
35 S. 27th Street and 

W. Dakota Street '" . City of Milwaukee Proposed Yes -- 1 4 12 12 6 3 6 6 3 6 4 4 
36 14th Avenue and 

54th Street. City of Kenosha Existing Yes 125 1 1 63 63 6 3 6 6 3 6 4 4 
37 5TH 32 and CTH E . '" , Town of Somers Proposed Yes 400 1 1 57 57 6 3 6 6 3 6 4 4 
38 Memorial Drive and 

State Street ... "' .. City of Racine Proposed Yes 150 1 1 45 45 6 3 6 6 3 6 4 4 
39 5TH 32 and 

Three Mile Road . ... Town of Caledonia Proposed Yes 450 1 1 39 39 6 3 6 6 3 6 4 4 
40 5th Avenue and 

E. Ryan Road ... · . City of Oak Creek Proposed Yes 200 1 2 29 29 6 3 6 6 3 6 4 4 
41 13th Avenue and 

E. Rawson Avenue · . · . City of Proposed Yes -- 1 2 22 22 6 3 6 6 3 6 4 4 
South Milwaukee 

42 Whitnall Avenue and 
E. Grange Avenue. City of Cudahy Proposed Yes 120 1 2 18 18 6 3 6 6 3 6 4 4 

43 Brust Avenue and 
E. Oklahoma Avenue .. . City of Milwaukee Proposed Yes -- 1 2 10 10 6 3 6 6 3 6 4 4 

Source: SEWRPC. 
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Table 122 

PRIMARY TRANSIT ROUTES FOR THE MAXIMUM EXTENT COMMUTER RAIL SYSTEM PLAN 

Route 
Number 

l-Milwaukee-Port Washington 

2-Milwaukee-Saukville 

3-Milwaukee-West Bend 

4-Milwaukee-Oconomowoc 

5-M ilwaukee-Wau kesha 

6-Milwaukee-Kenosha 

Source: SEWRPC. 
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Station 
Number 

1 
2 
3 
4 

11 
12 
13 
14 
15 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

16 
17 
18 
19 
20 
11 
12 
13 
14 
15 

21 
22 
23 
24 
25 
26 
27 
28 
29 
14 
15 

30 
31 
32 
33 
34 
35 
15 

36 
37 
38 
39 
40 
41 
42 
43 
15 

Route Stops 

Location 

N. Maple Street and W. Grand Avenue. 
I H 43 and CTH C . . . 
I H 43 and Mequon Road. 
Rexleigh Drive and E. Brown Deer Road. 
N. Teutonia Avenue and W. Silver Spring Drive. 
N. 34th Street and W. Capitol Drive 
N. 30th Street and W. North Avenue. 
N. 44th Street and W. Blue Mound Road 
N. 5th Street and W. St. Paul Avenue. 

Railroad Street and Dekora Street 
11 th Avenue and North Street 
Cardinal Avenue and Pioneer Road. 
Main Street and Freistadt Road. 
Baehr Road and Donges Bay Road . 
Deerbrook Trail and W. Brown Deer Road. 
N. Teutonia Avenue and W. Silver Spring Drive. 
N. 34th Street and W. Capitol Drive 
N. 30th Street and W. North Avenue. 
N. 44th Street and W. Blue Mound Road 
N. 5th Street and W. St. Paul Avenue. 

Island Drive and E. Washington Street. 
N. Center Street and Main Street. .. 
S. County Aire Drive and Mequon Road. 
N. 107th Street and W. Brown Deer Road. 
N. 68th Street and W. Bradley Road. 
N. Teutonia Avenue and W. Silver Spring Drive. 
N. 34th Street and W. Capitol Drive 
N. 30th Street and W. North Avenue. 
N. 44th Street and W. Blue Mound Road 
N. 5th Street and W. St. Paul Avenue ... 

S. Main Street and Collins Street 
Sawyer Road and USH 16. ., 
Lakeland Road and CTH PP . 
Cottonwood Avenue and Pawling Avenue. 
W. Wisconsin Avenue and Capitol Drive 
Duplainville Road and Marjean Lane. 
N. Brookfield Road and River Road .. 
Legion Drive and Watertown Plank Road 
N. 75th Street and W. State Street .... 
N. 44th Street and W. Blue Mound Road 
N. 5th Street and W. St. Paul Avenue. 

N. Barstow Street and Cutler Street 
Pearl Street and CTH A .. 
S. Moorland Road and Honey Lane. 
S. 108th Street and Manor Park Drive 
S. 70th Street and Dickinson Street 
S. 27th Street and W. Dakota Street 
N. 5th Street and W. St. Paul Avenue. 

14th Avenue and 54th Street . 
STH 32 and CTH E . . . 

Memorial Drive and State Street 
STH 32 and Three Mile Road . 
5th Avenue and E. Ryan Road 
13th Avenue and E. Rawson Avenue. 
Whitnall Avenue and E. Grange Avenue 
Brust Avenue and E. Oklahoma Avenue. 
N. 5th Street and W. St. Paul Avenue ... 

One-Way Route 
Fare to Downtown 

Milwaukee 

$1.80 
1.40 
1.00 
0.60 
0.60 
0.60 
0.60 
0.60 

$1.80 
1.60 
1.40 
1.20 
1.00 
0.60 
0.60 
0.60 
0.60 
0.60 

$2.20 
1.80 
1.20 
0.60 
0.60 
0.60 
0.60 
0.60 
0.60 

$2.00 
1.80 
1.80 
1.60 
1.40 
1.20 
1.20 
1.00 
0.60 
0.60 

$1.20 
1.20 
1.00 
0.60 
0.60 
0.60 

$2.00 
1.80 
1.60 
1.20 
0.60 
0.60 
0.60 
0.60 



Table 123 

FACILITY AND OPERATION CHARACTERISTICS 
OF THE BASE SYSTEM PLAN AND MAXIMUM 

EXTENT COMMUTER RAIL SYSTEM PLAN 
UNDER THE MODERATE GROWTH SCENARIO

CENTRALIZED LAND USE PLAN 

Maximum 
Extent 

Base Commuter 
Characteristic Plan Rail Plan 

Primary Element 
Exclusive Guideway Miles 
Subway. -- --
Elevated. -- --
At-Grade -- --

Total -- --

Shared Guideway Miles 
Freeways. 51.5 --
Surface Arterial Streets. 49.5 --

Total 101.0 157.3a 

Route Miles 449 354 
Vehicle Miles. 8,900 13,100 
Vehicle Hours 460 420 
Vehicles Required. 78 90 
Trains Required. -- 36 

Express and Local Elements 
Route Miles 1,306 1,853 
Vehicle Miles. 85,900 121,500 
Vehicle Hours. 6,520 8,710 
Vehicles Required. 823 1,023 

Total System 
Route Miles 1,755 2,207 
Vehicle Miles. 94,800 134,600 
Vehicle Hours. 6,980 9,130 
Vehicles Required. 901 1,113 
Trains Required .. -- 36 

a Although commuter rail operation is designated in this table as 
being over an exclusive guideway, commuter trains in fact operate 
over railway trackage also utilized by freight trains. 

Source: SEWRPC. 

transit system in the design year may be expected 
to approximate $4.3 million under the base plan, 
and $20 million under the maximum extent com
muter rail plan. Primary transit system operating 
and maintenance costs would thus represent 7 per
cent of the total operating costs expected in the 
design year for the base plan, and 20 percent of 
the total operating costs expected in the design 
year for the maximum extent commuter rail 
system plan. 

The average operating cost per passenger for the 
base plan in the plan design year is estimated at 
$0.63. For the maximum extent commuter rail 
plan, the average cost per passenger may be 
expected to approach $0.94-$0.31, or about 
50 percent, more than the base plan cost. The 
average operating cost per passenger mile, how
ever, would be only slightly greater under the maxi
mum extent commuter rail plan-$0.16, compared 
with $0.15 under the base plan. The average oper
ating cost per passenger and per passenger mile for 
the primary element of the base plan would be 
$1.12 and $0.12, respectively, and for the maxi
mum extent commuter rail plan would be $2.52 
and $0.13, respectively. 

The total annual fare box revenue which may be 
expected to be generated in the plan design year 
under the base plan is $37 million, expressed in 
1979 dollars, compared with $49 million under 
the maximum extent commuter rail plan. Under 
the commuter rail alternative, the primary transit 
element may be expected to generate about 17 per
cent, or $8.5 million, of the total revenues com
pared with 7 percent, or $2.4 million, under the 
base plan. Under both the base and maximum 
extent commuter rail plans, current fares are 
assumed to increase with general price inflation. 
The fare under both plans would thus remain at 
$0.50 per ride, expressed in constant 1979 dollars, 
for local and express bus service. Similarly, the 
primary service fare would remain at $0.60 within 
Milwaukee County, and would increase with dis
tance from Milwaukee County to between $1.20 
and $1.60 at the outer limits of the future urban
ized area, and to between $1.20 and $2.20 at the 
extreme limits of service under the maximum 
extent plan routes. 

The operating deficit in the year 2000 for the 
maximum extent commuter rail plan would be 
about $52 million, expressed in 1979 dollars, 
requiring a subsidy of about $0.48 per passenger. 
This compares with the base system plan deficit of 
about $23 million, or $0.24 per passenger. Fare
box revenues would cover about 49 percent of the 
operating costs under the maximum extent com
muter rail plan and 62 percent of such costs under 
the base plan. 

Under current operating assistance programs, the 
federal government may be expected to fund 
50 percent of the operating deficit up to the total 
urbanized area apportionment, and the State has 
in the past funded up to 72 percent of the non-
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Table 124 

TIME-OF-DAY OPERATION OF THE MAXIMUM EXTENT COMMUTER RAIL SYSTEM PLAN 
UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Morning Midday Afternoon Evening 

Element Peak Off-Peak Peak Off-Peak 

Primary 

Route Miles ........ 354 354 354 354 
Vehicle Miles ....... 3,900 3,400 4,100 1,700 
Vehicle Hours · . . . . . 130 110 130 50 
Vehicles (coaches) 

Required ......... 90 27 90 21 
Trains Required . . . . . 36 18 36 18 

Express and Local 
Route Miles ........ 1,853 1,775 1,853 1,672 
Vehicle Miles ....... 26,000 36,800 36,500 22,200 
Vehicle Hours · . . . . . 1,920 2,490 2,710 1,590 
Vehicles Required .... 761 409 1,023 237 

Total System 
Route Miles ........ 2,207 2,129 2,207 2,026 
Vehicle Miles ....... 29,900 40,200 40,600 23,900 
Vehicle Hours · ..... 2,050 2,600 2,840 1,640 
Vehicles Required .... 851 436 1,113 258 
Trains Required ..... 36 18 36 18 

Source: SEWRPC. 

Table 125 

TRANSIT TRIPMAKING BY PURPOSE IN THE MILWAUKEE AREA FOR THE 
BASE SYSTEM PLAN AND MAXIMUM EXTENT COMMUTER RAIL SYSTEM PLAN 
UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Total 

354 
13,100 

420 

90 
36 

1,853 
121,500 

8,710 
1,023 

2,207 
134,600 

9,130 
1,113 

36 

Base Plan Maximum Extent Commuter Rail Plan 

Transit Trips Transit Trips 

Total Percent of Total Percent of 
Trip Purpose Person Trips Number Total Trips Person Trips Number Total Trips 

Home-Based Work .... 1,112,900 102,100 9.2 1,111,100 110,300 9.9 
Home-Based Shopping .. 512,400 39,000 7.6 511,700 48,100 9.4 
Home-Based Other .... 1,502,200 116,900 7.8 1,499,400 144,700 9.7 
Nonhome Based. . . . . . 837,100 17,500 2.1 834,400 17,700 2.1 
School .... ....... 465,300 51,300 11.0 465,300 51,300 11.0 

Total 4,429,900 326,800 7.4 4,421,900 372,100 8.4 

Source: SEWRPC. 
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Table 126 

PRIMARY AND TOTAL TRANSIT SYSTEM TRIPMAKING BY TIME OF DAY FOR THE 
BASE SYSTEM PLAN AND MAXIMUM EXTENT COMMUTER RAIL SYSTEM PLAN 
UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Base Plan Maximum Extent Commuter Rail Plan 

Primary Element Total System Primary Element Total System 

Time Transit Percent Transit Percent Transit Percent Transit Percent 
of Day 

Morning. 
Midday .. 
Afternoon. 
Evening. .. 

Total 

Source: SEWRPC. 

Trips of Total Trips of Total Trips of Total Trips 

6,800 45.3 70,200 21.5 6,300 19.9 75,600 
100 0.7 112,800 34.5 10,500 33.1 132,600 

8,100 54.0 111,400 34.1 11,000 34.7 125,OQO 
-- -- 32,400 9.9 3,900 12.3 38,900 

15,000 100.0 326,800 100.0 31,700 100.0 372,100 

Table 127 

TOTAL CAPITAL EXPENDITURES TO DESIGN YEAR REQUIRED FOR THE 
BASE SYSTEM PLAN AND MAXIMUM EXTENT COMMUTER RAIL SYSTEM PLAN 
UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

of Total 

20.3 
35.6 
33.6 
10.5 

100.0 

Maximum Extent 
Capital Costa Base Plan Commuter Rail Plan 

Guideway Development ..... $ -- $ 34,536,900d 

Station Developmentb ...... 2,893,700 17,040,400 
Vehicle Storage and Maintenance 

Facility Developmentb ..... 24,175,000 37,139,800 
Vehicle Acquisition and Replacemenl. 205,660,000 313,135,000 

Total $233,328,700 $401,852,100 

a It is assumed under this capital cost analysis that both the base plan and the maximum extent commuter rail plan would be implemented 
incrementally from 1985 to 2000. The capital costs shown in this table are those required to develop and maintain the system over the 
20-year plan design period from 1980 to 2000. Portions of nearly all the elements of the plan have useful lives extending beyond the design 
period and are therefore capable of use beyond the design period. 

b Includes the cost of acquiring land for stations and storage and maintenance facilities as necessary-12 acres under the base plan and 58 acres 
under the maximum extent commuter rail plan. Right-of-way is assumed to have a life of 100 years. The useful life of stations is estimated 
at 30 years. 

c This capital cost category includes the cost of acquisition and replacement as necessary over the 20-year design period of all buses and com
muter rail coaches and locomotives. Both plans assume a fleet of 640 buses with an average age of 10 years in 1980. Buses have an average 
useful life of 12 years. Commuter rail coaches and locomotives have an estimated useful life of 30 years. 

d The cost of fixed guideway development for the provision of commuter rail service does not account for trade rehabilitation work proposed 
by the Milwaukee Road for the 1980 and 1981 work seasons. Should this work be completed, the total cost of guideway development could 
be reduced by $12,274,000 to $22,262,900. 

Source: SEWRPC. 
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Table 128 

PRIMARY AND TOTAL TRANSIT SYSTEM DESIGN 
YEAR OPERATING AND MAINTENANCE COSTS 
FOR THE BASE SYSTEM PLAN AND MAXIMUM 

EXTENT COMMUTER RAIL SYSTEM PLAN 
UNDER THE MODERATE GROWTH SCENARIO

CENTRALIZED LAND USE PLAN 

Cost Element 

Ridership 
Primary Element. 

Total System. 

Operating and Maintenance Cost 
Primary Element. 

Total System. 

Operating and Maintenance 

Cost per Passenger 
Primary Element. 
Systemwide Average ... 

Operating and Maintenance 
Cost per Passenger Mile 

Primary Element. 

Total System .. 

Farebox Revenue 
Primary Element .. 
Total System. 

Operating Deficit 
Primary Element. 
Total System. 

Farebox Revenue as a Percent of 
Operating and Maintenance Costs 

Primary Element. 
Total System. 

Public Funding Under 
Current Program

8 

Federal (50 percent of 
operating deficit) 

Primary Element ... 
Total System ......... . 

State (72 percent of nonfederal 
share of operating deficit) 

Primary Element ... 
Total System . 

Local 
Primary Element. 

Total System .. 

Local Operating Deficit per Ride 
Primary Element ........ . 
Total System .. 

Base Plan 

3,825,000 
94,250,000 

$ 4,305,500 
60,313,100 

$1.12 
0.63 

$0.12 
0.15 

$ 2,423,200 
37,114,800 

$ 1,882,300 
23,198,300 

56 
62 

$ 941,150 
11.599,150 

677,628 
8,351,388 

263,522 
3,247,762 

$0.07 
0.03 

Maximum Extent 
Commuter Rail Plan 

8,083,500 
1 06,800,000 

$ 20,397,500 
100,735,900 

$2.52 
0.94 

$0.13 
0.16 

$ 8,450,900 
49,128,300 

$ 11,946,600 
51,607,600 

41 
49 

$ 5,973,300 
25,803,800 

4,300,776 
18,578,736 

1,672,524 
7,225,064 

$0.21 
0.07 

a The maximum federal operating assistance funding allotment for the Milwaukee area for 

the year 1979 was $11.6 million in 1979 dollars, about equal to the $11.6 million required 
to provide 50 percent federal funding of the operating deficits under the base plan, but 
substantially less than the $25.8 million required to provide such funding under the maxi
mum extent commuter rail plan. Great uncertainty is involved in any estimation of the 
possible federal and state shares of operating deficits, as these shares are subject to chang
ing legislative action over the plan design period. Even at this time, the Governor has pro
posed changing the operating deficit funding to 25 percent of the total operating cost of 
urban transit systems. 

Source: SEWRPG. 

federal share.6 The annual local share of the public 
funding requirement in the year 2000 would be 
about $7.2 million for the maximum extent com
muter rail plan. The local funding requirement 
for the base system would be somewhat less
$3.2 million. 
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Development of Truncated Plan: The results of the 
traffic assignments to, and attendant evaluation of, 
the maximum extent commuter rail system plan 
are summarized in Table 129. The maximum 
extent commuter rail system plan has higher capi
tal costs and greater operating deficits, both in 
total and on a per passenger basis, than does the 
base plan. In addition, farebox revenues under the 
maximum extent commuter rail system plan cover 
a smaller proportion of operating costs in the 
plan design year than do such revenues under the 
base plan. 

Most of the increases in the cost and decreases in 
the cost-effectiveness of the maximum extent com
muter rail system plan can be attributed to the 
overextension of service envisioned in this plan. 7 

6 The maximum federal operating assistance fund
ing allotment for the Milwaukee area for the year 
1979 was $11,6 million in 1979 dollars, about 
equal to the $11,6 million required to provide 
50 percent federal funding of the operating deficits 
under the base plan, but substantially less than the 
$25.8 million required to provide such funding 
under the maximum extent commuter rail plan. 
Great uncertainty is involved in any estimation of 
the possible federal and state shares of operating 
deficits, as these shares are subject to changing 
legislative action over the plan design period. Even 
at this time, the Governor has proposed changing 
the state share of the operating deficit funding to 
25 percent of the total operating cost of urban 
transit systems. 

7 The extension of local and express service under 
the maximum extent commuter rail plan and all 
other plans also contributes to this increase in cost 
and decrease in cost-effectiveness. The express and 
local service included in each maximum extent pri
mary transit system plan is basically in accord with 
the adopted long-range regional transportation 
system plan. The local and express routes and 
schedules were modified, however, to coordinate 
properly the secondary and tertiary service pro
posed to be provided with the primary service 
under the different primary transit alternatives. 
Any further refinements in the extent of the 
secondary or tertiary service should equally affect 
the cost of each primary transit alternative consid
ered and should, therefore, not affect a comparison 
of those alternatives. 



Table 129 

COST-EFFECTIVENESS COMPARISON OF 
THE BASE SYSTEM PLAN AND MAXIMUM 

EXTENT COMMUTER RAIL SYSTEM 
PLAN UNDER THE MODERATE GROWTH 

SCENARIO-CENTRALIZED LAND USE PLAN 

Maximum Extent 
Gost Element Base Plan Commuter Rail Plan 

Ridership 

In Design Year. 94,250,000 106,800,000 
To Design Year 1,485,900,000 1,605,300,000 

Capital Cost 
Total to Design Year $ 233,328,700 $ 401,852,100 
To Design Year per Passenger. 0.160 0.250 
To Design Year After 

Accounting for Useful Ufe 
Beyond Design Year. 148,842,000 210,245,300 

To Design Year per Passenger 
After Accounting for Useful 

Life Beyond Design Year. 0.100 0.130 

Operating Cost 
Percent Met by Farebox 

Revenues in Design Year .. 62 49 
Operating Deficit in Design Year $ 23,198,300 $ 51,607,600 
Operating Deficit per 

Passenger in Design Year .... 0.250 0.480 
Operating Deficit to Design Year. 430,900,000 658,170,000 
Operating Deficit to 

Design Year per Passenger .. 0.290 0.410 

Total Cost 
To Design Year $ 664,228,700 $1,060,022,100 

Federal Share .. .......... 402,112,960 650,566,680 
Nonfederal Share. 262,115,740 409,455,420 

To Design Year per Passenger 0.450 0.660 
Federal Share ...... 0.270 0.400 
Nonfederal Share ..... 0.180 0.260 

To Design Year After 

Accounting for Useful Life 

Beyond Design Year. 579,742,000 868,415,300 
Federal Share. . . . . . . . . . . 334,523,600 497,281,240 
Nonfederal Share .. 245,218,400 371,134,060 

To Design Year per Passenger 

After Accounting for Useful 

Life Beyond Design Year. 0,390 0.540 
Federal Share. 0.225 0,310 
Nonfederal Share. 0.165 0.230 

Source: SEWRPC. 

Under the maximum extent plan, primary transit 
service would be extended into large areas of the 
Region not now served. In addition, it would be 
expanded into an all-day operation, and it would 
be provided with headways of no more than 
30 minutes during the peak travel periods in the 
peak direction and of no more than 60 minutes 
otherwise. Thus, the primary transit service pro
posed would be a true transit service, available for 
tripmaking of all purposes. The cost-effectiveness 
of the less productive routes on which commuter 
rail service would be extended can be identified 
through a determination of what proportion of the 
operating costs may be expected to be recovered 
through farebox revenues. As shown in Table 130, 
only the route to the Cities of Racine and Kenosha 
can be expected to meet one-half of its operating 
costs through farebox revenues. None of the other 
routes are expected to meet as much as 36 percent 
of operating costs from fare box revenues. 

To reduce operating deficits and increase the pro
portion of primary transit operating costs met by 
fare box revenues to at least 50 percent, it was 
necessary to truncate the maximum extent com
muter rail plan. In order to do so while maintaining 
a framework of true primary transit service in the 
Milwaukee area, and, importantly, to assure rea
sonable comparability between all primary transit 
alternatives tested, this truncation was limited to 
reductions in the number and extent of commuter 
rail routes provided. Nevertheless, those commuter 
rail facilities and services which could be reasonably 
cost-effective if the time periods and frequency of 
service offered were reduced were identified so 
that these reduced services could be considered for 
addition to the "best" primary transit system plan 
for this future as "specialized" transit service. 8 

8 Reductions in the time periods of service and 
increases in the headways operated have the poten
tial to affect primary transit cost-effectiveness sig
nificantly. The off-peak-time period operations of 
commuter rail service under this future are gener
ally less cost-effective than the peak-time-period 
operations. Accordingly, limiting commuter rail 
service to the peak travel periods may be expected 
to increase the proportion of commuter rail oper
ating costs met by fare box revenues, even though 
under peak-period-only operation, travel on the 
commuter rail system may be expected to be 
reduced to the primarily work- and school-related 
travel generated during the morning peak period. 

To reduce the frequency of service, maximum 
headways in the peak periods and the peak direc
tion were increased from 30 to 60 minutes with 
only a relatively small reduction in transit use and 
a substantial reduction in operating cost. The 
decrease in ridership would result from the atten
dant increase in wait time for transit service. First 
wait times under this study were assumed to 
approximate one-half of the headway up to a maxi
mum of 10 minutes. Consequently, increases in 
maximum headway would not affect this wait 
time. However, all subsequent wait times, which 
are attendant to transfers, were estimated at one
half of the headway with no upper limit. It should 
be noted that, by not permitting headways greater 
than 60 minutes, it is assumed that any decrease in 
operating costs possible through further headway 
increases would result in ridership and revenue 
reductions and a subsequent stabilization or decline 
in the proportion of operating costs recovered 
from fare box revenues. The ridership reductions 
would result from the inconvenient schedule. 
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Table 130 

OPERATING COST-EFFECTIVENESS OF COMMUTER RAIL ROUTES OF THE MAXIMUM EXTENT COMMUTER 
RAIL SYSTEM PLAN UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Average Weekday Operating Costs and Farebox Revenues 

Percent of 
Passenger Vehicle Operating 

Miles Farebox Miles Operating Cost Met by 
Route of Travel Revenue of Travel Cost Farebox Revenue 

Kenosha and Racine ... 326,000 $18,200 5,500 $33,500 54 
Oconomowoc . . . . . . . 66,900 3,700 1,700 10,600 35 
Saukville .......... 66,800 3,700 1,800 11,100 34 
Waukesha ......... 38,000 2,100 1,100 6,500 33 
Port Washington ...... 39,600 2,200 1,100 6,800 32 
West Bend ......... 56,600 3,200 1,900 11,400 28 

Total 594,000 $33,100 13,100 $79,900 41 

Source: SEWRPC. 

Table 131 

CAPITAL COST-EFFECTIVENESS OF COMMUTER RAIL STRETCHES OF THE MAXIMUM EXTENT COMMUTER 
RAIL SYSTEM PLAN UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Capital Cost Over 
Passenger Miles Capital Cost Plan Design Period 

of Travel on Over Plan per Passenger Mile 
Stretch Route Average Weekday Design Period on an Average Weekday 

M i Iwau kee-Kenosha. . . . . . . . . Kenoshaa 324,060 $46,681,300 $144 
Grand Avenue-Oconomowoc ... Oconomowoc 60,960 16,663,600 273 
Milwaukee-Grand Avenue ..... All 21,320 5,981,100 281 
Grand Avenue-Canco ........ West Bend, 

Saukville, and 
Port Washington 36,540 11,450,400 313 

Can co-West Bend . . . . . . . . . . West Bend 36,800 14,706,200 400 
Canco-Port Washington ....... Port Washington 24,780 10,554,600 426 
Canco-Saukville ........... Saukville 40,140 18,774,700 467 
Wash ington Street-Wau kesha ... Waukesha 38,980 19,875,200 510 

a The Waukesha route also operates for a short 1.B-mile segment from Washington Street to Milwaukee along this 33.l-mile stretch from 
Kenosha to Milwaukee. 

Source: SEWRPC. 

Because it can be assumed that elimination of 
either the Saukville or Port Washington route to 
the north, and either the Oconomowoc or Wau
kesha route to the west, would serve to increase 
the operating cost-effectiveness of the remaining 
route in each of these corridors sufficiently to 
allow them to be part of the truncated plan, the 
capital cost-effectiveness of each of these routes 
and the operating and capital cost-effectiveness of 
each segment of these routes was investigated as 
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part of the truncation of the maximum extent 
commuter rail system plan. The less cost-effective 
capital cost elements of these four routes were 
identified through consideration of the total capi
tal cost requirements, over the plan design period, 
of travel per passenger mile in the plan design 
year on the major segments of the routes of the 
maximum extent system plan. As summarized in 
Table 131, the route to Kenosha was found to be 
by far the most cost-effective in terms of capital 



cost. The route to Oconomowoc was found to be 
the next most cost-effective, principally because 
of its limited track rehabilitation needs over the 
plan design period. The remaining routes, including 
the routes to Port Washington and Saukville, were 
found to be of similar capital cost-effectiveness with 
the exception of the route to Waukesha, which was 
found to be the least cost-effective because of its 
extensive track rehabilitation needs. 

Another consideration in the maximum extent 
.commuter rail plan truncation was the operating 
and capital costs per passenger and passenger mile 
carried on segments of the system. Table 132 sum
marizes the capital and operating costs, and pas
senger volumes and passenger miles carried, for the 
major segments of the maximum extent commuter 
rail transit system, and provides a ranking of the 
segments in terms of operating cost per passenger 
mile and capital cost per passenger mile. Map 56 
identifies the major segments of the primary transit 
element of the plan. Figure 12 illustrates the rank
ing of the segments in terms of operating cost per 
passenger mile. Those segments having higher-than
average operating costs per passenger mile are iden
tified, as are those segments on which fare box 
revenues may be expected to recover less than 
one-half of the operating costs, based on passenger 
miles carried. Figure 13 displays the ranking of 
segments in terms of capital cost per passenger 
mile. Maps 51 and 58 show those segments which 
may be expected to have higher-than-average oper
ating costs and capital costs per passenger mile, 
respectively, as well as the degree to which such 
average costs are exceeded. 

In any consideration of this segment-by-segment 
cost-effectiveness information, it is important to 
recognize that the outer ends of each route can 
carry no through traffic except by interface with 
a different mode such as a feeder/distributor bus. 
Therefore, along with the displayed measures of 
segment cost-effectiveness, consideration must be 
given to the passenger volume which the outer 
segment contributes to the total route volume in 
comparison with the contribution of the other 
segments of the route and, in particular, to the 
volume which would be provided at another poten
tial outer segment. Such passenger volume data are 
provided in Table 132. Consideration should also 
be given to the magnitude of the reduction in 
capital and operating costs that would result from 
eliminating any given segment, and to the poten
tial for the passenger volume along the eliminated 
segment to continue to use the system by driving 
or using a feeder/distributor bus to the new end
of-route. 

Based upon the systemwide capital and operating 
cost-effectiveness evaluation, and the route and 
segment cost-effectiveness evaluation indicating 
the weakest elements of the system, the Kenosha 
and Oconomowoc routes and the stretch of the 
Saukville route to Grafton of the maximum extent 
commuter rail system were retained under this 
future, to provide a truncated plan as presented in 
Table 133 and on Map 59. 

Evaluation of Maximum 
Extent Light Rail System Plan 
Another of the primary transit technologies poten
tially applicable in the Milwaukee area over the 
next 20 years is light rail transit. The maximum 
extent system plan developed for this technology 
is summarized with respect to its coverage, sta
tions, routes, and operation on Maps 60 and 61 
and in Tables 134 through 136. Under this plan, 
all primary transit service would be provided by 
a light rail transit system operating a fleet of 
200 electrically propelled, bidirectional, single
articulated light rail vehicles. 

Primary transit service under the maximum extent 
light rail transit system plan would be provided 
over five routes, which together would represent 
a substantial expansion over existing primary transit 
service. One route, Route 1, would extend from the 
City of Waukesha to the University of Wisconsin
Milwaukee, passing through the Milwaukee central 
business district. The second route, Route 2, would 
extend in a generally north-south direction from 
the Village of Grafton to the City of Oak Creek 
through the Milwaukee central business district, 
and would also serve the Villages of Thiensville and 
Brown Deer and the Cities of Mequon and Glen
dale. The third route, Route 3, would extend in 
a generally northwesterly-southeasterly direction 
from the Village of Menomonee Falls through the 
central business district of Milwaukee and the 
Cities of St. Francis and Cudahy, terminating in 
the City of South Milwaukee. The fourth route, 
Route 4, would extend in a generally north-south 
direction along a crosstown alignment. The ter
minals of Route 4 would be located at the North
ridge and Southridge Shopping Centers, and the 
route would serve the Villages of Greendale and 
West Milwaukee and the City of Greenfield in addi
tion to the City of Milwaukee. The fifth and last 
route, Route 5, would operate in a loop primarily 
serving the most intensively developed areas of the 
City of Milwaukee as well as the University of 
Wisconsin-Milwaukee campus area and the central 
business district of the City of Milwaukee. 
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Table 132 

COST-EFFECTIVENESS ANALYSIS OF SEGMENTS OF THE PRIMARY ELEMENT OF THE MAXIMUM EXTENT 
COMMUTER RAIL SYSTEM PLAN UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Transit Ridership 

Average Weekday 
Passenger Volume 

Passenger 
Segment Range Average Miles 

1. Saukville-Grafton. ......... 450-450 450 1,100 
2. Grafton-Brown Deer. ...... 1,070-3,180 2,190 22,950 
3. Brown Deer-Caneo . ....... 3,830-3,830 3,830 16,090 
4. Caneo-Grand Avenue. ....... 5,530-9,290 7,830 36,540 
5. Grand Avenue-Milwaukee. 8,520-8,520 8,520 21,320 
6. West Bend-Granville. 580-1,820 1,020 19,820 
7. Granville-CaneD. 2,250-2,650 2,500 16,980 
8. Port Wash ingtan-Brown Deer. .. 690-1,290 860 13,010 
9. Brown Deer-Caneo . ..... 2,030-2,030 2,030 11,770 

10. Waukesha-STH 100. ... 1,560-2,080 1,920 17,660 
11. STH 100-Washington Street. 1,660-2,410 2,030 21,320 
12. Oconomowoc-Pewau kee. . ... 500-1,160 830 10,200 
13. Pewau kee-Brookfield. 1,970-2,800 2,350 14,540 
14. Brookfield-Grand Avenue. 2,970-3,530 3,230 36,220 
15. Kenosha-Racine .. 4,220-5,750 5,180 52,840 
16. Racine-South Milwaukee . ... 9,630-12,750 11,520 154,370 
17. South Milwaukee-Milwaukee. 10,690-13,570 12,300 116,850 

Source: SEWRPC. 
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Figure 12 

RANK ORDERING OF OPERATING COSTS PER 
PASSENGER MILE COST-EFFECTIVENESS OF 

SEGMENTS OF THE PRIMARY ELEMENT OF THE 
MAXIMUM EXTENT COMMUTER RAIL SYSTEM 

PLAN UNDER THE MODERATE GROWTH 
SCENARIO-CENTRALIZED LAND USE PLAN 
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Average Total Capital 
Weekday Operating Cost-Effectiveness 

Average Total 
Cost-Effectivensss Over the 

Weekday Capital 
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$ 1,770 $ 4,074,200 $1.61 17 $3,703 17 
4,230 11,042,100 0.18 12 481 12 
1,690 3,658,400 0.11 4 227 4 
5,780 11,450,400 0.16 9 313 10 
3,230 5,981,100 0.15 8 281 9 
6,390 10,752,100 0.32 15 542 13 
2,240 3,954,100 0.13 6 233 5 
3,520 7,678,100 0.27 14 590 14 
1,350 2,876,500 0.11 4 244 6 
3,030 10,570,300 0.17 11 599 14 
3,460 9,304,900 0.16 9 436 11 
4,050 6,521,000 0.40 16 639 16 
2,040 3,960,400 0.14 7 272 7 

3,690 6,182,200 0.10 3 171 3 
10,330 14,380,900 0.20 13 272 7 

13,570 18,962,800 0.09 2 123 2 

9,620 13,337,600 0.08 1 114 1 

Figure 13 
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PASSENGER MILE COST-EFFECTIVENESS OF 
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Map 56 

MAJOR SEGMENTS OF THE 
MAXIMUM EXTENT COMMUTER 

" 

RAIL SYSTEM PLAN 
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As shown on this map, the primary element of the maximum extent commuter rail network has been divided into 17 segments. These segments 
facilitate the identification of the less productive operating and capital cost elements of the primary transit system. The limits of these segments 
are defined so as to provide a logical end point should a particular route be truncated. 

Source: SEWRPC. 231 



Map 57 

OPERATING COST PER PASSENGER 
MILE COST-EFFECTIVENESS OF THE 

MAXIMUM EXTENT COMMUTER 
RAIL SYSTEM PLAN UNDER THE 
MODERATE GROWTH SCENARIO
CENTRALIZED LAND USE PLAN 
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An important basis for the identification of the less productive elements of the maximum extent commuter rail system plan is the ranking of 
the system segments in terms of operating cost per passenger mile. Those system segments having higher-than-average operating costs per 
passenger mile were identified as candidates fo r either elimination or service reduction. As shown on this map, such segments are typically 
located at the ends of primary transit routes and in Jow-density suburban residential areas outside Milwaukee County. It is important to recog
nize that, because the outer ends of each route carry no through traffic, except through connection with a different mode such as feeder I 
distributor bus, they suffer by comparison with inner segments of a route. Therefore, other factOrs must also be considered in the system 
truncated process, such as passenger volumes. 

Source: SEWRPC. 
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Anothe r important basis for the identification of the less productive elements of the maximum extent commuter rail system p lan is the ranking 
of the system segments in terms of capita l cost per passenger mite, Those system segments hav ing higher-than-average capita l costs per passenger 
mi le were identified as candidates for either elimination o r service reduction. As shown on this map, such segments are typically located at the 
ends of primary trans it routes and in low-densitY suburban residential areas outside Mitwaukee County . A gain, it is important to recognize that 
because th e ou ter e nds of each rou te ca rry no through traffic, except through connection w ith a d ifferen t mode such as feeder/dist ribu tor bus, 
t hey suffer by comparison with inner segments of a ro ute . Therefore, other factors must also be considered in the system truncation p rocess, 
such as passenger vo lumes. 

Source: SEWRPC. 233 



The total dual guideway mileage of this maxi
mum extent system plan would be approximately 
104.5 miles. About 96.5 miles, or 92 percent, of 
the light rail system would be located at-grade, 
while the remaining 8.0 miles, or 8 percent, would 
be located on elevated structure. Right-of-way 
requirements would include 11.9 miles along active 
mainline railway rights-of-way; about 31.4 miles 
along former electric interurban railway rights-of
way presently owned by the Wisconsin Electric 
Power Company; about 0.5 mile along abandoned 
mainline railway rights-of-way; and 1.6 miles 
along cleared freeway right-of-way of the Stadium 
Freeway-South and Park Freeway-East corridors. 
The majority of the light rail guideway-about 51.7 
miles, or 49 percent-would be located within 
public street rights-of-way, over which the facilities 
would be located in reserved lanes for 11.2 miles, 
in a median for 33.8 miles, in transit malls for 
2.0 miles, in a street right-of-way wholly dedicated 
to light rail operation for 1.2 miles, in mixed traf
fic for 2.2 miles, and on elevated structure for the 
remaining 1.3 miles. Other public lands would be 
used for a total distance of 3.6 miles. A 3.8-mile 
strip of private lands, along which a total of five 
residential structures are located, would have to 
be acquired. 

Under this maximum extent light rail system plan, 
162 primary transit stations or stops would be 
provided, of which 143 would be located within 
Milwaukee County. All of these stations would be 
of a simple, functional design with a low or high 
level platform with waiting shelter, benches, waste 
receptacles, public telephone, lighting, newspaper 
and other vending machines, and posted transit 
schedule and fare information. Park-ride lots are 
planned at 28 of the 162 light rail transit sta
tions, 19 of which will be located within Mil
waukee County. 

On the average, one stop would be made about 
every 0.6 mile on the five routes. Typical stops 
would be spaced one-quarter mile apart in the 
central business district of the City of Milwaukee, 
one-half mile apart in areas of high-density devel
opment, and one mile apart in areas of medium
density development. Average speeds on the five 
routes would be about 20 miles per hour. Head
ways in the peak periods would range from 7 to 
20 minutes, with all service being provided by two 
articulated vehicle trains. In the off-peak periods, 
headways would range from 10 to 20 minutes 
during the midday period, and 15 to 20 minutes 
during the evening, with all routes operating with 
single-articulated vehicles. During the peak periods, 
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Table 133 

RECOMMENDED CHANGES IN THE 
MAXIMUM EXTENT COMMUTER RAIL 

SYSTEM PLAN UNDER THE MODERATE GROWTH 
SCENARIO-CENTRALIZED LAND USE PLAN 

Route Recommended Change 

Port Washington Route to be truncated but retained for 
consideration as addition to final plan, 
with service limited to peak periods 
and possibly increased headways 

West Bend Route to be truncated but retained for 
consideration as addition to final plan, 
with service limited to peak periods 
and possibly increased headways 

Waukesha Route to be truncated but retained for 
consideration as addition to final plan, 
with service limited to peak periods 
and possibly increased headways 

Saukville Route to be cut back from Saukville 
to Grafton 

Source: SEWRPC. 

each light rail vehicle would carry a maximum 
of 68 seated passengers and up to 79 standees. 
During off-peak periods, each vehicle would carry 
68 seated passengers and up to 24 standees. 

The maximum extent light rail transit system 
plan also envisions complementary expansion and 
improvement of the Milwaukee area local and 
express transit system elements. As under the 
maximum extent plans for all other potential 
primary transit technologies, local transit service 
would be extended under this light rail transit plan 
into all contiguous areas of urban development, 
including all of northern and most of southern 
Milwaukee County, southern Ozaukee County, 
southeastern Washington County, and eastern 
Waukesha County. Also, local transit service would 
be expanded during the off-peak travel periods, 
particularly in the evening. Express transit service 
under this light rail plan would be provided over 
five transit routes, all of which are designed to 
complement the maximum extent light rail system 
plan, serving some areas not directly served by 
the primary light rail transit system. In total, the 
number of express and local service route miles 
operated would increase by 27 percent over the 
number anticipated in the base plan, from 1,302 to 
1,660 miles. The number of express and local ser-
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The maximum extent commuter rail system plan shown on Map 55 was truncated w ith the objective of maximizing the number of commuter 
rail routes for which at least 50 percent of the operating COStS CQuid be met with farebox revenues. A total of three o f the six routes in the 
maximum extent plan, totaling 177 route miles in length, were recommended to be retained in the truncated plan. However. the three routes 
omitted from the truncated commuter rail plan were recommended to be considered for addition to the final "best" plan recommended for 
this future as specialized peak-period-only service. 

Source: SEWRPC. 235 



Map 60 

MAXIMUM EXTENT LIGHT RAIL TRANSIT lAND BUSWAY) SYSTEM PLAN 
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The maximum extenl light rail tranSit SV5lem plan would s.gnllOCllntly improve and e~pand primary transit service in the Mitweukee arell. Under this plan, primary transit service would 

be Improved with,n Milwaukee County, and would be extended outside Milwaukee County within Ihe fulure limla o f the Milwilukee urbanized 8f"&a. Alilighl f,il trlnsi, service u~r 
Ihe maximum exumt plan would be provided throughout the day, i"eluding midday and evenif\9 lime periocb, and would be OPI'lled III headways of from 7 10 20 mmUI," during peak 
periods lind from 10 to 20 m,nut'" during off-peak period$. In all, ,"VI tight ,Iii transit ,out'" lOlliting 255 miles ,n length lind "tving 162 primary Irllnsi! SlOPS Ot IlilIion5 would be 
operaled under this ma,,,mum Ixtenl pliln. Th,s comp.llles with the t 1 bu$-On·lrl!eway ,out'" which oPerlited in 1980 during peek periods only belween 19 oullying p,imary I,ansil 
st.t ,ons and Ihe Milwaukee central business d,strict . The I,ve light tail transit rOUles would be oP«81ed using electrically p,opelled, bidirectionlll, IIrticulated light rllil vet-llcles. The 
mllximum extent lighl rail transit Syuem pllln also provide. fOr complemen tary expansion and Improvement o f the Milwaukee a'1I8 expresl and local transit system . Fiv. IXP'M' 0, 
limited stop routes would be proyided, Ind the local transit syltem would be extended intO all contiguous aflllll 01 u.blln d\lv~lopmllnt, Including all 0 1 northern lind most of southam 
Milwaukee County, southe.n Ouukee County, 50utheastern Washington Countv, and eastern Waukeshll County . 

Source: SEWRPC. 
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Map 61 

PRIMARY TRANSIT ROUTES FOR THE MAXIMUM EXTENT LIGHT RAIL TRANSIT (AND BUSWAY) SYSTEM PLAN 
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t 
Primary transit service under the maximum extent light rail transit system plan would be provided over five routes. Route 1 would extend from 
the City of Waukesha to the University of Wisconsin-Milwaukee, passing through the Milwaukee central business district. Route 2 would extend 
in a generally north-south direction from the Village of Grafton to the City of Oak Creek through the Milwaukee central business district, and 
would also serve the Vil lages of Thiensville and Brown Deer and the Cities of Mequon and Glendale . Route 3 wou ld extend in a genera l ly 
northwesterly -southeasterly direction f rom th e Vil lage of Menomonee Falls through the centra l business district of Milwaukee and the Cities 
of St. Francis and Cudahy, terminating in the City of South Milwaukee. Route 4 wou ld extend in a generally north-south direction along 
a crosstown alignment. The terminals of Route 4 would be located at the Northridge and Sou th ridge Shopping Centers , and the route would 
serve the Villages of Greendale and West Milwaukee and the City of Green f ield in additio n to the City of Milwaukee. Route 5 would operate 
in a loop primarily serving the most intensively developed areas of the City of Milwaukee as well as the Ci t y of Wauwatosa, the University of 
Wisconsin-Milwaukee campus area, and the central business district of the City of Milwaukee . 

Source: SEWRPC. 237 



Table 134 

PRIMARY TRANSIT STATIONS FOR THE MAXIMUM EXTENT LIGHT RAIL TRANSIT SYSTEM 
PLAN UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Station 
Number 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

Intersection 

W. Broadway and 
W. Main Street. 

E. Broadway and 
Pleasant Street. 

Lincoln Avenue and 

Lake Street. 
Lincoln Avenue and 

Frederick Street. 

Location 

CTH A and Pearl Street 
Johnson Road. 
Calhoun Road and 

Rogers Drive. 

Moorland Road and 
Rogers Drive. 

Sunny Slope Road and 

Honey Lane 

S. 124th Street and 
Honey Lane 

S. 10ath Street and 
Manor Park Drive . 

S. 98th Street and 

W. Wash ington Street. 
N. 92nd Street and 

W. Dixon Street 

N. 84th Street and 

W. Hawthorne Avenue 

N. 76th Street and 

W. Fairview Avenue. 

N. 68th Street and 

W. Fairview Avenue. 

N. Hawley Road and 

W. Fairview Avenue. 

County Stadium and 

Mitchell Boulevard 

County Stadium and 

N. 44th Street. 

20 N. 35th Street and 

21 

22 

23 

24 

25 

26 

27 

28 

W. Wisconsin Avenue. 

N. 27th Street and 

W. Wisconsin Avenue .. 

N. 21st Street and 
W. Wisconsin Avenue. 

N. 16th Street and 

W. Wisconsin Avenue. 
N. 12th Street and 

W. Wisconsin Ayenue . 

N. 6th Street and 

W. Wisconsin Avenue. 

N. Plankinton Avenue and 

E. Wisconsin Avenue 

N. Broadway Street and 

E. Wisconsin Avenue 

N. Jackson Street and 

E. Wisconsin Avenue 

29 N. Jackson Street and 

E. Kilbourn Avenue .. 

30 N. Van Buren Street and 

E. Kilbourn Avenue. 

31 N. Jackson Street and 

E. Juneau Avenue .. 

32 N. Van Buren Street and 

E. Juneau Avenue. 

33 N. Astor Street and 

34 

35 

36 

37 

E. Ogden Avenue 

N. Farwell Avenue and 

E. Ogden Avenue 

N. Farwell Avenue and 

E. Brady Street .. 
N. Prospect Avenue and 

E. Brady Street 

N. Farwell Avenue and 

E. Kenilworth Place. 
38 N. Oakland Avenue and 

E. North Avenue .. 

39 N. Cambridge Avenue 

40 
and E. Locust Street 

N. Oakland Avenue and 

E. Kenwood Boulevard. 

41 N. Maryland Avenue and 

Civil 

Division 

City of Wau kesha 

City of Waukesha 

City of Wau kesha 

City of Wau kesha 

City of Wau kesha 

City of New Berlin 

City of New Berlin 

City of New Berlin 

City of New Berlin 

City of New Berlin 

City of West Allis 

City o:f West Allis 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwau kee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwau kee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

E. Kenwood Boulevard.. City of Milwaukee 

42 N. Maryland Avenue and 

43 

44 

238 

E. Hartford Avenue .. 

N. Oakland Avenue and 

E. Hartford Avenue. 

Wisconsin Avenue and 

Broad Street. 

City of Milwaukee 

City of Milwaukee 

Village of Grafton 

Travel Time 
Facilifles and Services to Milwaukee 

r-------r-----,------r-------.------~ CSD 
Connecting (minutes) 

Status 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed-

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Shelter 

Yes 

Yes 

Yes 

Yes 
Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Parking 

Spaces 

500 
150 

500 

200 

275 

225 

Connecting 
Primary 
Routes 

4 

Express or 
Local 

Routes 

10 

4 

6 

10 

4 

011-

Peak Peak 

49 

47 

45 

43 
40 
37 

34 

32 

30 

28 

26 

23 

21 

18 

17 

16 

14 

13 

11 

6 

4 

o 

4 

9 

10 

12 

13 

15 

16 

16 

21 

22 

52 

49 

47 

45 

43 
40 
37 

34 

32 

30 

28 

26 

23 

21 

18 

17 

16 

14 

13 

11 

6 

4 

o 

4 

8 

9 

10 

12 

13 

15 

16 

16 

21 

22 

52 

Frequency of Service (trains per hour) 

Morning 

In Out 

6 

6 

6 
6 
6 

6 

6 

6 

6 

6 

6 

6 

6 

6 
6 
6 

6 

6 

6 

6 

6 

6 

6 

Midday 

In Out 

6 

6 

6 
6 
6 

6 

6 

6 

6 

6 

6 

6 

6 

6 
6 
6 

6 

6 

6 

6 

6 

6 

6 

11 9 10 9 

11 9 10 9 

11 9 10 9 

11 9 10 9 

11 9 10 9 

15 13 14 13 

16 14 15 14 

16 14 15 14 

16 14 15 14 

16 14 15 14 

16 14 15 14 

21 19 20 19 

9 11 9 10 

9 11 9 10 

9 11 9 10 

9 

11 10 

9 

11 10 

9 11 10 

9 11 9 10 

9 9 

11 10 

9 11 10 

9 11 10 

9 11 9 10 

11 9 10 

9 11 9 10 

9 11 9 10 

9 11 9 10 

Afternoon Evening 

In Out In Out 

8 

8 

8 

8 
8 
8 

8 

8 

8 

8 

8 

8 

8 

8 

8 
8 
8 

8 

8 

8 

8 

8 

8 

12 15 

12 15 

12 15 

12 15 

12 15 

17 20 

4 4 

4 4 

4 4 

4 4 
4 4 
4 4 

4 4 

4 4 

4 4 

4 4 

4 4 

4 4 

4 4 

6 

6 

6 

6 

9 10 

19 22 10 11 

19 22 10 11 

19 22 10 11 

19 22 10 11 

19 22 10 11 

26 29 14 15 

15 12 6 

15 12 

15 12 6 

15 

12 6 

15 

12 6 

15 12 6 

15 12 

15 

12 6 

15 12 6 

15 12 6 

15 12 6 

15 12 6 

15 12 6 

15 12 6 

15 12 

4 4 



Station 
Number 

45 

46 

47 

Intersection 

1st Avenue and 
Maple Street. 

Location 

Cedar Ridge Drive and 
Georgetown Drive. 

5TH 143 (Washington 
Avenue) and 
Turner Street ... 

48 Grant Avenue and 

49 

50 

51 

52 

Western Road 
STH 57 and CTH C 

(Pioneer Road). 

5TH 57 (Main Street) 
and Freistadt Road. 

5TH 57 (Green Bay 

Roadl and 8TH 67 
(Mequon Road) . 

Garden Drive and 
W. County Line Road. 

53 N. Deerbrook Terrace 
and 5TH 100 
(W. Brown Deer Road) . 

54 N. Cedarburg Road and 
W. Bradley Road. 

55 

56 

57 

N. Teutonia Avenue and 
W. Good Hope Road 

N. Sidney Place and 
W. Mill Road. 

N. Dexter Avenue and 
W. Silver Spring Drive. 

58 N. 20th Street and 
W. Hampton Avenue 

59 W. Atkinson Avenue and 

60 

61 

62 

W. Capitol Drive. 
N. 16th Street and 

W. Atkinson Avenue 
N. 8th Street and 
W. Atkinson Avenue 

N. 8th Street and 
W. Burleigh Street. 

63 N. 7th Street and 
W. Burleigh Street. 

64 N. 8th Street and 

65 

66 

W. Center Street. 
N. 7th Street and 

W. Center Street. 
N. 8th Street and 

W. North Avenue 
67 N. 7th Street and 

68 
W. North Avenue 

N. 6th Street and 
W. Walnut Street. 

69 N. 6th Street and 
W. Juneau Avenue. 

70 N. 6th Street and 
W. Kilbourn Avenue. 

71 N. 6th Street and 
W. St. Paul Avenue 

72 S. 6th Street and 
W. Alexander Street. 

73 S. 6th Street and 
W. National Avenue. 

74 S. 5th Street and 
W. National Avenue. 

75 S. 5th Street and 
W. Greenfield Avenue. 

76 S. 4th Street and 
W. Greenfield Avenue. 

77 S. 5th Street and 
W. Mitchell Street .. 

78 S. 4th Street and 
W. Mitchell Street .. 

79 S. 5th Street and 

80 

81 

82 

W. Lincoln Avenue 
S. 4th Street and 

W. Lincoln Avenue 
S. Chase Avenue and 

W. Rosedale Avenue ... 
S. Chase Avenue and 

W. Oklahoma Avenue .. 
83 S. Howell Avenue and 

W. Morgan Avenue 
S. Howell Avenue and 84 

W. Howard Avenue . 

Table 134 (continued) 

Travel Time 
Facilities and Services to Milwaukee 

r------,-----.------.--------r-Co-n-n-ec-ti-ng~ CBD 

Express or (minutes) 

Civil 

Division 

Village of Grafton 

City of Cedarburg 

City of Cedarburg 

City of Cedarburg 

City of Mequon 

Status 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Village of Thiensville Proposed 

City of Mequon 

Village of 
Brown Deer 

Village of 
Brown Deer 

Village of 
Brown Deer 

City of Milwaukee 

City of Glendale 

City of Glendale 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwau kee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwau kee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Shelter 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Parking 
Spaces 

500 

375 

275 

275 

450 

Connecting 
Primary 
Routes 

Local 
Routes 

2 

2 

2 

4 

Off-
Peak Peak 

51 51 

49 49 

47 47 

45 45 

43 43 

38 38 

36 36 

32 32 

30 30 

23 28 

26 26 

24 24 

22 22 

19 19 

15 15 

12 12 

9 

8 8 

4 4 

4 4 

6 

8 

9 

11 4 

13 6 

14 

15 9 

17 17 

Frequency of Service (trains per hour) 

Morning Midday Afternoon Evening 

In Out In Out In Out In Out 

4 

4 4 

4 4 

4 4 

4 4 

4 4 

4 4 

4 4 

4 4 

4 4 

4 4 

4 4 

4 4 

4 4 

8 10 9 14 11 

5 4 4 

4 4 

4 

4 

4 

4 

4 

4 

4 4 

4 4 

10 10 10 10 14 14 8 

10 10 10 10 14 14 

10 10 14 

10 10 14 8 

10 10 14 

10 10 14 

10 10 14 8 

10 10 14 

4 

4 

4 4 

4 4 

4 4 

4 4 

239 



Table 134 (continued) 

Travel Time 
Facilities and Services to Milwaukee 

Connecting 
CBO 

Frequency of Service (trains per hour) Location (minutes) 
Connecting Express or 

Station Civil Parking Primary Local Off-
Morning Midday Afternoon Evening 

Number Intersection Division Status Shelter Spaces Routes Routes Peak Peak In Out In Out In Out In Out 

85 s. Howell Avenue and 

W. Layton Avenue. City of Milwaukee Proposed Yes -- 1 2 19 19 5 5 5 5 7 7 4 4 
86 General Mitchell Field. City of Milwaukee Proposed Yes 200 1 2 21 21 5 5 5 5 7 7 4 4 
87 S. Howell Avenue and 

W. College Avenue. City of Milwaukee Proposed Yes 1 2 23 23 5 5 5 5 7 7 4 4 
88 S. Howell Avenue and 

W. Marquette Avenue. City of Oak Creek Proposed Yes -- 1 2 27 27 5 5 5 5 7 7 4 4 
89 S. Howell Avenue and 

W. Forest Hill Avenue. City of Oak Creek Proposed Yes -- 1 2 29 29 5 5 5 5 7 7 4 4 
90 S. HoweH Avenue and 

W. Ryan Road. City of Oak Creek Proposed Yes 450 1 1 32 32 5 5 5 5 7 7 4 4 
91 5TH 175 (Appleton 

Avenue) and 

Menomonee Avenue. Village of Proposed Yes -- 1 2 44 44 5 5 5 5 7 7 4 4 
Menomonee Falls 

92 STH 175 (Appleton 

Avenue) and 

North Hills Drive Village of Proposed Yes 450 1 1 42 42 5 5 5 5 7 7 4 4 
Menomonee Falls 

93 STH 175 (Appleton 

Avenue) and 

Parkway Drive. Village of Proposed Yes -- 1 -- 36 36 5 5 5 5 7 7 4 4 
Menomonee Falls 

94 USH 41 (W. Appleton 

Avenue) and W. 

Bobolink Avenue City of Milwaukee Proposed Yes -- 1 2 33 33 5 5 5 5 7 7 4 4 
95 Timmerman Field. City of Milwaukee Proposed Yes 450 1 2 32 32 5 5 5 5 7 7 4 4 
96 USH 41 (W. Appleton 

Avenue) and 

W. Hampton Avenue City of Milwaukee Proposed Yes -- 1 2 29 29 5 5 5 5 7 7 4 4 
97 N. 76th Street and 

W. Appleton Avenue City of Milwaukee Proposed Yes 1 3 28 28 5 5 5 5 7 7 4 4 
98 N. 68th Street and 

W. Capitol Drive. City of Milwaukee Proposed Yes -- 2 1 24 24 8 10 8 9 14 11 7 6 
99 Capitol Court 

Shopping Center. City of Milwaukee Proposed Yes 275 2 2 23 23 8 10 8 9 14 11 7 6 
100 W. Fond du Lac Avenue 

and W. Capitol Drive City of Milwaukee Proposed Yes -- 2 2 21 21 8 10 8 9 14 11 7 6 
101 N. Sherman Boulevard 

and W. Capitol Drive City of Milwaukee Proposed Yes -- 3 2 19 19 12 14 12 13 19 16 10 9 
102 N. Sherman Boulevard and 

W. Fond du Lac Avenue City of Milwaukee Proposed Yes -- 2 2 18 18 9 9 9 9 12 12 7 7 
103 N. Sherman Boulevard 

and W. Burleigh Street City of Milwaukee Proposed Yes -- 2 2 17 17 9 9 9 9 12 12 7 7 
104 N. Sherman Boulevard 

and W. Center Street City of Milwaukee Proposed Yes -- 2 2 15 15 9 9 9 9 12 12 7 7 
105 N. Sherman Boulevard 

and W. North Avenue. City of Milwaukee Proposed Yes -- 2 3 14 14 9 9 9 9 12 12 7 7 
106 N. 40th Street and 

W. Lisbon Avenue. City of Milwaukee Proposed Yes -- 2 2 12 12 9 9 9 9 12 12 7 7 
107 W. Highland Boulevard and 

W. McKinley Avenue City of Milwaukee Proposed Yes -- 2 2 11 11 9 9 9 9 12 12 7 7 

108 N. 41 st Street and 

W. Wisconsin Avenue. City of Milwaukee Proposed Yes -- 2 1 9 9 9 9 9 9 12 12 7 7 

109 S. Kinnickinnic Avenue 

and E. Becher Street City of Milwaukee Proposed Yes -- 1 3 12 12 5 5 5 5 7 7 4 4 

110 S. Bay Street and 

E. Lincoln Avenue .. City of Milwaukee Proposed Yes 225 1 1 14 14 5 5 5 5 7 7 4 4 
111 S. Bay Street and 

E. Russell Avenue. City of Milwaukee Proposed Yes -- 1 1 16 16 5 5 5 5 7 7 4 4 
112 S. Nevada Street and 

S. Kinnickinnic Avenue. City of Milwaukee Proposed Yes -- 1 2 17 17 5 5 5 5 7 7 4 4 
113 S. Brust Avenue and 

E. Oklahoma Avenue .. City of Milwaukee Proposed Yes -- 1 2 18 13 5 5 5 5 7 7 4 4 

114 S. Ellen Street and 

E. Morgan Avenue. City of Milwaukee Proposed -- -- 1 1 19 19 5 5 5 5 7 7 4 4 

115 S. Bombay Avenue and 

E. Crawford Avenue. City of St. Francis Proposed Yes 150 1 1 21 21 5 5 5 5 7 7 4 4 

116 S. Kinnickinnic Avenue 

and Lunham Avenue City of St. Francis Proposed Yes -- 1 1 23 23 5 5 5 5 7 7 4 4 

117 S. Kinnickinnic Avenue 

and E. Layton Avenue City of Cudahy Proposed Yes -- 1 2 24 24 5 5 5 5 7 7 4 4 

118 S, Whitnall Avenue and 

E. Grange Avenue . ... . City of Cudahy Proposed Yes 400 1 1 26 26 5 5 5 5 7 7 4 4 

119 Edgar Avenue and 
E. College A\lenue. City of Cudahy Proposed Yes -- 1 2 28 28 5 5 5 5 7 7 4 4 

120 E. Rawson Avenue. , City of Proposed Yes -- 1 1 30 30 5 5 5 5 7 7 4 4 

South Milwaukee 

121 Marquette Avenue City of Proposed Yes -- 1 2 31 31 5 5 5 5 7 7 4 4 

South Milwaukee 

122 S. 9th Avenue and 

E. Drexel Avenue .. City of Proposed Yes 450 1 -- 33 33 5 5 5 5 7 7 4 4 

South Milwaukee 

123 Northridge Shopping 
4 5 5 3 3 

Center, City of Milwaukee Proposed Yes 150 1 5 39 42 4 4 4 
, , . . . ... . . . 
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Table 134 (continued) 

Travel Time 
Facilities and Services to Milwaukee 

Connecting 
CBD 

Frequency of Service (trains per hour) Location (minutes) 
Connecting Express or 

Morning Midday Afternoon Evening Station Civil Parking Primary Local Off-
Number Intersection Division Status Shelter Spaces Routes Routes Peak Peak In Out In Out In Out In Out 

124 N. 76th Street and 
W. Bradley Road. City of Milwaukee Proposed Yes 200 1 3 35 38 4 4 4 4 5 5 3 3 

125 N. 76th Street and 
W. Good Hope Road City of Milwaukee Proposed Yes -- 1 3 33 36 4 4 4 4 5 5 3 3 

126 N. 60th Street and 
W. Mill Road. City of Milwaukee Proposed Yes -- 1 2 30 33 4 4 4 4 5 5 3 3 

127 N. Sherman Boulevard 
and W. Silver 

Spring Drive. ..... City of Milwaukee Proposed Yes 250 1 2 28 30 4 4 4 4 5 5 3 3 
128 N. Sherman Bou levard 

and W. Villard Avenue City of Milwaukee Proposed Yes -- 1 3 26 29 4 4 4 4 5 5 3 3 
129 N. Sherman Boulevard and 

W. Hampton Avenue City of Milwaukee Proposed Yes -- 1 2 25 27 4 4 4 4 5 5 3 3 
130 N. Sherman Boulevard 

and W. Congress Street .. City of Milwau kee Proposed Yes -- 1 1 23 26 4 4 4 4 5 5 3 3 
131 S. 44th Street and 

W. National Avenue. Village of Proposed Yes -- 1 2 15 17 4 4 4 4 5 5 3 3 
West Milwaukee 

132 S. 43rd Street and 
W. Greenfield Avenue. Village of Proposed Yes -- 1 1 16 19 4 4 4 4 5 5 3 3 

West Milwaukee 
133 S. 43rd Street and 

W. Burnham Street Village of Proposed Yes -- 1 1 17 20 4 4 4 4 5 5 3 3 
West Milwaukee 

134 S. 43rd Street and 
W. Lincoln Avenue City of Milwaukee Proposed Yes 400 1 1 19 21 4 4 4 4 5 5 3 3 

135 S. 43rd Street and 
W. Cleveland Avenue. City of Milwau kee Proposed Yes -- 1 -- 20 23 4 4 4 4 5 5 3 3 

136 S. 43rd Street and 
W. Oklahoma Avenue. City of Milwau kee Proposed Yes -- 1 3 22 24 4 4 4 4 5 5 3 3 

137 S. 43rd Street and 
W. Morgan Avenue City of Milwaukee Proposed Yes -- 1 2 23 25 4 4 4 4 5 5 3 3 

138 S. 43rd Street and 
W. Howard Avenue .. City of Greenfield Proposed Yes 250 1 1 24 27 4 4 4 4 5 5 3 3 

139 S. 60th Street and 
W. Plainfield Avenue City of Greenfield Proposed -- -- 1 1 27 30 4 4 4 4 5 5 3 3 

140 W. Forest Home Avenue 
and W. Plainfield 
Avenue .. City of Greenfield Proposed Yes -- 1 2 29 31 4 4 4 4 5 5 3 3 

141 S. 76th Street and 
W. Layton Avenue. City of Greenfield Proposed Yes -- 1 5 32 34 4 4 4 4 5 5 3 3 

142 N. 9th Street and 
W. Wisconsin Avenue. City of Milwaukee Proposed Yes -- 3 6 1 1 16 14 15 14 19 22 10 11 

143 South ridge Shopping 
Center. Village of Greendale Proposed Yes 300 1 6 35 38 4 4 4 4 5 5 3 3 

144 N. Glenview Avenue and 
W. Wisconsin Avenue. City of Wauwatosa Proposed Yes -- 1 4 18 18 5 3 4 3 4 7 2 3 

145 Milwaukee County 
General Hospital. City of Wauwatosa Proposed -- -- 1 5 22 22 5 3 4 3 4 7 2 3 

146 County Institutions. City of Wauwatosa Proposed -- -- 1 5 24 24 5 3 4 3 4 7 2 3 
147 N. Swan Boulevard and 

W. Watertown 
Plank Road. City of Wauwatosa Proposed Yes 350 1 1 26 26 5 3 4 3 4 7 2 3 

148 MaYfair Mall 
Shopping Center. City of Wauwatosa Proposed Yes 200 1 7 30 30 5 3 4 3 4 7 2 3 

149 N. Mayfair Road and 
W. Center Street ... City of Wauwatosa Proposed Yes -- 1 3 32 32 5 3 4 3 4 7 2 3 

150 N. Mayfair Road and 
W. Burleigh Street. City of Wauwatosa Proposed Yes -- 1 2 34 34 5 3 4 3 4 7 2 3 

151 N. Mayfair Road and 
W. Capitol Drive. City of Wauwatosa Proposed Yes -- 1 2 33 36 5 3 4 3 4 7 2 3 

152 W. Lisbon Avenue and 
W. Capitol Drive. . . . . . City of Milwaukee Proposed -- -- 1 2 32 34 3 5 3 4 7 4 3 2 

153 N. 92nd Street and 
W. Capitol Drive. City of Milwaukee Proposed Yes -- 1 2 30 33 3 5 3 4 7 4 3 2 

154 N. 84th Street and 
W. Capitol Drive. City of Milwaukee Proposed Yes -- 1 1 29 32 3 5 3 4 7 4 3 2 

155 N. 76th Street and 
W. Capitol Drive. ... City of Milwaukee Proposed Yes -- 1 3 28 30 3 5 3 4 7 4 3 2 

156 N. 35th Street and 
W. Capitol Drive. City of Milwaukee Proposed Yes -- 1 2 20 22 3 5 3 4 7 4 3 2 

157 N. 27th Street and 
W. Capitol Drive. City of Milwaukee Proposed Yes -- 1 2 19 21 3 5 3 4 7 4 3 2 

158 W. Green Bay Avenue 
and W. Capitol Drive ... City of Milwaukee Proposed Yes -- 1 2 19 22 3 5 3 4 7 4 3 2 

159 N. Port Washington Road 
and W. Capitol Drive City of Milwaukee Proposed Yes -- 1 2 20 23 3 5 3 4 7 4 3 2 

160 N. Richards Street and 
E. Capitol Drive. City of Milwaukee Proposed Yes -- 1 2 22 25 3 5 3 4 7 4 3 2 

161 N. Humboldt Boulevard 
and E. Capitol Drive ... City of Milwaukee Proposed Yes -- 1 2 23 26 3 5 3 4 7 4 3 2 

162 Morris Boulevard and 
E. Menlo Boulevard. ... Village of Shorewood Proposed Yes -- 1 1 26 26 3 5 3 4 7 4 3 2 

Source: SEWRPC 
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Table 135 

FACILITY AND OPERATION CHARACTERISTICS 
OF THE BASE SYSTEM PLAN AND MAXIMUM 

EXTENT LIGHT RAIL TRANSIT SYSTEM 
PLAN UNDER THE MODERATE GROWTH 

SCENARIO-CENTRALIZED LAND USE PLAN 

Maximum 
Extent 

Base Light Rail 
Element Plan Transit Plan 

Primary 
Exclusive Guideway Miles 

Subway. -- --
Elevated. -- 8.0 
At-Grade -- 94.3 

Total -- 102.3 

Shared Guideway Miles 
Freeways. 51.5 --
Surface Arterial Streets . 49.5 2.2 

Total 101.0 104.5 

Route Miles 449 253 
Vehicle Miles. 8,900 28,100 
Vehicle Hours . 460 1,410 
Vehicles Required . 78 182 
Trains Required. -- 91 

Express and Local 
Route Miles 1,302 1,660 
Vehicle Miles. 85,900 77,200 
Vehicle Hours . 6,520 5,710 
Vehicles Required. 823 634 

Total System 
Route Miles 1,751 1,913 
Vehicle Miles. 94,800 105,300 
Vehicle Hours . 6,980 7,120 
Vehicles Required. 901 816 
Trains Required. -- 91 

Source: SEWRPC_ 

vice bus miles operated, however, would decrease 
by 10 percent from the number anticipated in the 
base plan, from 85,900 to 77,200 miles on an aver
age weekday. The express and local transit services 
would be provided by conventional buses. 

A self-service, barrier-free method of fare collec
tion would be used under the light rail transit 
system alternative. The transit stations would have 
no turn styles or other barriers, and in general no 
fare payments would be made upon boarding the 
light rail vehicle. Rather, each passenger would pur
chase a ticket from self-service vending machines 
located at each station prior to boarding the 
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vehicle and would be required to validate the ticket 
at one of two validating machines provided in 
each vehicle. To ensure fare payment, inspectors 
empowered to issue citations would check that all 
passengers have valid tickets or passes on a random 
basis. Under the self-service fare collection pro
posed by this alternative, 5 percent of all passen
gers are to be inspected each weekday. Conse
quently, every passenger on the light rail system 
would be checked for fare payment an average of 
once every 20 days. No loss of revenue is assumed 
under this fare collection system as the fine for 
fare evasion would be set to cover at least the 
average fare which should be paid in a 20-day 
period-about 20 times the base fare, or $12, with 
increases for repeat offenders. 

Use of self-service fare collection during all travel 
periods under this plan would have a modest but 
important impact on systemwide operating and 
capital costs. Importantly, because no operator 
would be required in the second vehicle of a two
car train, the operating and maintenance costs 
per vehicle mile for two-car trains would be about 
10 percent less than the $3.41 per-vehicle-mile cost 
for a one-car train with typical fare collection
$3.10 per vehicle mile, including the cost of ticket 
inspectors. 9 However, there are some increased 

9 The adjustments in average per-vehicle-mile cost 
of operating light rail vehicles under self-service 
fare collection reflect the anticipated reduction in 
operator requirements on two-car trains, as well as 
the added costs attributable to inspection on both 
one- and two-car trains_ The operating costs of 
vehicles without an operator in two-car trains are 
reduced equal to the portion of the cost directly 
attributable to the driver. This cost has been esti
mated to be the proportion of Milwaukee County 
Transit System bus-per-mile operation and main
tenance cost attributable to drivers after adjusting 
for a 50 percent increase in the average speed of 
a light rail system over that of the local bus system_ 
This reduction is estimated to be about $0.68 per 
vehicle mile in 1979 dollars, or 20 percent of 
the total light rail operating cost. The additional 
costs per vehicle mile imposed by ticket inspec
tors on one- and two-car trains are estimated to 
total 5 percent of this operator cost of $0_68 per 
vehicle mile, or $0.03 per vehicle mile, based 
on the assumed inspection rate of 5 percent of 
all passengers. 



Table 136 

TIME-OF-DAY OPERATION OF THE MAXIMUM EXTENT LIGHT RAIL TRANSIT SYSTEM 
PLAN UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Morning Midday 
Element Peak Off-Peak 

Primary 
Route Miles ........ 253 253 
Vehicle Miles ....... 7,300 7,200 
Vehicle Hours · . . . . . 370 360 
Vehicles Required .... 134 66 
Trains Required ..... 67 66 

Express and Local 
Route Miles ........ 1,660 1,586 
Vehicle Miles ....... 16,600 23,600 
Vehicle Hours · ..... 1,240 1,720 
Vehicles Required .... 534 280 

Total System 
Route Miles ........ 1,913 1,839 
Vehicle Miles ....... 23,900 30,800 
Vehicle Hours · ..... 1,610 2,080 
Vehicles Required .... 668 
Trains Required ..... 67 

Source: SEWRPC. 

operating and maintenance costs entailed under 
the self-service fare collection system attributable 
to inspection on one-vehicle trains, increasing the 
per-vehicle-mile cost by $0.03 to $3.44 per vehicle 
mile. There would also be additional operating and 
maintenance costs attributable to the ticket vend
ing machines and validators of $63,000 and 
$120,000 per year, respectively.lO In addition, the 
ticket validators-two of which would be located in 
each vehicle-would increase the capital cost of 
light rail vehicles by $6,500, from $800,000 per 
vehicle to $806,500 per vehicle. Ticket vending 
machines, one of which is to be located at each 

10 It is estimated that implementation of a self
service fare collection system would increase the 
total capital investment of the light rail transit 
system by about $18 million, or 2 percent over 
the 20-year design period. Based upon an annual 
operating cost savings of $1.3 million, the capital 
investment required would be recovered in about 
14 years. 

346 
66 

Afternoon Evening 
Peak Off-Peak Total 

253 253 253 
10,000 3,600 28,100 

500 180 1,410 
182 48 182 

91 48 91 

1,660 1,558 1,660 
20,300 16,700 77,200 

1,540 1,210 5,710 
634 177 634 

1,913 1,811 1,913 
30,300 20,300 105,300 

2,040 1,390 7,120 
816 225 816 

91 48 91 

station and two or more of which are to be located 
at major stations, would increase the capital cost 
of each station by an average of $80,000. It should 
be noted that the capital costs attributable to vend
ing machines and ticket validators include replace
ment, as necessary, over the design period. 

Transit Utilization: Under the maximum extent 
light rail system plan and the moderate growth 
scenario-centralized land use plan alternative 
future, about 358,000 trips may be expected to be 
made by public transit in the Milwaukee area on an 
average weekday in the plan design year, as shown 
in Tables 137 and 138. About 160,000, or 45 per
cent, of these transit trips may be expected to 
utilize the primary transit system for all or a por
tion of the trip. Thus, the maximum extent light 
rail transit system plan envisions that about 8 per
cent of the total of 4.4 million person trips which 
may be expected to be made in the greater Mil
waukee area in the plan design year will be made 
using public transit, and that about 4 percent will 
be made using primary transit. About 31,000, or 
10 percent, more transit trips may be expected to 
be made under this plan than under the base plan. 
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Table 137 

TRANSIT TRIPMAKING BY PURPOSE IN THE MILWAUKEE AREA FOR THE BASE 
SYSTEM PLAN AND MAXIMUM EXTENT LIGHT RAIL TRANSIT SYSTEM PLAN 

UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Base Plan Maximum Extent Light Rail Transit Plan 

Transit Trips Transit Trips 

Total Percent of Total Percent of 
T(.ip Purpose Person Tripsa Number Total Trips Person Trips a 

Number Total Trips 

Home-Based Work .. 1,112,900 102,100 9.2 1,108,300 116,000 10.5 
Home-Based Shopping. 512,400 39,000 7.6 510,900 43,800 8.6 
Home-Based Other . 1,502,200 116,900 7.8 1,494,500 131,000 8.8 
Nonhome-Based. .. 837,100 17,500 2.1 831,800 15,700 1.9 
School. . . . . . . . .. 465,300 51,300 11.0 465,300 51,300 11.0 

Total 4,429,900 326,800 7.4 4,410,800 357,800 8.1 

aThe difference in the total person trips generated under the maximum extent light rail transit plan and the total person trips generated under 
the base plan may be attributed to the effect of the level of transit service on household automobile ownership, and the effect of automobile 
ownership on trip generation. Lower levels of transit service have been found to be correlated with increased automobile ownership, and 
greater automobile ownership has been found to be correlated with increased trip generation. The Commission travel simulation models reflect 
these relationships between level of transit service, automobile ownership, and trip generation, as well as the relationships of these factors to 
household size, level of income, and residential density. The small differences in total person trip generation rates between these plans, how
ever, are not significant in the evaluation of the alternative transit plans under this study_ 

Source: SEWRPC_ 

Table 138 

PRIMARY AND TOTAL TRANSIT SYSTEM TRIPMAKING BY TIME OF DAY FOR THE 
BASE SYSTEM PLAN AND MAXIMUM EXTENT LIGHT RAI L TRANSIT PLAN 

UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Base Plan Maximum Extent Light Rail Transit Plan 

Primary Element Total System Primary Element Total System 

Time Transit Percent Transit 
of Day Trips of Total Trips 

Morning .. 6,800 45.3 70,200 
Midday .... 100 0.7 112,800 
Afternoon .. 8,100 54.0 111,400 
Evening. ... -- -- 32,400 

Total 15,000 100.0 326,800 

Source: SEWRPC_ 

Costs: Estimates of the total capital costs that 
wou~d be incurred in the development of the 
maximum extent light rail transit system plan and 
the base system plan are summarized in Table 139. 
The costs shown include all construction and right
of-way acquisition costs, plus the cost of acquiring 
and replacing vehicles, as needed, over the plan 
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Percent Transit Percent Transit Percent 
of Total Trips of Total Trips of Total 

21.5 39,000 24.4 76,200 21.3 
34.5 45,100 28.3 124,100 34.7 
34.1 60,900 38.2 121,900 34.1 

9.9 14,500 9.1 35,600 9.9 

100.0 159,500 100.0 357,800 100.0 

design period. Most capital items required to imple
ment the plan have useful lives beyond the 20-year 
plan design period, as noted in Table 139. 

The total capital cost of the base plan is esti
mated at $233 million. Most of this cost would 
be required to purchase buses for the proposed 



Table 139 

TOTAL CAPITAL EXPENDITURES TO DESIGN YEAR REQUIRED FOR THE 
BASE SYSTEM PLAN AND MAXIMUM EXTENT LIGHT RAIL TRANSIT SYSTEM PLAN 

UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Maximum Extent 

Capital Costa Base Plan Light Rail Transit Plan 

Gu ideway Development
b $ .. $ 792,348,000 

Station Developmen{ . 2,893,700 61,644,900 

Vehicle Storage and Maintenance 

Facility Developmen{ ....... 24,775,000 71,740,000 

Vehicle Acquisition and Replacement
d 205,660,000 316,276,000 

Total $233,328,700 $1,242,008,900 

a It is assumed under this capital cost analysis that both the base plan and the maximum extent light rail transit plan would be incrementally 

implemented from 1985 to 2000. The capital costs shown in this table are those required to develop and maintain the system over the 

20·year plan design period from 1980 to 2000. Portions of nearly all the elements of the plan have useful lives extending beyond the design 

period and therefore are capable of use beyond the design period. 

b Includes the cost of acquiring about 203 acres of right·of·way for guideway construction, and of acquiring and relocating five residential 

structures and three steel lattice electric power transmission towers. This land is assumed to have a useful life of 100 years. The useful Ide 

of the guideway is estimated at 30 years. 

c Includes the cost of acquiring land for stations and storage and maintenance facilities as necessary-12 acres under the base plan and 

91 acres under the maximum extent light rail transit plan. This land is assumed to have a Ide of 100 years. The useful Ide of station facilities 

is estimated at 30 years. 

d This capital cost category includes the cost of acquisition and replacement as necessary over the 20·year design period of all buses and light 

rail vehicles used in the system. Both plans assume a fleet of 640 buses with an average age of 10 years in 1980. Buses are assumed to have 

an average useful Ide of 12 years. Ught rail vehicles have an estimated useful Ide of 30 years. 

Source: SEWRPC. 

short-range service expansion within Milwaukee 
County and to replace buses to maintain the exist
ing service to the year 2000. About $22 million, 
or 10 percent of the total capital cost, would be 
required for the primary transit element. 

The total capital cost of the maximum extent 
light rail transit plan is estimated at $1.2 billion. 
About $792 million would be required for the 
construction of the light rail guideway, including 
right-of-way, trackage, electrification, signalization, 
and system control. About $316 million would be 
incurred in the purchase of new and replacement 
of transit vehicles-$162 million of which would 
be for the purchase of 200 articulated light rail 
vehicles and about $154 million of which would be 
for the purchase of 1,102 conventional buses. The 
remaining $134 million would be incurred for the 
construction of park-ride stations, including the 
purchase of self-service ticket vending machines 
and the construction of light rail storage, main
tenance, and layover facilities, and the expansion 

of bus storage and maintenance facilities. About 
$1 billion, or over 80 percent of the total capital 
cost of the plan, would be attributable to its pri
mary transit element. 

Under current funding programs, all capital 
expense items are eligible for up to 80 percent 
federal funding. Based upon this formula, the 
nonfederal share of the total capital cost of the 
maximum extent light rail transit plan would 
approximate $250 million. The remaining $990 
million would constitute the federal share of the 
capital cost under the Urban Mass Transportation 
Administration (UMT A) Sections 3 and 5 funding 
programs. Under the base plan, the nonfederal and 
the federal shares are estimated to total $47 mil
lion and $186 million, respectively. 

Table 140 presents the estimated design year oper
ating and maintenance costs and fare box revenues 
of the base and maximum extent light rail transit 
plans. Under the base plan, operating and main-
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Table 140 

PRIMARY AND TOTAL TRANSIT SYSTEM 
DESIGN YEAR OPERATING AND MAINTENANCE 

COSTS FOR THE BASE SYSTEM PLAN AND 
MAXIMUM EXTENT LIGHT RAIL TRANSIT 

SYSTEM PLAN UNDER THE MODERATE GROWTH 
SCENARIO-CENTRALIZED LAND USE PLAN 

Cost Element 

Ridership 
Primary Element. 
Tota! System. 

Operating and Maintenance Cost 
Primary Element. 

Total System ........... . 

Operating and Maintenance 
Cost per Passenger 

Primary Element. 

Systemwide Average 

Operating and Maintenance 
Cost per Passenger Mile 

Primary Element. 
Total System. 

Farebox Revenue 
Primary Element. 

Total System. 

Operating Deficit 
Primary Element. 
Total System. 

Farebox Revenue as a Percent of 
Operating and Maintenance Costs 

Primary Element. 
Total System. 

Public Funding Under 

Current Programa 

Federal (50 percent of 

operating deficit) 
Primary Element. 
Total System .......... . 

State (72 percent of nonfederal 
share of operating deficit) 

Primary Element. 
Total System . 

Local 
Primary Element. 

Total System . 

Local Operating Deficit per Ride 
Primary Element. 
Total System ... 

Maximum Extent 
Base Plan Light Rail Transit Plan 

3,825,000 40,672,000 
94,250,000 98,180,000 

$ 4,305,500 $ 23,170,900 
60,313,100 74,215,500 

$1.12 $0.57 
0.63 0.76 

$0.12 $0.09 
0.15 0.15 

$ 2,423,200 $ 20,948,300 
37,114,800 43,890,200 

$ 1,882,300 $ 2,222,600 
23,198,300 30,325,300 

56 90 
62 59 

$ 941,150 $ 1,111,300 
11,599,150 15,162,650 

677,628 800,100 
8,351,388 10,917,100 

263,522 311,200 
3,247.762 4,245,540 

$0.07 $0.01 
0.03 0.04 

a The maximum federal operating assistance funding allotment for the Milwaukee area for 

the year 1979 was $11.6 miJljon in 1979 dollars, about equal to the $11.6 million required 

to provide 50 percent federal funding of the operating deficits under the base plan, but 
less than the $15.2 mil/ion required under the maximum extent light rail plan. Great uncer· 

tainty is involved in any estimation of the possible federal and state shares of operating 
deficits, as these shares are subject to changing legislative action over the plan design 
period. Even at this time, the Governor has proposed changing the state share of the 
operating deficit funding to 25 percent of the total operating cost of urban transit systems. 

Source: SEWRPC. 

tenance costs may be expected to approximate 
$60 million in the design year for both primary 
transit and local and express bus service in the 
Milwaukee area. Implementation of the maximum 
extent light rail transit plan would increase the 
total operating and maintenance costs for the 
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Milwaukee area in the year 2000 by $14 million 
to a total cost of about $74 million. The cost of 
operating and maintaining the primary transit 
system in the design year may be expected to 
approximate $4.3 million under the base plan, and 
$23.2 million under the maximum extent light 
rail transit plan. Primary transit system operating 
and maintenance costs would thus represent about 
7 percent of the total operating costs expected 
in the design year for the base plan, and about 
32 percent of the total operating costs expected 
in the design year for the maximum extent light 
rail transit plan. 

The average operating cost per passenger for the 
base plan in the plan design year is estimated at 
$0.63. For the maximum extent light rail transit 
plan, the average operating cost per passenger may 
be expected to approach $0.76-$0.13, or 20 per
cent, more than the base plan cost. The average 
operating cost per passenger mile would be $0.15 
for both the base plan and the maximum extent 
light rail transit plan. The average operating cost 
per passenger and per passenger mile for the pri
mary element of the base plan would be $1.12 and 
$0.12, respectively, and for the primary transit 
element of the maximum extent light rail plan 
would be $0.57 and $0.09, respectively. 

The total annual farebox revenue which may be 
expected to be generated in the plan design year 
under the base plan is $37 million, expressed in 
1979 dollars, compared with about $44 million 
under the maximum extent light rail transit plan. 
Under the maximum extent light rail transit alter
native, the primary transit element would be 
expected to generate about 48 percent, or about 
$21 million, of the total revenues compared with 
7 percent, or $2.4 million, for the base plan. Under 
both the base and maximum extent light rail 
transit plans, the current fares are assumed to 
increase with general price inflation. The fare 
under both plans would thus remain at $0.50 per 
ride, expressed in constant 1979 dollars, for local 
and express bus service. Similarly, the primary 
service fare would remain at $0.60 within Mil
waukee County, and outside Milwaukee County 
would range from $1.00 to a maximum of $1.60 at 
the outer limits of the future urbanized area under 
the maximum extent light rail plan routes. 

The operating deficit in the year 2000 for the 
maximum extent light rail transit plan would be 
about $30 million, expressed in 1979 dollars, 
requiring a subsidy of about $0.31 per passenger. 
This compares with the base system plan deficit 



of about $23 million, or $0.25 per passenger. Fare
box revenues would cover about 59 percent of the 
operating costs under the maximum extent light 
rail plan, and 62 percent of such costs under the 
base plan. 

Under current operating assistance programs, the 
federal government may be expected to fund 
50 percent of the operating deficit up to the total 
urbanized area apportionment, and the State has 
in the past funded up to 72 percent of the non
federal share." The local share of the public fund
ing requirement of the maximum extent light rail 
transit plan would be about $4.2 million in the 
plan design year, and the local funding requirement 
for the base system would be somewhat less, about 
$3.2 million. 

Development of Truncated Plan: The results of 
the traffic assignments to, and attendant evaluation 
of, the maximum extent light rail transit system 
plan are summarized in Table 141. The maximum 
extent light rail transit plan has a significantly 
higher total capital cost and capital cost per pas
senger, as well as a greater operating deficit, than 
does the base plan over the 20-year plan design 
period. The proportion of operating costs expected 
to be met by farebox revenues is about the same 
for the base plan and the maximum extent light 
rail transit plan. 

Some of the increases in costs and attendant 
cost-effectiveness levels of the maximum extent 
light rail transit plan can be attributed to the 
overextension of service envisioned in this plan. 

" The maximum federal operating assistance fund
ing allotment for the Milwaukee area for the year 
1979 was $11.6 million in 1979 dollars, about 
equal to the $11.6 million required to provide 
50 percent federal funding of the operating deficits 
under the base plan, but substantially less than the 
$22.9 million required to provide such funding 
under the maximum extent light rail transit plan. 
Great uncertainty is involved in any estimation of 
the possible federal and state shares of operating 
deficits, as these shares are subject to changing 
legislative action over the plan design period. Even 
at this time, the Governor has proposed changing 
the State share of the operating deficit funding 
to 25 percent of the total operating cost of urban 
transit systems. 

Table 141 

COST-EFFECTIVENESS COMPARISON OF 
THE BASE SYSTEM PLAN AND MAXIMUM 
EXTENT LIGHT RAI L TRANSIT SYSTEM 
PLAN UNDER THE MODERATE GROWTH 

SCENARIO-CENTRALIZED LAND USE PLAN 

Maximum Extent 

Cost Element Base Plan Light Rail Transit Plan 

Ridership 
I n Design Year .... . 
To Design Year ... . 

Capital Cost 
Total to Design Year .. 
To Design Year per Passenger .. 
To Design Year After 

Accounting for Useful Life 
Beyond Design Year ... 

To Design Year per Passenger 
After Accounting for Useful 
Life Beyond Design Year. 

Operating Cost 
Percent Met by Farebox 

Revenues in Design Year .... 
Operating Deficit in Design Year . 
Operating Deficit per 

Passenger in Design Year . 
Operating Deficit to Design Year . 
Operating Deficit to 

Design Year per Passenger .. 

Total Cost 
To Design Year. 

Federal Share .... 
Nonfederal Share. 

To Design Year per Passenger ... 
Federal Share ........ . 
Nonfederal Share ..... . 

To Design Year After 
Accounting for Useful Life 
Beyond Design Year ....... . 

Federal Share . ......... . 
Nonfederal Share ........ . 

To Design Year per Passenger 
After Accounting for Useful 
Ufe Beyond Design Year .... . 

Federal Share ....... . 
Nonfederal Share ........ . 

Source: SEWRPC. 

94,250,000 98,180,000 
1,485,900,000 1,522,385,000 

$ 233,328,700 $1,242,008,900 
0.16 0.82 

148,842,000 634,960,000 

0.10 0.42 

62 59 
$ 23,198,300 $ 30,325,300 

0.25 0.31 
430,900,000 485,570,000 

0.29 0.32 

$ 664,228,700 $1,727,578,900 
402,112,960 1,236,392,100 
262,115,740 491,186,800 

0.45 1.14 
0.27 0.87 
0.18 0.37 

579,742,000 1,120,530,000 
334,523,600 750,753,000 
245,218,400 369,777,000 

0.39 0.74 
0.22 0.50 
0.16 0.24 

Under the plan, primary transit service on exclusive 
guideway would be extended into portions of 
the Milwaukee area not now served. Nevertheless, 
the cost-effectiveness of the transit service pro
vided may be expected to be quite similar for 
the weekday morning, midday, and afternoon 
periods, and the service provided during the even
ing period would be only somewhat less cost
effective than that provided throughout the 
remainder of the day. 

The cost-effectiveness of the less productive ele
ments of the maximum extent light rail pri
mary transit system can, in part, be identified on 
a route-by-route basis through determination of 
what proportion of the operating costs of the 
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Table 142 

OPERATING COST-EFFECTIVENESS OF LIGHT RAIL ROUTES OF THE MAXIMUM EXTENT LIGHT RAIL 
TRANSIT SYSTEM PLAN UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Percent of 
Operating 

Passenger Vehicle Cost Met by 
Miles of Farebox Miles of Operating Farebox 

Route Travel Revenue Travel Cost Revenue 

l-Waukesha/Milwaukee CBD/UWM 193,820 $15,890 6,311 $20,810 76 
2-Cedarburg/Grafton/Milwaukee CBD/Oak Creek 266,800 21,870 7,741 25,540 86 
3-Menomonee Falls/Milwaukee CBD/South Milwaukee 256,070 20,990 6,178 20,410 103 
4-Crosstown: Northridge/Southridge 152,540 12,500 3,546 11,950 105 
5-Loop: Capitol Drive/UWM/Wisconsin Avenue/ 

Mayfair Mall Shopping Center 133,020 10,900 4,365 14,520 75 

Total 1,002,250 $82,150 28,141 $93,230 88 

Source: SEWRPC. 

routes may be expected to be recovered through 
farebox revenues. As shown in Table 142, all 
routes meet more than 75 percent of their oper
ating costs with fare box revenues, and thus should 
require little modification except possibly over 
some limited segments. 

Another basis for the identification of the less 
productive elements of the maximum extent light 
rail transit system plan is the operating and capital 
costs per passenger and passenger mile carried on 
segments of the system. Table 143 summarizes the 
capital and operating costs, and passenger volumes 
and passenger miles carried, for the major segments 
of the maximum extent light rail transit system, 
and provides a ranking of the segments in terms 
of operating cost per passenger mile and capital 
cost per passenger mile. Map 62 identifies the 
major segments of the primary transit element of 
the plan. Maps 63 and 64 show those segments 
which may be expected to have higher-than-average 
operating costs and capital costs per passenger 
mile, respectively, as well as the degree to which 
such average costs are exceeded. In any considera
tion of this cost-effectiveness information, it is 
important to recognize that the outer ends of each 
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route can carry no through traffic, except through 
connection with a different mode such as a feeder/ 
distributor bus. 

Comparison of the cost-effectiveness of segments 
of a system can also be made in terms of passenger 
boardings and deboardings. Table 143 also presents 
passenger boarding and deboarding volumes by seg
ment and a rank ordering of the segments in terms 
of operating and capital costs per boarding and 
deboarding passenger. Maps 65 and 66 show those 
segments which may be expected to have above 
average operating and capital costs, respectively, 
per boarding and deboarding passenger, as well as 
the degree to which average costs are exceeded. 

Based on this cost-effectiveness information, the 
maximum extent light rail system plan for this 
alternative future was truncated. The truncations 
were made with the objective of reducing system 
capital cost and operating deficits and bringing the 
total cost per passenger for a light rail system plan 
under this future closer to that of the base plan, 
while retaining an integrated system. The proposed 
truncated light rail system plan under the moderate 
growth scenario-centralized land use plan alterna-



Segment Route 

Number Number 

1 1 
2 1 
3 1 
4 1 
5 1 and 5 
6 1 and 5 
7 1 and 5 
8 1 and 5 
9 1 and 5 

10 2 
11 2 
12 2 
13 2 
14 2 
15 2 and 3 
16 2 
17 2 
18 3 
19 3 
20 3 and 5 
21 3 and 4 
22 3 
23 3 
24 3 
25 4 
26 4 
27 4 
28 4 
29 5 
30 5 
31 5 
32 5 
33 5 
34 5 

Source: SEWRPC. 

Table 143 

COST-EFFECTIVENESS ANALYSIS OF SEGMENTS OF THE PRIMARY ELEMENT OF THE MAXIMUM EXTENT 
LIGHT RAIL TRANSIT SYSTEM PLAN UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Average Weekday Operating Total Capital Cost-Effectiveness 

Transit Ridership Cost-Effectiveness in Design Year Over the Design Period 

Average Weekday Cost per Cost per 

Passenger Volume 
Total Boarding Average Weekday Total Capital Cost per Boarding and Cost per Boarding and 

and Deboarding Passenger Operating Cost Cost Over Passenger Deboarding Passenger Oeboarding 
Range Average Passengers Miles in Design Year Design Period Mile Rank Passenger Rank Mile Rank Passenger 

3,440- 4,770 4,070 6,010 7,330 $1,640 $13,705,600 $0_22 31 $0_27 14 $1,870 25 $ 2,280 
5,600- 5,750 5,680 2,170 22,730 3,530 30,643,300 0.16 26 1.63 34 1,348 18 14,121 
6,600- 7,040 6,790 2,910 27,160 3,560 30,305,100 0.13 22 1.22 32 1,116 15 10,414 
9,870-10,980 10,432 5,570 23,990 2,060 31,678,400 0.09 16 0.37 24 1,320 17 5,687 

14,990-19,920 18,830 10,400 45,200 3,540 41,463,100 0.08 12 0.34 18 917 13 3,987 
34,800-34,800 34,800 17,880 20,880 1,230 11,838,400 0.06 3 0.07 2 567 6 662 
34,800-45,680 41:400 81,720 102,840 5,510 45,917,000 0.05 1 0.07 2 446 4 562 
19,050-31,130 26,760 20,740 18,730 1,060 7,147,600 0.06 3 0.05 1 382 2 345 

7,410-16,370 8,580 27,930 42,050 7,310 82,104,900 0.17 27 0.26 13 1,953 27 2,940 
2,020- 3,860 3,080 3,210 20,620 5,180 46,436,700 0.25 32 1.61 33 2,252 30 14,466 
4,390- 6,180 5,430 4,070 22,810 3,250 29,460,900 0.14 23 0.80 30 1,292 16 7,239 
7,140- 8,270 7,630 2,740 24,420 2,480 22,224,200 0.10 18 0.91 31 910 12 8,111 
9,350-10,080 9,340 4,310 29,880 2,480 24,772,400 0.08 12 0.58 28 829 11 5,748 
9,870-17,650 14,620 26,460 57,000 3,160 34,915,800 0.06 3 0.12 4 613 8 1,320 

27,720-29,040 28,490 19,150 71,220 3,930 27,037,600 0.0,6' 3 0.21 9 380 1 1,412 
9,700-14,550 12,500 15,860 47,500 3,020 30,464,700 0.06 3 0.19 7 641 9 1,921 

1,890-6,780 4,060 7,280 21,530 4,090 40,687,700 0.19 28 0.56 27 1,890 26 5,589 
1,410- 4,940 3,890 5,620 18,700 3,730 39,724,700 0.20 29 0.66 29 2,124 28 7,068 
7,880-10,220 9,400 9,350 21,630 1,800 16,252,700 0.08 12 0.19 7 751 10 1,738 

15,300-16,450 15,890 7,860 27,020 2,300 15,075,400 0.09 16 0.29 15 558 5 1,918 
21,600-26,280 23,900 38,300 93,220 5,360 41,564,500 0.06 3 0.14 6 446 3 1,085 
11,990-14,810 13,180 7,190 40,870 2,470 58,089,500 0.06 3 0.34 18 1,421 20 8,079 
10,020-11,620 10,570 8,230 26,430 1,960 38,687,500 0.08 12 0.24 11 1,463 21 4,701 

1,990- 6,790 5,410 6,660 16,230 2,330 48,463,900 0.15 25 0.35 22 2,986 32 7,277 
3,840- 5,670 4,770 7,050 18,590 2,320 39,709,500 0.12 20 0.33 17 2,136 29 5,633 
6,320-11,320 8,790 9,450 29,010 2,000 40,581,000 0.07 11 0.21 9 1,399 19 4,294 
9,720-14,470 11,880 13,710 34,450 1,780 20,564,500 0.05 1 0.13 5 597 7 1,500 
3,600- 7,450 5,150 8,430 26,270 3,060 44,678,400 0.12 20 0.36 23 1,701 22 5,300 
2,780- 3,150 3,030 3,400 5,760 1,140 15,882,600 0.20 29 0.34 18 2,757 31 4,671 
2,000- 2,000 2,000 3,630 3,000 870 15,721,200 0.29 34 0.24 11 5,240 34 4,331 
1,640- 2,810 2,310 1,980 4,160 1,050 13,960,400 0.25 32 0.53 26 3,356 33 7,051 
3,000- 5,230 4,340 4,260 9,540 1,320 16,866,700 0.14 23 0.31 16 1,768 24 3,959 

8,970- 9,790 9,370 2,290 14,050 880 13,480,200 0.06 3 0.38 25 959 14 5,887 
4,040- 6,530 5,510 5,410 17,090 1,830 29,341,400 0.11 19 0.34 18 1,717 23 5,424 

Rank 

11 
33 
32 
23 
14 
3 
2 
1 

12 
34 
28 
31 
24 

5 
6 

10 
21 
27 

8 
9 
4 

30 
18 
29 
22 
15 

7 
19 
17 
16 
26 
13 
25 
20 



Map 62 

MAJOR SEGMENTS OF THE MAXIMUM EXTENT LIGHT RAIL TRANSIT (AND BUSWAY) SYSTEM PLAN 
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The productiv ity of different portions of the maximum extent light rail system plan can be more readily evaluated through an analysis of 
major system segments. This map identifies thos,e major segments of the maximum extent light rail system which were evaluated in greater 
depth in terms of certain measures of cost-effectiveness. The 34 segments evaluated were delineated on the basis of the probable location of 
major primary transit stations ;n the Milwaukee area so that the possible deletion of any segment would provide a logical terminus for the 
remaining portions of each of the routes. 

Source: SEWRPC. 
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Map 63 

OPERATING COST PER PASSENGER MILE COST·EFFECTIVENESS OF THE MAXIMUM EXTENT LIGHT RAIL 
TRANSIT SYSTEM PLAN UNDER THE MODERATE GROWTH SCENARIO·CENTRALIZED LAND USE PLAN 
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One measure of cost-effectiveness used in the evaluation of individual system segments of the maximum extent light rail transit plan was the 
operating cost per passenger mile. This map shows those segments which may be expected to operate at, below, or above the average cost per 
passenger mite, as wel l as the degree to whi,ch such average costs ate exceeded. Compared with those segments located within the densely 
developed areas of Milwaukee CountY. the outer segments of each route, as well as portions of Route 5 on the City of Mitwau kee's east side 
and in the City of Wauwatosa, suggest an insufficient ridership base to support fixed guideway development, as compared with the remaining 
sys tem segments. This lower ridership is a consequence of the less intensive urban development in these segments, and the absence of through 
t raffic except by connection with a d ifferent mode such as feeder bus or automobile, 

Source: SEWRPC. 251 



Map 64 

CAPITAL COST PER PASSENGER MILE COST-E FFECTIVENESS OF THE MAXIMUM EXTENT LIGHT RAIL 
TRANSIT SYSTEM PLAN UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

co. 

TOTAL COST PER 
PASSENGER-MILE SCALE 

LESS THAN • 1050 

• I 050( AVI:"AQ~ J 

• loae I' , 10&0 

" O~ / 15180 

• 1050 / • e250 

FIII.!t'T Of" T HE TOT"'" CAP IT.a.1.. 
COST PElt PAS$[N(JD't MI L E 
ABOIII!: THE AYEfiACK PI[I't
PASSE:NQ[R- MILl[ COST 

S HORfWOOO 

SOUTH 
MILWAUKEE 

t 
.....-:rS'"" ••• , 

Another measure of cost-effectiveness used in the evaluation of individual system segments of the maximum extent l ight rail transit plan was 
the capital cost per passenger mile. This map shows those segments which may be expected to be at, below, or above the average capital cost 
per passenger mile, as welt as the degree to which such average costs are exceeded. Compared with those segments located within the densely 
developed areas of Milwaukee County. the outer segments of each route, as well as portions of Route 5 on the CitY of Milwaukee's east side 
and in the City of Wauwatosa, suggest an insufficient ridership base to support fixed guidewilY development as compared with the remaining 
system segments. This lower ridership is a consequence of ttle less intensive urban development in these segments, and the absence of through 
traffi c except by a connection with a different mode such as feeder bus or automobile. To some degree, these inefficiencies are also generated 
by the large capital investments necessary for guideway structures and station facilities in some suburban areas and on Milwaukee' east side. 

Source: SEWRPC. 
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Map 65 

OPERATING COST PER TOTAL BOARDING AND DEBOARDING PASSENGER 
COST-EFFECTIVENESS OF THE MAXIMUM EXTENT LIGHT RAI L TRANSIT SYSTEM PLAN 

UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 
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Yet another measure of cost-effectiveness used in the evaluation of individual system segments of the maximum extent light rail transit Dian 

was the operating cost per boarding and deboarding passenger . Thi s map shows those segments which may be expected to be at, below, or 
above the average operating cost per boarding and deboarding passenger, as well as the degree to which such average costs are exceeded . As 
shown on this map, certain system segments within densely developed portions of Milwaukee Coun ty are very cost -effective, compared with 
the remainder of the system, while all segments located w i thin suburban areas outside Milwaukee County are not cost-effective. Th is is a resul t 
of the lower boarding and deboard ing passenger volumes in these suburban areas combined with th e lengthy distances that the l ight rail vehicles 
must operate over. 

Source: SEWRPC. 253 
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Map 66 

CAPITAL COST PER TOTAL BOARDING AND DEBOARDING PASSENGER 
COST·EFFECTIVENESS OF THE MAXIMUM EXTENT LIGHT RAIL TRANSIT SYSTEM PLAN 

UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 
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Aoother measure of cD51·effectivcneu ur.ed in the evaluat ion of individual lv" em segments 01 the max imum ex lent light rail tfanSit ptan is the capital COst per boarding and deboarding 
panenger . This msp shows those segments which miilV be expected to be aI, below, or above the average capilili COU per boarding and dcboarding passenger, a$ well es the degree to 
which such average cosa are exceeded. As shown on this map, certain segments within the den,ely developed portions 01 Milwaukee Couney lire very cost·effectlve compared with the 
18mllinder of the system. However, those sogmenu located in Milwaukee County suburb~ as well liS out$ide Milwtlukee Counry appear to have lin inw/ficient volume of ptlmmger 
boardings and deboerdings to support lixed guideway development. This lower ridership is a consequence 01 the less intensive urban development combin9d with the large capital 
inve$tments necessary for guidewllY structures tlnd nalion faciliti~ in some suburban areas and on Milwaukee's east side. A noteworthy exception is the segment within the City 01 
Waukesha which, by itsell, appears cost-effective, but whiCh neveo--theless depends upon a connection to the remainder of the system over IWO I~nglhv suburban sllgmenlS which 9Ilnerue 
little ridership. 

So(m:r!: SEWRPC, 
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Map 67 

RECOMMENDED TRUNCATED LIGHT RAIL TRANSIT (AND BUSWAY) SYSTEM PLAN 
UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 
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This map shows the truncated light rail transit system plan, the result of certain modifications being made in the maximum extent light rail 
transit system plan. Such modifications included the deletion of 16 segments which were judged to contribute, in their entirety. insufficien t 
operating revenues and ridership to the system in comparison with the operating expenses and capital investment necessary to construct and 
support those segments. In addition, portions of two other segments were deleted and a new segment was added to p rovide a more cost
effective alignment between the City of Milwaukee's south side and the suburban communities of Cudahy and South Milwaukee_ These modi
fications were made with the objective of reducing capital cost requirements and operating deficits whi le bri nging the total cost per passenger 
for a light rail transit system plan under this future closer to that o f the base plan, while retaining an integrated primary transit system which 
serves a large part of the Milwau kee area. 

Source: SEWRPC. 255 



Table 144 

RECOMMENDED CHANGES IN THE MAXIMUM EXTENT LIGHT RAIL TRANSIT SYSTEM 
PLAN UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Route Recommended Change Reasons 

1-Waukesha/Milwaukee CBD/UWM Eliminate Segment 1 The deletion of Segments 2 and 3 would 
not logically permit retention of 
Segment 1 

1-Wau kesha/Milwau kee CBD/UWM Eliminate Segments 2 and 3 Segments 2 and 3 are not capital or 
operati ng cost-effective relative to 
other segments. Also, total boardings 
and deboardings are low compared with 
those of other segments 

1-Waukesha/Milwaukee CBD/UWM Eliminate Segment 4 Segments 29 and 30 are more cost-
effective compared with Segment 4 
and provide for a more logical end-
of-route 

2-Cedarburg/Milwaukee CBD/Oak Creek Eliminate Segments Segments 10 through 13 are not capital 
10, 11, 12, and 13 or operating cost-effective relative to 

other segments. Also, total boarding 
and deboardings are low compared with 
those of other segments 

2-Cedarburg/Milwaukee CBD/Oak Creek Eliminate Segment 17 Segment 17 is not capital or operating 
cost-effective relative to other segments. 
Also, total boardings and deboardings 
are low compared with those of 
other segments 

3-Menomonee Falls/Milwaukee/ Eliminate Segment 18 Segment 18 is not capital or operating 
South Milwaukee cost-effective relative to other 

segments. Also, total boardings and 
deboardings are low compared with 
those of other segments 

3-Menomonee Falls/Milwaukee CBD/ Eliminate Segment 22 Segments 17 and 22 are not capital or 
South Milwaukee and Cedarburg/ and parts of 16 and 23. operating cost-effective relative to 
Milwaukee CBD/Oak Creek Add connector segment other segments. Also, total boardings 

between Segments 16 and deboardings are low compared 
and 23 with those of other segments. Portions 

of Segments 16 and 23 would be deleted 
for the same reasons. The remainder 
of Segment 23, which is cost-effective 
and has significant boardings and 
deboardings, would be connected to 
the remainder of the truncated net-
work via the Lakeside Belt Line 
right-of-way 

5-Loop: EI iminate Segments 31, Segments 31, 32, and 34 are not capital 
UWM/Mayfair Mall Shopping Center/ 32, and 34 or operating cost-effective relative to 
Milwaukee CBD other segments. Also, total boardings 

and deboardings are low compared with 
those of other segments 

5-Loop: Eliminate Segment 9 Segment 9 is not capital cost-effective 
UWM/Mayfair Mall Shopping Center/ relative to other segments. Service to 
Milwaukee CBD UWM would be provided by shuttle 

service from nearby primary transit 
stations 

Source: SEWRPC_ 
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I 
tive future is shown on Map 67. The changes made 
in the maximum extent plan to produce the trun
cated plan are summarized in Table 144. 

The segments deleted were the less operating and 
capital cost-effective-that is, segments which, if 
deleted, would result in relatively large reductions 
in system capital costs and operating deficits and 
relatively small reductions in system ridership. 
These segments include those extending to the 
communities of Cedarburg and Grafton from Capi
tol Drive in the City of Milwaukee, those extending 
to the Village of Menomonee Falls from Silver 
Spring Drive and 92nd Street in the City of Mil
waukee, those extending to the Cities of West Allis 
and Waukesha from N. 84th Street and W. Fairview 
Avenue in the City of Milwaukee, those extending 
to the City of Oak Creek from General Mitchell 
Field, those looping from the intersection of 
Appleton Avenue and Capitol Drive to the Mayfair 
Mall Shopping Center, and the segment from the 
Milwaukee central business district through the 
University of Wisconsin-Milwaukee to Capitol 
Drive and along Capitol Drive to Atkinson Avenue 
in the City of Milwaukee. The latter segment was 
deleted because of its high capital cost. The seg
ment from 5th and Becher Streets to the City of 
St. Francis on the route connecting to the Cities of 
Cudahy and South Milwaukee was replaced for this 
same reason by a segment from 5th and Becher 
Streets along Chase Avenue to the former Mil
waukee Electric Lines Lakeside Belt Line, and then 
along that open right-of-way owned by the Wis
consin Electric Power Company and used for trunk
line power transmission to the original routing 
from 5th and Becher Streets through the City of 
St. Francis to the Cities of Cudahy and South 
Milwaukee. Through the elimination of these 
segments, the capital cost of the primary element 
of the light rail transit system would decrease from 
about $1,069 million to about $582 million, and 
the total cost of the truncated plan would be 
about $755 million. 

Those segments given the higher priority for elimi
nation were Segments 10, 11, 12, and 13 serving 
northern Milwaukee County and Ozaukee County, 
and Segments 1, 2, 3, and 18 serving Waukesha 
County. Segments 31 and 32, providing service 
along Capitol Drive between Appleton Avenue and 
Mayfair Road, and Segment 4 providing service to 
West Allis, were identified as the second set of seg
ments to be deleted. The third set of segments 
identified to be deleted were those serving General 

Mitchell Field and the City of Oak Creek, including 
portions of both Segments 16 and 22 and all of 
Segment 17. Segments 9 and 34 serving the Uni
versity of Wisconsin-Milwaukee campus and the 
lower east side were the final two segments identi
fied for deletion. 

Evaluation of Maximum 
Extent Busway System Plan 
Another of the primary transit technologies poten
tially applicable in the Milwaukee area over the 
next 20 years is buses operating over busways. The 
maximum extent system plan developed for this 
technology is shown on Map 60, and summarized 
with respect to its coverage, stations, routes, and 
operation in Tables 145 through 147. The maxi
mum extent busway system plan would provide 
a significant improvement in and expansion of 
primary transit service in the Milwaukee area. 
Under this plan, primary transit service would be 
improved within Milwaukee County, and would 
be extended outside Milwaukee County within 
the future limits of the Milwaukee urbanized area. 
A fleet of 247 high-capacity articulated buses 
would be used to provide this service. All bus-on
busway service under the maximum extent plan 
would be provided throughout the day, including 
midday and evening time periods, and would be 
operated at headways of from three to eight 
minutes during peak periods and from 10 to 
20 minutes during the midday period, and from 
20 to 30 minutes during the evening. In total, five 
busway routes totaling 253 miles in length and 
using 162 primary transit stops or stations would 
be operated under the maximum extent plan. This 
compares with the 11 bus-on-freeway routes which 
operated in 1980 during peak periods only between 
19 outlying primary transit stations and the Mil
waukee central business district. The five busway 
ro~tes would be operated using high-capacity, 
artlculated, diesel ,notor buses. 

The five routes provided under the maximum 
extent busway system plan would be the same as 
those provided under the maximum extent light 
rail transit system plan and shown on Map 6l. 
Route 1 would extend from the City of Waukesha 
to the University of Wisconsin-Milwaukee, passing 
through the Milwaukee central business district. 
Route 2 would extend in a generally north-south 
direction from the Village of Grafton to the City 
of Oak Creek through the Milwaukee central busi
ness district, also serving the Villages of Thiensville 
and Brown Deer, as well as the Cities of Mequon 
and Glendale. Route 3 would extend in a generally 

257 



Table 145 

PRIMARY TRANSIT STATIONS FOR THE MAXIMUM EXTENT BUSWAY SYSTEM PLAN 
UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Travel Time 
Facilities and Services 

Location 

to Milwaukee 
r-------,-----,------,r-------,---------1 CBO 

Connecting (minutes) Frequency of Service (buses per hour) 

Station 
Number 

4 

5 
6 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

Intersection 

W. Broadway and 
W. Main Street. 

E. Broadway and 

Pleasant Street. 
Lincoln Avenue and 

Lake Street .. 
Lincoln Avenue and 

Frederick Street 
CTH A and Pearl Street 
Johnson Road. 
Calhoun Road and 

Rogers Drive. 
Moorland Road and 

Rogers Drive. 
Sunny Slope Road and 

Honey Lane 

S. 124th Street and 
Honey Lane 

S. 10ath Street and 
Manor Park Drive. 

S. 98th Street and 
W. Washington Street. 

N. 92nd Street and 
W. Dixon Street 

N. 84th Street and 
W. Hawthorne Avenue 

N. 76th Street and 
W. Fairview Avenue. 

N. 68th Street and 
W. Fairview Avenue. 

N. Hawley Road and 

W. Fairview AVenue. 

County Stadium and 
Mitchell Boulevard 

County Stadium and 

N. 44th Street 

20 N. 35th Street and 

21 

22 

23 

24 

25 

W. Wisconsin Avenue. 
N. 27th Street and 

W. Wisconsin Avenue. 

N. 21st Street and 

W. Wisconsin Avenue. 
N. 16th Street and 

W. Wisconsin Avenue .. 

N. 12th Street and 

W. Wisconsin Avenue 

N. 6th Street and 

W. Wisconsin Avenue. 

26 N. Plankinton Avenue and 

27 

28 

29 

E. Wisconsin Avenue 

N. Broadway Street and 
E. Wisconsin AVenue 

N. Jackson Street and 

E. Wisconsin Avenue 

N. Jackson Street and 

E. Kilbourn Avenue. 
30 N. Van Buren Street and 

E. Kilbourn Avenue. 
31 N. Jackson Street and 

E. Juneau Avenue. 

32 N. Van Buren Street and 

E. Juneau Avenue 

33 N. Astor Street and 

34 

35 

E. Ogden Avenue 

N. Farwell Avenue and 

E. Ogden Avenue 

N. Farwell Avenue and 

E. Brady Street 

36 N. Prospect Avenue and 

E. Brady Street 

37 N. Farwell Avenue and 

38 

39 

40 

41 

E. Kenilworth Place. 

N. Oakland Avenue and 

E. North Avenue. 
N. Cambridge Avenue 

and E. locust Street 

N. Oakland Avenue and 

E. Kenwood Boulevard. 

N. Marvland Avenue and 
E. Kenwood Boulevard. 

42 N. Maryland Avenue and 
E. Hartford Avenue. 
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Civil 

Division 

City of Wau kesha 

City of Waukesha 

City of Wau kesha 

City of Waukesha 

City of Wau kesha 

City of New Berlin 

City of New Berlin 

City of New Berlin 

City of New Berlin 

City of New Berlin 

City of West Allis 

City of West All is 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwau kee 

Status 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Shelter 

Yes 

Yes 

Yes 

Yes 
Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

·Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Parking 

Spaces 

500 
125 

450 

150 

275 

225 

Connecting 

Primary 

Routes 

4 

Express or 

Local 
Routes 

10 

10 

6 

Off-
Peak Peak 

53 

51 

50 

48 
44 
41 

37 

35 

33 

31 

28 

26 

23 

20 

19 

17 

15 

14 

12 

4 

6 

6 

9 

11 

11 

12 

13 

16 

24 

23 

19 

53 

51 

50 

48 
44 
41 

37 

35 

33 

31 

28 

26 

23 

20 

19 

17 

15 

14 

12 

4 

11 

11 

12 

13 

16 

24 

23 

19 

Morning 

In Out 

15 15 

15 15 

15 15 

15 
15 
15 

15 
15 
15 

15 15 

15 15 

15 15 

15 15 

15 15 

15 15 

15 15 

27 23 

27 23 

27 23 

27 23 

27 23 

37 33 

Midday 

In Out 

6 

6 6 

6 

6 

6 

6 6 

6 

6 6 

10 

10 9 

10 9 

10 

10 

14 13 

38 34 15 14 

38 34 15 14 

38 34 15 14 

38 34 15 14 

38 34 15 14 

50 46 21 20 

23 27 10 

23 27 9 10 

23 27 9 10 

23 

27 10 

23 9 

27 10 

23 27 9 10 

23 27 9 10 

23 9 

27 10 

23 27 10 

23 27 10 

23 27 10 

23 27 10 

23 27 10 

23 27 9 10 

Afternoon Evening 

In Out In Out 

20 20 

20 20 

20 20 

20 20 
20 20 
20 20 

20 20 

20 20 

20 20 

20 20 

20 20 

20 20 

20 20 

30 38 4 

30 38 

30 38 

30 38 

30 38 4 

42 50 6 

45 53 

45 53 

45 53 8 

45 53 8 

45 53 8 

63 71 10 11 

38 30 4 

38 30 4 

38 30 4 

38 

30 

38 

30 

38 30 4 

38 30 

38 

30 4 

38 30 

38 30 4 

38 30 4 

38 30 4 

38 30 4 

38 30 4 



I 

Station 
Number Intersection 

Location 

43 N. Oakland Avenue and 

44 

45 

E. Hartford Avenue. 
Wisconsin Avenue and 

Broad Street. 
1 st Avenue and 

Maple Street. 
46 Cedar Ridge Drive and 

47 
Georgetown Drive. 

5TH 143 
(Washington Avenue) 
and Turner Street. 

48 Grant Avenue and 

49 

50 

51 

52 

Western Road 
5TH 57 end CTH C 

(Pioneer Road). 
STH 57 (Main Street) 

and Freistadt Road. 
STH 57 (Green Bay 

Road) and STH 67 
(Mequon Road) 

Garden Drive and 
W. County Line Road. 

53 N. Deerbrook Terrace 
and STH 100 

54 

55 

56 

(W. Brown Deer Road) . 

N. Cedarburg Road and 
W. Bradley Road. 

N. Teutonia Avenue and 
W. Good Hope Road 

N. Sidney Place and 
W. Mill Road. 

57 N. Dexter Avenue and 

58 
W. Silver Spring Drive. 

N. 20th Street and 
W. Hampton Avenue 

59 W. Atkinson Avenue and 

60 

61 

62 

63 

64 

65 

66 

67 

68 

W. Capitol Drive. 
N. 16th Street and 

W. Atkinson Avenue 
N. 8th Street and 

W. Atkinson Avenue 
N. 8th Street and 

W. Burleigh Street. 
N. 7th Street and 

W. Burleigh Street. 
N. 8th Street and 

W. Center Street. 
N. 7th Street and 

W. Center Street. 
N. 8th Street and 

W. North Avenue. 
N. 7th Street and 

W. North Avenue 
N. 6th Street and 

W. Walnut Street. 
69 N. 6th Street and 

W. Juneau Avenue. 
70 N. 6th Street and 

W. Kilbourn Avenue. 
71 N. 6th Street and 

W. St. Paul Avenue 
72 S. 6th Street and 

W. Alexander Street. 
73 S. 6th Street and 

W. National Avenue. 
74 S. 5th Street and 

W. National Avenue. 
75 S. 5th Street and 

W. Greenfield Avenue. 
76 S. 4th Street and 

w. Greenfield Avenue. 
77 S. 5th Street and 

W. Mitchell Street .. 
78 S. 4th Street and 

W. Mitchell Street. 
79 S. 5th Street and 

80 
W. Lincoln Avenue 

S. 4th Street and 
W. Lincoln Avenue 

81 S. Chase Avenue and 
W. Rosedale Avenue. 

82 S. Chase Avenue and 
W. Oklahoma Avenue. 

Civil 

Division 

City of M ilwau kee 

Village of Grafton 

Village of Grafton 

City of Cedarburg 

City of Cedarbu rg 

City of Cedarburg 

City of Mequon 

Status 

Prop~sed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Village of Thiensville Proposed 

City of Mequon 

Village of 

Brown Deer 

Village of 

Brown Deer 

Village of 
Brown Deer 

City of Milwaukee 

City of Glendale 

City of Glendale 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwau kee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Table 145 (continued) 

Facilities and Services 

Parking 

Shelter Spaces 

Connecting 
Primary 

Routes 

Yes 

Yes 

Yes 425 

Yes 

Yes 350 

Yes 

Yes 225 

Yes 

Yes 

Yes 

Yes 

Yes 250 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 425 

Yes 

Connecting 

Express or 
Local 

Routes 

2 

4 

4 

Travel Time 
to Milwaukee 

CBD 
(minutes) 

Off-
Peak Peak 

18 18 

59 59 

57 57 

54 54 

53 53 

52 52 

48 48 

42 42 

40 40 

36 36 

34 34 

32 32 

29 29 

27 27 

25 25 

21 21 

16 16 

13 13 

10 10 

9 

6 

4 

6 6 

8 

10 10 

10 

12 12 

12 12 

14 14 

15 15 

Frequency of Service (buses per hour) 

Morning Midday Afternoon Evening 

In Out In Out In Out In Out 

23 27 10 38 30 

12 12 6 6 18 18 

12 12 6 6 18 18 

12 ,12 18 18 

12 12 18 18 

12 12 18 18 

12 12 6 6 18 18 

12 12 6 18 18 

12 12 18 18 

12 12 18 18 

12 12 6 6 18 18 

12 12 6 18 18 

12 12 6 6 18 18 

12 12 18 18 

12 12 18 18 

12 12 18 18 

20 24 10 36 28 4 

12 12 6 18 18 

12 18 

12 18 

12 18 

12 18 

12 6 18 

12 18 

12 18 

12 12 18 18 

12 12 6 18 18 

12 12 6 18 18 

23 23 11 11 33 33 

23 23 11 11 33 33 6 6 

23 11 33 6 

23 11 33 

23 11 33 

23 11 33 

23 11 33 

23 11 33 

12 6 18 

12 18 

12 12 18 18 

12 12 6 6 18 18 
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Table 145 (continued) 

Travel Time 
Facilities and Services to Milwaukee 

Connecting 
CBO Frequency of Service (buses per hour) 

Location (minutes) 
Connecting Express Or 

Station Civil Parking Primary Local Off-
Morning Midday Afternoon Evening 

Number Intersection Division Status Shelter Spaces Routes Routes Peak Peak In Out In Out In Out In Out 

83 s. Howell Avenue and 

W. Morgan Avenue City of Milwaukee Proposed Yes 1 2 17 17 12 12 6 6 18 18 3 3 
84 S. Howell Avenue and 

W. Howard AVenue City of Milwaukee Proposed Yes 1 2 18 18 12 12 6 6 18 18 3 3 
85 S. Howell Avenue and 

W. Layton Avenue .. City of Milwaukee Proposed Yes 1 2 21 21 12 12 6 6 18 18 3 3 
86 General Mitchell Field. City of Milwaukee Proposed Yes 175 1 2 23 23 12 12 6 6 18 18 3 3 
87 S. Howell Avenue and 

W. College Avenue. City of Milwaukee Proposed Yes 1 2 26 26 12 12 6 6 18 18 3 3 
88 S. Howell Avenue and 

W. Marquette Avenue. City of Oak Creek Proposed Yes 1 2 33 33 12 12 6 6 18 18 3 3 
89 S. Howell Avenue and 

W. Forest Hill Avenue. City of Oak Creek Proposed Yes 1 2 38 38 12 12 6 6 18 18 3 3 
90 S. Howell Avenue and 

W. Ryan Road. City of Oak Creek Proposed Yes 425 1 1 44 44 12 12 6 6 18 18 3 3 
91 STH 175 (Appleton 

Avenue) and 

Menomonee Avenue. Village of Proposed Yes -- 1 2 50 50 11 11 5 5 15 15 3 3 
Menomonee Falls 

92 STH 175 (Appleton 

Avenue) and 

,. North Hills Drive Village of Proposed Yes 400 1 1 47 47 11 11 5 5 15 15 3 3 
Menomonee Falls 

93 STH 175 (Appleton 

Avenue) and 

Parkway Drive. Village of Proposed Yes 1 40 40 11 11 5 5 15 15 3 3 
Menomonee Falls 

94 US!-i 41 (W. Appleton 
Avenue) and W. 

Bobolink Avenue City of Milwaukee Proposed Yes 1 2 37 37 11 11 5 5 15 15 3 3 
95 Timmerman Field. City of Milwaukee Proposed Yes 425 1 2 34 34 11 11 5 5 15 15 3 3 
96 USH 41 (W. Appleton 

Avenue) and 

W. Hampton Avenue City of Milwaukee Proposed Yes 1 2 32 32 11 11 5 5 15 15 3 3 
97 N. 76th Street and 

W. APpleton Avenue City of Milwaukee Proposed Yes 1 3 30 30 11 11 5 5 15 15 3 3 
98 N. 68th Street and 

W. Capitol Drive. City of Milwaukee Proposed Yes -- 2 1 26 26 19 23 8 9 33 25 5 4 
99 Capitol Court 

Shopping Center. City of Milwaukee Proposed Yes 250 2 2 25 25 19 23 8 9 33 25 5 4 
100 W. Fond du Lac Avenue 

and W. Capitol Drive City of Milwaukee Proposed Yes 2 2 23 23 19 23 8 9 33 25 5 4 
101 N. Sherman Boulevard 

and W. Capitol Drive City of Milwaukee Proposed Yes 3 2 21 21 29 33 12 13 45 37 7 6 
102 N. Sherman Boulevard and 

W. Fond du Lac Avenue City of Milwaukee Proposed Yes 2 2 20 20 21 21 9 9 27 27 5 5 
103 N. Sherman Boulevard 

and W. Burleigh Street City of Milwaukee Proposed Yes 2 2 18 18 21 21 9 9 27 27 5 5 
104 N. Sherman Boulevard 

and W. Center Street City of Milwaukee Proposed Yes 2 2 17 17 21 21 9 9 27 27 5 5 
105 N. Sherman Boulevard 

and W. North Avenue. City of Milwaukee Proposed Yes -- 2 3 16 16 21 21 9 9 27 27 5 5 
106 N. 40th Street and 

W. Lisbon Avenue City of Milwaukee Proposed Yes -- 2 2 14 14 21 21 9 9 27 27 5 5 
107 W. Highland Boulevard and 

W. McKinley Avenue. City of Milwaukee Proposed Yes 2 2 12 12 21 21 9 9 27 27 5 5 
108 N. 41 st Street and 

W. Wisconsin Avenue. City of Milwaukee Proposed Yes -- 2 1 10 10 21 21 9 9 27 27 5 5 

109 S. Kinnickinnic Avenue 

1& and E. Becher Street City of Milwaukee Proposed Yes -- 1 3 13 11 11 5 5 15 15 3 3 

110 S. Bay Street and 

E. lincoln Avenue. City of Milwaukee Proposed Yes 250 1 1 15 15 11 11 5 5 15 15 3 3 
111 S. Bay Street and 

E. Russell Avenue City of Milwaukee Proposed Yes -- 1 1 18 18 11 11 5 5 15 15 3 3 
112 S. Nevada Street and 

S. Kinnickinnic Avenue. City of Milwaukee Proposed Yes 1 2 19 19 11 11 5 5 15 15 3 3 
113 S. Brust Avenue and 

E. Oklahoma Avenue. City of Milwaukee Proposed Yes -- 1 2 20 20 11 11 5 5 15 15 3 3 
114 S. Ellen Street and 

E. Morgan Avenue. City of Milwaukee Proposed -- -- 1 1 22 22 11 11 5 5 15 15 3 3 

115 S. Bombay Avenue and 

E. Crawford Avenue. City of St. Francis Proposed Yes 100 1 1 24 24 11 11 5 5 15 15 3 3 

116 S. Kinnicklnnic Avenue 

and Lunham Avenue City of St. Francis Proposed Yes -- 1 1 26 26 11 11 5 5 15 15 3 3 

117 S. Kinnickinnic Avenue 

and E. Layton Avenue City of Cudahy Proposed Yes -- 1 2 28 28 11 11 5 5 15 15 3 3 

118 S. Whitnall Avenue and 

E. Grange Avenue. City of Cudahy Proposed Yes 375 1 1 30 30 11 11 5 5 15 15 3 3 

119 Edgar Avenue and 

E. College Avenue. City of Cudahy Proposed Yes -- 1 2 32 32 11 11 5 5 15 15 3 3 

120 E. Rawson Avenue. City of Proposed Yes -- 1 1 34 34 11 11 5 5 15 15 3 3 

South Milwaukee 

121 Marquette Avenue City of Proposed Yes -- 1 2 36 36 11 11 5 5 15 15 3 3 

South Milwaukee 

122 S. 9th Avenue and 
E. Drexel Avenue .. City of Proposed Yes 425 1 -- 37 37 11 11 5 5 15 15 3 3 

South Milwaukee 
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Table 145 (continued) 

Travel Time 
Facilities and Services to MiJwau kee 

Connecting 
C8D 

Location (minutes) 
Frequency of Service (buses per hour) 

Connecting Express or 
Morning Midday Afternoon Evening Station Civil Parking Primary Local Off-

Number Intersection Division Status Shelter Spaces Routes Routes Peak Peak In Out In Out In Out In Out 

123 Northridge Shopping 

Center . . City of Milwaukee Proposed Ves 150 1 5 42 45 10 10 4 4 12 12 2 2 
124 N. 76th Street and 

W. Bradley Road. City of Milwaukee Proposed Ves 200 1 3 38 41 10 10 4 4 12 12 2 2 
125 N. 76th Street and 

W. Good Hope Road City of Milwaukee Proposed Ves -- 1 3 36 38 10 10 4 4 12 12 2 2 
126 N. 60th Street and 

W. Mill Road. City of Milwau kee Proposed Ves -- 1 2 33 35 10 10 4 4 12 12 2 2 
127 N. Sherman Boulevard 

and W. Silver 

Spring Drive. ....... City of Milwaukee Proposed Ves 250 1 2 30 33 10 10 4 4 12 12 2 2 
128 N. Sherman Boulevard 

and W. Villard Avenue City of Milwaukee Proposed Ves -- 1 3 28 31 10 10 4 4 12 12 2 2 
129 N. Sherman Boulevard and 

W. Hampton Avenue City of Milwaukee Proposed Ves -- 1 2 27 29 10 10 4 4 12 12 2 2 
130 N. Sherman Boulevard 

and W. Congress Street. City of Milwaukee Proposed Ves 1 1 25 28 10 10 4 4 12 12 2 2 
131 S. 44th Street and 

W. National Avenue. Village of Proposed Ves -- 1 2 16 19 10 10 4 4 12 12 2 2 
West Milwaukee 

132 S. 43rd Street and 

W. Greenfield Avenue. Village of Proposed Ves -- 1 1 18 20 10 10 4 4 12 12 2 2 
West Milwaukee 

133 S. 43rd Street and .. 
W. Burnham Street .... Village of Proposed Yes -- 1 1 19 22 10 10 4 4 12 12 2 2 

West Milwaukee 
134 S. 43rd Street and 

W. Lincoln Avenue City of Milwaukee Proposed Ves 375 1 1 21 23 10 10 4 4 12 12 2 2 
135 S. 43rd Street and 

W. Cleveland Avenue. City of Milwaukee Proposed Ves -- 1 -- 23 25 10 10 4 4 12 12 2 2 
136 S. 43rd Street and 

W. Oklahoma Avenue. City of Milwaukee Proposed Ves -- 1 3 25 27 10 10 4 4 12 12 2 2 
137 S. 43rd Street and 

W. Morgan Avenue City of Milwau kee Proposed Ves -- 1 2 27 
138 S. 43rd Street and 

29 10 10 4 4 12 12 2 2 

W. Howard Avenue. City of Greenfield Proposed Ves 225 1 1 28 30 10 10 4 4 12 12 2 2 
139 S. 60th Street and 

W. Plainfield Avenue City of Greenfield Proposed -- -- 1 1 31 
140 W. Forest Home Avenue 

34 10 10 4 4 12 12 2 2 

and W. Plainfield 

Avenue . .. City of Greenfield Proposed Ves -- 1 2 33 35 10 10 4 4 12 12 2 2 
141 S. 76th Street and 

W. Layton Avenue. City of Greenfield Proposed Ves 1 5 36 39 10 10 4 4 12 12 2 2 
142 N. 9th Street and 

W. Wisconsin Avenue. City of Milwaukee Proposed Ves -- 3 6 1 1 38 34 15 14 45 53 7 8 
143 Southridge Shopping 

Center. Village of Greendale Proposed Ves 275 1 6 40 42 10 10 4 4 12 12 2 2 
144 N. Glenview Avenue and 

W. Wisconsin Avenue. City of Wauwatosa Proposed Ves -- 1 4 23 23 12 8 4 3 10 18 1 2 
145 Milwaukee County 

General Hospital. City of Wauwatosa Proposed -- -- 1 5 26 26 12 8 4 3 10 18 1 8 
146 County Institutions. City of Wauwatosa Proposed -- 1 5 27 27 12 8 4 3 10 18 1 8 
147 N. Swan Boulevard and 

W. Watertown 

Plank Road. City of Wauwatosa Proposed Ves 300 1 1 29 29 12 8 4 3 10 18 1 2 
148 Mayfair Mall 

Shopping Center. City of Wauwatosa Proposed Ves 200 1 7 33 33 12 8 4 3 10 18 1 2 
149 N. Mayfair Road and 

W. Center Street. City of Wauwatosa Proposed Ves -- 1 3 35 35 12 8 4 3 10 18 1 2 
150 N. Mayfair Road and 

W. Burleigh Street . .. .. City of Wauwatosa Proposed Ves -- 1 2 37 37 12 8 4 3 10 18 1 2 
151 N. Mayfair Road and 

W. Capitol Drive. ... City of Wauwatosa Proposed Ves -- 1 2 35 38 12 8 4 3 10 18 1 2 
152 W. Lisbon Avenue and 

W. Capitol Drive. City of Milwaukee Proposed -- -- 1 2 34 36 8 12 3 4 18 10 2 1 
153 N. 92nd Street and 

W. Capitol Drive. City of Milwaukee Proposed Ves -- 1 2 32 35 8 12 3 4 18 10 2 1 
154 N. 84th Street and 

W. Capitol Drive. City of Milwaukee Proposed Ves -- 1 1 31 33 8 12 3 4 18 10 2 1 
155 N. 76th Street and 

W. Capitol Drive. City of Milwaukee Proposed Ves -- 1 3 29 32 8 12 3 4 18 10 2 1 
156 N. 35th Street and 

W. Capitol Drive. .. City of Milwaukee Proposed Ves -- 1 2 21 24 8 12 3 4 18 10 2 1 
157 N. 27th Street and 

W. Capitol Drive. City of Milwaukee Proposed Ves -- 1 2 20 22 8 12 3 4 18 10 2 1 
158 W. Green Bay Avenue 

and W. Capitol Drive City of Milwaukee Proposed Ves -- 1 2 20 23 8 12 3 4 18 10 2 1 
159 N. Port Washington Road 

and W. Capitol Drive City of Milwaukee Proposed Ves -- 1 2 21 24 8 12 3 4 18 10 2 1 
160 N. Richards Street and 

E. Capitol Drive. ..... City of Milwaukee Proposed Ves -- 1 2 23 25 8 12 3 4 18 10 2 1 
161 N. Humboldt Boulevard 

and E. Capitol Drive. City of Milwaukee Proposed Ves -- 1 2 24 27 8 12 3 4 18 10 2 1 
162 Morris Boulevard and 

E. Menlo Boulevard. Village of Shorewood Proposed Ves -- 1 1 26 29 8 12 3 4 18 10 2 1 

Source: SEWRPC. 
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Table 146 

FACILITY AND OPERATION 
CHARACTERISTICS OF THE BASE SYSTEM 

PLAN AND MAXIMUM EXTENT BUSWA Y SYSTEM 
PLAN UNDER THE MODERATE GROWTH 

SCENARIO-CENTRALIZED LAND USE PLAN 

Maximum 

Base Extent 
Element Plan Busway Plan 

Primary 
Exclusive Guideway Miles 

Subway -- --
Elevated. -- 8.0 
At-Grade -- 94.3 

Total -- 102.3 

Shared Guideway Miles 

Freeways 51.5 --
Surface Arterial Streets. 49.5 2.2 

Total 101.0 104.5 

Route Miles 449 253 
Vehicle Miles. 8,900 31,000 
Vehicle Hours 460 1,680 
Vehicles Required. 78 224 
Trains Required -- --

Express and Local 

Route Miles 1,302 1,660 
Vehicle Miles. 85,900 80,900 
Vehicle Hours 6,520 5,920 
Vehicles Required. 823 656 

Total System 

Route Miles 1,751 1,913 
Vehicle Miles. 94,800 111,900 
Vehicle Hours 6,980 7,600 
Vehicles Required. 901 880 
Trains Required -- --

Source: SEWRPC_ 

northwesterly-southeasterly direction from the 
Village of Menomonee Falls through the central 
business district of Milwaukee and the Cities of 
St. Francis and Cudahy, terminating in the City of 
South Milwaukee. Route 4 would extend in a gen
erally north-south direction along a crosstown 
alignment. The terminals of Route 4 would be 
located at the Northridge and Southridge Shopping 
Centers, and the route would serve the Villages of 
Greendale and West Milwaukee and the City of 
Greenfield in addition to the City of Milwaukee. 
Route 5 would operate in a loop primarily serving 

262 

the most intensively developed areas of the City of 
Milwaukee, as well as the City of Wauwatosa, the 
University of Wisconsin-Milwaukee campus area, 
and the central business district of the City of 
Milwaukee. The total dual guideway mileage and 
the right-of-way requirements of this maximum 
extent system plan would be the same as those 
of the light rail transit plan. In addition, the 
location, spacing, and design of stations or stops 
would be the same as under the maximum extent 
light rail transit plan. Average speeds on the five 
routes would be about 18.5 miles per hour, some
what less than under the light rail transit plan. 
Headways, however, would be somewhat shorter 
than under the light rail transit plan. During the 
peak periods, each articulated bus would be 
permitted to carry a maximum of 67 seated pas
sengers and up to 40 standees. During off-peak 
periods, each vehicle would be permitted to carry 
67 seated passengers. 

The maximum extent busway system plan also 
envisions complementary expansion and improve
ment of the Milwaukee area local and express 
transit system elements. Local transit service, as 
under the maximum extent plans for all other 
potential primary transit technologies, would be 
extended into all contiguous areas of urban devel
opment, including all of northern and most of 
southern Milwaukee County, southern Ozaukee 
County, southeastern Washington County, and 
eastern Waukesha County. Also, local transit 
service would be expanded in the off-peak travel 
periods, particularly in the evening. Express transit 
service under this busway plan would be provided 
over five routes, all of which are designed to com
plement the busway primary transit system ele
ment, and all of which are the same as those 
provided under the light rail plan. In total, the 
number of express and local service route miles 
operated would increase by 27 percent over the 
number anticipated in the base plan, from 1,302 to 
1,660. The number of bus miles of express and 
local service operated, however, would decrease by 
about 6 percent from the number envisioned in the 
base plan, from 85,900 to 80,900 bus miles on an 
average weekday. The express and local transit ser
vices would be provided by conventional buses. 

Transit Utilization: Under the maximum extent 
busway system plan and the moderate growth 
scenario-centralized land use plan alternative future, 
about 353,500 trips may be expected to be made 
by public transit in the Milwaukee area on an aver
age weekday in the plan design year, as shown in 



Table 147 

TIME-OF-DAY OPERATION OF THE MAXIMUM EXTENT BUSWAY SYSTEM PLAN 
UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Morning Midday 
Element Peak Off-Peak 

Primary 

Route Miles ........ 253 253 
Vehicle Miles ....... 8,900 7,600 
Vehicle Hours ...... 520 400 
Vehicles Required .... 166 71 

Express and Local 
Route Miles ........ 1,660 1,586 
Vehicle Miles ....... 17,400 24,800 
Vehicle Hours ...... 1,310 1,770 
Vehicles Required .... 556 288 

Total System 
Route Miles ........ 1,913 1,839 
Vehicle Miles ....... 26,300 32,400 
Vehicle Hours ...... 1,830 2,170 
Vehicles Required .... 722 

Source: SEWRPC. 

Tables 148 and 149. About 138,700, or 39 per
cent, of these transit trips may be expected to 
utilize the primary transit system for all or a por
tion of the trip. Thus, the maximum extent 
busway system plan envisions that about 8 percent 
of the total of 4.4 million person trips which may 
be expected to be made in the greater Milwaukee 
area in the plan design year will be made using 
public transit, and that about 3 percent will be 
made using primary transit. About 26,700, or 
8 percent, more transit trips may be expected to 
be made on an average weekday under this plan 
than under the base plan. 

Costs: Estimates of the total capital costs that 
would be incurred in the development of the 
maximum extent busway system plan and the base 
system plan are summarized in Table 150. The 
costs shown include all construction costs, plus the 
cost of right-of-way acquisition and the acquisition 
and replacement of vehicles, as needed, over the 
plan design period. Most capital items required to 
implement the plan have useful lives beyond the 
20-year plan design period, as noted in Table 150. 

The total capital cost of the base plan is estimated 
at $233 million. Most of this cost would be 
required to purchase buses for the proposed short-

359 

Afternoon Evening 
Peak Off-Peak Total 

253 253 253 
11,900 2,600 31,000 

630 130 1,680 
224 36 224 

1,660 1,55e 1,660 
21,100 17,600 80,900 

1,610 1,230 5,920 
656 180 656 

1,913 1,811 1,913 
33,000 20,200 111,900 

2,240 1,360 7,600 
880 216 880 

range service expansion within Milwaukee County 
and to replace buses to maintain the existing 
service to the year 2000. About $22 million, or 
10 percent of the total capital cost, would be 
required for the primary transit element. 

The total capital cost of the maximum extent 
busway system plan is estimated at $771 million. 
About $466 million would be required for the con
struction of the busways, including right-of-way, 
guideways, and preferential intersection treat
ments. About $234 million would be incurred in 
the purchase of new and replacement of existing 
transit vehicles-$74 million of which would be 
for the purchase of 309 articulated buses, and 
about $160 million of which would be for the 
purchase of 1,139 conventional buses. The remain
ing $71 million would be required to construct 
stations and storage, maintenance, and layover 
facilities. About $599 million, or about 78 percent 
of the total capital cost, would be attributable to 
the primary transit element of the plan. 

Under current funding programs, all capital 
expense items are eligible for up to 80 percent 
federal funding. Based upon this formula, the 
nonfederal share of the total capital cost of the 
maximum extent busway plan can be expected 
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Table 148 

TRANSIT TRIPMAKING BY PURPOSE IN THE MILWAUKEE AREA FOR THE 
BASE SYSTEM PLAN AND MAXIMUM EXTENT BUSWA Y SYSTEM PLAN 

UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Base Plan Maximum Extent Busway Plan 

Transit Trips Transit Trips 

Total Percent of Total Percent of 

Trip Purpose Person Tripsa Number Total Trips Person Tripsa Number Total Trips 

Home-Based Work .... 1,112,900 102,100 9.2 1,109,200 114,000 10.3 
Home-Based Shopping .. 512,400 39,000 7.6 511,200 43,300 8.5 
Home-Based Other . .. 1,502,200 116,900 7.8 1,496,000 129,000 8.6 
Nonhome-Based .. 837,100 17,500 2.1 832,500 15,900 1.9 
School. ....... . . 465,300 51,300 11.0 465,400 51,300 11.0 

Total 4,429,900 326,800 7.4 4,414,200 353,500 8.0 

a The difference in the total person trips generated under the maximum extent busway system plan and the total trips generated under the base 
plan may be attributed to the effect of the level of transit service on household automobile ownership, and the effect of automobile owner
ship on trip generation. Lower levels of transit service have been found to be correlated with increased automobile ownership, and greater 
automobile ownership has been found to be correlated with increased trip generation. The Commission travel simulation models reflect these 
relationships between level of transit service, automobile ownership, and trip generation, as well as the relationships of these factors to house
hold size, level of income, and residential density. The small differences in total person trip generation between these plans, however, are not 
significant in the evaluation of the alternative transit plans under this study. 

Source: SEWRPC. 

Table 149 

PRIMARY AND TOTAL TRANSIT SYSTEM TRIPMAKING BY TIME OF DAY 
FOR THE BASE SYSTEM PLAN AND MAXIMUM EXTENT BUSWA Y SYSTEM PLAN 
UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Base Plan Maximum Extent Busway Plan 

Primary Element Total System Primary Element Total System 

Time Transit Percent Transit 

of Day Trips of Total Trips 

Morning. 6,800 45.3 70,200 
Midday ... 100 0.7 112,800 
Afternoon. 8,100 54.0 111,400 
Evening. .. -- -- 32,400 

Total 15,000 100.0 326,800 

Source: SEWRPC. 

to approximate $154 million. The remammg 
$617 million would constitute the federal share 
of the capital cost under the Urban Mass Trans
portation Administration (UMT A) Sections 3 and 
5 funding programs. Under the base plan, the non
federal and the federal shares are estimated to 
total $47 million and $186 million, respectively. 
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Percent Transit Percent Transit Percent 

of Total Trips of Total Trips of Total 

21.5 35,300 25.4 75,500 21.3 
34.5 36,900 26.6 122,200 34.6 
34.1 54,300 39.2 119,900 33.9 

9.9 12,200 8.8 35,900 10.2 

100.0 138,700 100.0 353,500 100.0 

Table 151 presents the design year operating and 
maintenance costs and fare box revenues for the 
base and maximum extent busway plans_ Under 
the base plan, operating and maintenance costs 
may be expected to approximate $60 million in 
the design year for both primary transit and local 
and express bus service in the Milwaukee area_ 



Table 150 

TOTAL CAPITAL EXPENDITURES TO DESIGN YEAR REQUIRED FOR THE 
BASE SYSTEM PLAN AND MAXIMUM EXTENT BUSWA Y SYSTEM PLAN 

UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Maximum Extent 

Capital Costa Base Plan Busway Plan 

Guideway Developmentb . . . . . . .. . . $ -- $466,547,800 
Station Developmenl .. .... 2,893,700 44,284,000 
Vehicle Storage and Maintenance 

Facility DevelopmentC 
........ 24,775,000 26,711,600 

Vehicle Acquisition and Replacementd 205,660,000 233,618,800 

Total $233,328,700 $771 ,162,200 

a It is assumed under this capital cost analysis that both the base plan and the maximum extent busway plan would be incrementally imple

mented from 1985 to 2000. The capital costs shown in this table are those required to develop and maintain the system over the 20-year 
plan design period from 1980 through 2000. Portions of nearly all the elements of the plan have useful lives extending beyond the design 

period and therefore are capable of use beyond the design period. 

b Includes the cost of acquiring about 203 acres of right-of-way for guideway construction, and the cost of acquiring and relocating five resi
dential structures and three steel lattice electric power transmission towers. This land is assumed to have a useful life of 100 years. The useful 
life of the guideway is estimated at 30 years. 

c Includes the cost of acquiring land for stations and storage and maintenance facilities as necessary-12 acres under the base plan and 

91 acres under the busway plan. This land is assumed to have a life of 100 years. The useful life of station facilities is estimated at 30 years. 

d This capital cost category includes the cost of acquisition and replacement as necessary over the 20-year design period of all buses used in 
the system. Both plans assume the availability of a fleet of 640 buses with an average age of 10 years in 1980. Buses are assumed to have an 
average useful life of 12 years. 

Source: SEWRPC. 

Implementation of the maximum extent busway 
plan would increase the total operating and main
tenance costs for the Milwaukee area in the year 
2000 by $15 million, to a total cost of $75 mil
lion. The cost of operating and maintaining the 
primary transit system in the design year may 
be expected to approximate $4.3 million under 
the base plan, and $21.1 million under the maxi
mum extent busway plan. Primary transit system 
operating and maintenance costs would thus repre
sent about 7 percent of the total operating costs 
expected in the design year for the base plan, and 
about 28 percent of the total operating costs 
expected in the design year for the maximum 
extent busway plan. 

The average operating cost per passenger for the 
base plan in the plan design year is estimated at 
$0.63. For the maximum extent busway system 
plan, the average operating cost per passenger may 
be expected to approximate $0.76, or 21 percent 
more than the base plan cost. The average oper
ating cost per passenger mile would be $0.15 for 

both the base and maximum extent busway plans. 
The average operating cost per passenger and per 
passenger mile for the primary element of the base 
plan would be $1.12 and $0.12, respectively, and 
for the maximum extent busway plan $0.60 and 
$0.10, respectively. 

The total annual fare box revenue which may be 
expected to be generated in the plan design year 
under the base plan is $37 million, expressed in 
1979 dollars, compared with about $43 million 
under the maximum extent busway plan. Under 
the maximum extent busway alternative, the pri
mary transit element could be expected to generate 
about 42 percent, or about $18 million, of the 
total revenues, compared with 7 percent, or $2.4 
million, for the base plan. Under both the base and 
maximum extent busway plans, current fares are 
assumed to increase with general price inflation. 
The fare under both plans would thus remain at 
$0.50 per ride, expressed in constant 1979 dollars, 
for local and express bus service. Similarly, the 
primary service fare would remain at $0.60 within 
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Table 151 

PRIMARY AND TOTAL TRANSIT SYSTEM 
DESIGN YEAR OPERATING AND MAINTENANCE 

COSTS FOR THE BASE SYSTEM PLAN AND 
MAXIMUM EXTENT BUSWAY SYSTEM 

PLAN UNDER THE MODERATE GROWTH 
SCENARIO-CENTRALIZED LAND USE PLAN 

Maximum Extent 
Cost Element Base Plan Busway Plan 

Ridership 
Primary Element. 3,825,000 35,368,000 
Total System. 94,250,000 97,660,000 

Operating and Maintenance Cost 
Primary Element .... $ 4,305,500 $ 21,070,700 
Total System. ........ 60,313,100 74,561,800 

Operating and Maintenance 
Cost per Passenger 

Primary Element. $1.12 $0.60 
Systemwide Average 0.63 0.76 

Operating and Maintenance 
Cost per Passenger Mile 

Primary Element. $0.12 $0.10 
Total System. ....... 0.15 0.15 

Farebox Revenue 
Primary Element ... $ 2,423,200 $ 18,176,400 
Total System .. 37,114,800 43,183,100 

Operating Deficit 

Primary Element. $ 1,882,300 $ 2,894,300 
Total System. 23,198,300 31,378,700 

Farebox Revenue as a Percent of 
Operating and Maintenance Costs 

Primary Element. 56 86 
Total System. 62 58 

Public Funding Under 

Current Programs a 

Federal (50 percent of 

operating deficit) 

Primary Element $ 941,150 $ 1,447,150 
Total System . 11,599,150 15,689,350 

State (72 percent of nonfederal 
share of operating deficit) 

Primary Element .. 677,628 1,041,950 
Total System . 8,351,388 11,296,350 

Local 
Primary Element. 263,522 305,200 
Total System . .. . 3,247,762 4,393,000 

Local Operating Deficit per Ride 
Primary Element. $0.07 $0.01 
Total System .. 0.03 0.04 

a The maximum federal operating assistance funding allotment for the Milwaukee area for 
the year 1979 was $11.6 million in 1979 dollars, about equal to the $11.6 million required 

to provide 50 percent federal funding of the operating deficits under the base plan, but 
substantially less than the $15.7 million required under the maximum extent busway plan. 
Great uncertainty is involved in any estimation of the possible federal and state shares of 

operating deficits, as these shares are subject to changmg legislative action over the plan 
design period. Even at this time, the Governor has proposed changing the state share of the 

operating deficit funding to 25 percent of the total operating cost of urban transit systems. 

Source: SEWRPC. 

Milwaukee County, and outside Milwaukee County 
would range from $1.00 to a maximum of $1.60 at 
the outer limits of the urbanized area. 

The operating deficit in the year 2000 for the 
maximum extent busway plan would be about $31 
million, expressed in 1979 dollars, requiring a sub-
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sidy of about $0.32 per passenger. This compares 
with the base system plan deficit of about $23 
million, or $0.25 per passenger. Farebox revenues 
would cover about 58 percent of the operating 
costs under the maximum extent busway plan and 
62 percent of such costs under the base plan. 

Under current operating assistance programs, the 
federal government may be expected to fund 
50 percent of the operating deficit up to the total 
urbanized area apportionment, and the State has 
in the past funded up to 72 percent of the non
federal share~ 2 The annual local share of the public 
funding requirement in the design year 2000 would 
be about $4.4 million for the maximum extent 
busway system plan and $3.2 million for the base 
system plan. 

Development of Truncated Plan: The result of the 
traffic assignments to, and attendant evaluation 
of, the maximum extent busway system plan are 
summarized in Table 152. The maximum extent 
busway plan has a significantly higher total capi
tal cost and capital cost per passenger, as well as 
a greater operating deficit, than does the base plan 
over the 20-year plan design period. The propor
tion of operating costs which may be expected to 
be met by farebox revenues is approximately the 
same under the two plans, differing by only about 
4 percent. 

Some of the increases in the costs and decreases 
in the cost-effectiveness of the maximum extent 
busway plan may be attributed to the overexten
sion of service envisioned in this plan. Under this 
plan, primary transit service on exclusive guideway 
would be extended into portions of the Milwaukee 

12 The maximum federal operating assistance fund
ing allotment for the Milwaukee area for the year 
1979 was $11.6 million in 1979 dollars, about 
equal to the $11.6 million required to provide 
50 percent federal funding of the operating deficits 
under the base plan, but substantially less than the 
$15.8 million required under the maximum extent 
busway plan. Great uncertainty is involved in any 
estimation of the possible federal and state shares 
of operating deficits, as these shares are subject 
to changing legislative action over the plan design 
period, Even at this time, the Governor has pro
posed changing the state share of the operating 
deficit funding to 25 percent of the total operating 
cost of urban transit systems. 



Table 152 

COST-EFFECTIVENESS COMPARISON OF 
THE BASE SYSTEM PLAN AND MAXIMUM 
EXTENT BUSWAY SYSTEM PLAN UNDER 

THE MODERATE GROWTH SCENARIO
CENTRALIZED LAND USE PLAN 

Cost Element 

Ridership 
I n Design Year ..... 
To Design Vear 

Capital Cost 
Total to Design Year ..... . 
To Design Vear per Passenger . 
To Design Vear After 

Accounting for Useful Life 
Beyond Design Year ..... . 

To Design Year per Passenger 
After Accounting for Useful 
Life Beyond Design Year. 

Operating Cost 
Percent Met by Farebox 

Revenues in Design Vear ..... 
Operating Deficit in Design Vear . 
Operating Deficit per 

Passenger in Design Vear ..... 
Operating Deficit to Design Vear . 
Operating Deficit to 

Design Year per Passenger. 

Total Cost 
To Design Year .......... . 

Federal Share. , ......... . 
Nonfederal Share ......... . 

To Design Year per Passenger .. . 
Federal Share ...... . 
Nonfederal Share ......... . 

To Design Year After 
Accounting for Useful Life 
Beyond Design Year ....... . 

Federal Share .......... . 
Nonfederal Share ........ . 

To Design Year per Passenger 
After Accounting for Useful 
Life Beyond Design Year .... . 

Federal Share .......... . 
Nonfederal Share ........ . 

Source: SEWRPC. 

Maximum Extent 
Base Plan Busway Plan 

94,250,000 97,660,000 
1,485,900,000 1,518,200,000 

$ 233,328,700 $ 771,162,200 
0.160 0.510 

148,842,000 442,054,490 

0.100 0.290 

62 58 
$ 23,198,300 $ 31,378,700 

0.250 0.320 
430,900,000 496,340,000 

0.290 0.330 

$ 664,228,700 $1,267,502,200 
402,112,960 865,099,760 
262,115,740 402,402,440 

0.450 0.840 
0.270 0.570 
0.180 0.270 

579,742,000 938,394,490 
334,523,600 601,813,590 
245,218,400 336,580,900 

0.390 0.620 
0.225 0.400 
0.165 0.220 

urbanized area not now served, and service would 
be provided throughout the day. Nevertheless, the 
cost-effectiveness of the transit service provided 
may be expected to be quite similar for the week
day morning, midday, and afternoon periods, and 
the service provided in the evening would be only 
somewhat less cost-effective than that provided 
during the remainder of the day. 

The cost-effectiveness of the less productive ele
ments of the maximum extent busway system 
plan can, in part, be identified on a route-by
route basis through a determination of what pro
portion of the operating costs of the routes may 
be expected to be recovered through farebox 
revenues. As shown in Table 153, all routes may 
be expected to meet more than 74 percent of their 
operating costs with farebox revenues and, thus, 
should require little truncation except possibly in 
the extent of service provided over some limited 
segments of the routes. 

Another basis for the identification of the less 
cost-effective elements of the maximum extent 
busway system plan is the operating and capital 
costs per passenger and passenger mile carried on 
segments of the system. Table 154 summarizes the 
capital and operating costs, and passenger volumes 
and passenger miles carried, for the major segments 
of the maximum extent busway system, and pro
vides a ranking of the segments in terms of 
operating cost per passenger mile and capital cost 
per passenger mile. Map 62 identifies the 34 major 
segments of the primary transit element of the 
plan. The segments were delineated on the basis 

Table 153 

OPERATING COST-EFFECTIVENESS OF BUSWAY ROUTES OF THE MAXIMUM EXTENT BUSWAY 
SYSTEM PLAN UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Percent of 
Operating 

Passenger Vehicle Cost Met by 

Miles of Farebox Miles of Operating Farebox 

Route Travel Revenue Travel Cost Revenue 

1-Waukesha/Milwaukee CBD/UWM 167,230 $14,045 7,113 $18,960 74 
2-Cedarburg/Grafton/Milwaukee CBD/Oak Creek 226,770 19,045 8,873 23,650 81 

3-Menomonee Falls/Milwaukee CBD/South Milwaukee 213,640 17,945 6,300 16,790 107 
4-Crosstown: Northridge/Southridge 126,430 10,620 3,869 10,315 103 

5-Loop: Capitol Drive/UWM/ 
Wisconsin Avenue/Mayfair 114,590 9,625 4,844 12,910 75 

Total 848,660 $71,280 30,999 $82,625 86 

Source: SEWRPC, 
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Segment Route 

Number Number 

1 1 
2 1 
3 1 
4 1 
5 1 and 5 
6 1 and 5 
7 1 and 5 
8 1 and 5 
9 1 and 5 

10 2 
11 2 
12 2 
13 2 
14 2 
15 2 and 3 
16 2 
17 2 
18 3 
19 3 
20 3 and 5 
21 3 and 4 
22 3 
23 3 
24 3 
25 4 
26 4 
27 4 
28 4 
29 5 
30 5 
31 5 
32 5 
33 5 
34 5 

Source: SEWRPC. 

Table 154 

COST-EFFECTIVENESS ANALYSIS OF SEGMENTS OF THE PRIMARY ELEMENT OF THE MAXIMUM EXTENT 
BUSWAY SYSTEM PLAN UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Average Weekday Operating Total Capital Cost-Effectiveness 

Transit Ridership 
Cost-Effectiveness in Design Year Over the DeSign Period 

Average Weekday 
Cost per Cost per 

Passenger Volume 
Total Boarding Average Weekday Total Capital Cost per Boarding and Cost per Boarding and 

and Oeboarding Passenger Operating Cost Cost Over Passenger Deboarding Passenger Deboarding 
Range Average Passengers Miles in Design Year Design Period Mile Rank Passenger Rank Mile Rank Passenger 

3,130- 4,300 3,670 5,530 6,600 $1,484 $ 6,382,000 $0.22 30 $0.27 13 $ 967 21 $1,154 
4,980- 5,100 5,040 1,960 20,170 3,177 12,317,800 0.16 26 1.62 34 611 16 6,285 
5,660- 6,040 5,870 2,530 23,490 3,242 11,868,400 0.14 22 1.28 32 505 14 4,691 
8,500- 9,350 8,910 5,150 20,480 1,852 19,760,480 0.09 16 0.36 21 965 20 3,837 

12,090-16,830 15,870 9,460 38,080 3,123 30,035,680 0.08 13 0.33 17 789 17 3,175 
28,780-28,780 28,780 14,010 17,270 1,027 8,252,500 0.06 2 0.07 2 478 10 589 
31,310-36,570 33,290 66,960 83,210 4,617 30,162,672 0.06 2 0.07 2 362 6 450 
17,370-26,510 23,320 17,730 16,330 893 3,633,500 0.05 1 0.05 1 223 2 205 

470-15,010 7,960 25,320 39,010 6,483 52,962,400 0.17 27 0.26 11 1,358 29 2,092 
1,710- 3,390 2,690 3,190 18,020 4,705 15,049,300 0.26 32 1.47 33 835 18 4,718 
3,830- 5,380 4,710 3,620 19,780 3,010 9,810,700 0.15 24 0.83 30 496 11 2,710 
6,220- 6,950 6,500 2,280 20,790 2,203 7,387,400 0.11 18 0.97 31 355 4 3,240 
7,720- 8,070 7,890 3,680 25,250 2,323 12,679,300 0.09 16 0.63 29 502 12 3,445 
7,940-14,670 11,750 18,100 45,840 2,942 17,696,300 0.06 2 0.16 6 386 7 978 

22,910-23,930 23,400 7,630 58,500 3,265 12,759,500 0.06 2 0.43 24 218 1 1,672 
8,590-12,490 10,620 13,330 40,360 2,825 18,027,800 0.07 8 0.21 8 447 8 1,352 
1,770- 6,260 3,390 6,730 17,990 3,697 23,420,100 0.21 28 0.55 26 1,302 26 3,480 
1,270- 4,470 2,990 5,240 14,340 3,025 19,105,300 0.21 28 0.58 28 1,332 27 3,646 
7,150- 9,450 8,320 8,510 19,140 1,496 9,613,500 0.08 13 0.18 7 502 12 1,130 

13,180-14,130 13,630 6,930 23,170 1,923 8,273,500 0.08 13 0.28 14 357 5 1,194 
18,350-21,310 19,730 32,810 76,960 4,407 20,701,100 0.06 2 0.13 4 269 3 631 
9,810-12,260 10,860 6,230 33,680 2,239 40,784,000 0.07 8 0.36 21 1,211 25 6,546 
8,510- 9,750 8,950 7,130 22,360 1,623 26,378,100 0.07 8 0.23 10 1,180 24 3,700 
1,860- 5,910 4,740 5,860 14,230 1,964 34,297,100 0.14 22 0.34 19 2,410 33 5,853 
3,570- 5,180 4,390 6,570 17,130 2,091 24,714,000 0.12 20 0.32 15 1,443 30 3,762 
5,590- 9,800 7,700 8,470 25,400 1,872 25,182,400 0.07 8 0.22 9 991 22 2,973 
7,170-11,790 9,270 11,550 26,880 1,695 12,152,300 0.06 2 0.15 5 452 9 1,052 
2,930- 5,690 4,050 6,620 20,660 2,723 27,849,800 0.13 21 0.41 23 1,348 28 4,207 
2,130- 2,650 2,470 3,030 4,690 1,072 7,165,700 0.23 31 0.35 20 1,528 31 2,365 
1,710- 1,710 1,710 3,130 2,560 827 9,142,400 0.32 34 0.26 11 3,571 34 2,921 
1,420- 2,400 1,980 1,690 3,570 969 5,740,500 0.27 33 0.57 27 1,608 32 3,397 
2,410- 4,300 3,670 3,660 8,080 1,215 6,966,300 0.15 24 0.33 17 862 19 1,903 
7,900- 8,470 8,190 1,820 12,280 832 6,875,800 0.07 8 0.46 25 560 15 3,778 
3,760- 6,430 5,290 5,580 16,400 1,774 16,507,300 0.11 18 0.32 15 1,007 23 2,958 

Rank 

8 
33 
30 
28 
19 
3 
2 
1 

13 
31 
15 
20 
22 

5 
11 
10 
23 
24 

7 
9 
4 

34 
25 
32 
26 
18 
6 

29 
14 
16 
21 
12 
27 
17 



of the probable location of major primary transit 
stations in the Milwaukee area so that the possible 
deletion of any segment would provide a logical 
terminus for the remaining portions of each of 
the routes. Maps 68 and 69 show those segments 
which may be expected to have above average 
operating costs and capital costs per passenger 
mile, respectively, as well as the degree to which 
such average costs may be expected to be exceeded. 
In any consideration of this cost-effectiveness 
information, it is important to recognize that the 
outer ends of each route can carry no through 
traffic, except through a different mode such as 
a feeder/distributor bus. 

Comparison of the cost-effectiveness of segments 
of a system can also be made in terms of passenger 
boardings and deboardings. Table 154 also presents 
passenger boarding and deboarding volumes by 
segment and a rank ordering of the segments in 
terms of operating and capital costs per boarding 
and deboarding passenger. Maps 70 and 71 show 
those segments which may be expected to have 
above average operating and capital costs, respec
tively, per boarding and deboarding passenger, 
as well as the degree to which average costs 
are exceeded. 

Based on this cost-effectiveness information, the 
maximum extent busway system plan for this 
alternative future was truncated. The truncations 
were made with the objective of reducing system 
capital cost and operating deficits while bringing 
the total cost per passenger for a busway plan for 
this future closer to that of the base plan, while 
retaining an integrated system. The proposed trun
cated busway system plan under the moderate 
growth scenario-centralized land use plan alterna
tive future is shown on Map 67. The changes made 
in the maximum extent plan to produce the trun
cated plan are summarized in Table 155. The 
segments deleted were the less operating and 
capital cost-effective-that is, segments which, if 
deleted, would result in relatively large reductions 
in system capital costs and operating deficits and 
small reductions in system ridership. These seg
ments consisted of those extending to the com
munities of Cedarburg and Grafton from Capitol 
Drive in the City of Milwaukee, those extending to 
the Village of Menomonee Falls from Silver Spring 
Drive and 92nd Street in the City of Milwaukee, 
those extending to the Cities of West Allis and 
Waukesha from N. 84th Street and W. Fairview 
Avenue in the City of Milwaukee, those extending 
to the City of Oak Creek from General Mitchell 
Field, and those looping from the intersection of 

Appleton Avenue and Capitol Drive to the Mayfair 
Mall Shopping Center. The segment from the 
Milwaukee central business district through the 
University of Wisconsin-Milwaukee to Capitol 
Drive and along Capitol Drive to Atkinson Avenue 
in the City of Milwaukee was deleted because of 
its high capital cost. The segment from 5th and 
Becher Streets to the City of St. Francis on the 
route connecting to the Cities of Cudahy and 
South Milwaukee was replaced for this same 
reason by a segment from 5th and Becher Streets 
along Chase Avenue to the former Milwaukee 
Electric Lines Lakeside Belt Line, and then along 
the open right-of-way owned by the Wisconsin 
Electric Power Company and used for trunkline 
power transmission to the City of St. Francis and 
the original routing from 5th and Becher Streets 
through the City of St. Francis to the Cities of 
Cudahy and South Milwaukee. Through the elimi
nation of these segments, the capital cost of the 
primary element of the busway system would 
decrease from about $594 million to about $259 
million, and the total cost of the truncated plan 
would be about $537 million. 

Those segments given the highest priority for 
elimination were Segments 10, 11, 12, and 13 
serving northern Milwaukee County and Ozaukee 
County, and Segments 1, 2, 3, and 18 serving 
Waukesha County. Segments 31 and 32, providing 
service along Capitol Drive between Appleton 
Avenue and Mayfair Road, and Segment 4 pro
viding service to West Allis, were identified as the 
second set of segments to be deleted. The third set 
of segments identified to be deleted were those 
serving General Mitchell Field and the City of 
Oak Creek, including portions of both Segments 16 
and 22 and all of Segment 17. Segments 9 and 34 
serving the University of Wisconsin-Milwaukee 
campus and the lower east side were the final two 
segments identified for deletion. 

Evaluation of Maximum Extent 
Heavy Rail Rapid System Plan 
Another of the primary transit technologies poten
tially applicable in the Milwaukee area over the 
next 20 years is heavy rail rapid transit. The maxi
mum extent system plan developed for this tech
nology is summarized with respect to its coverage, 
stations, routes, and operation on Maps 72 and 48, 
and in Tables 156 through 158. Under this plan, 
all primary transit service would be provided 
by a heavy rail rapid transit system operating 
a fleet of 74 electrically propelled vehicles semi
permanently coupled into two-car trains. 
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Map 68 

OPERATING COST PER PASSENGER MILE COST-EFFECTI VENESS OF THE MAXIMUM EXTENT BUSWAY 
SYSTEM PLAN UNDER THE MODERATE GROWTH SCENAR IO-CENTRALIZED LAND USE PLAN 
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One measure of cost·effectiveness used in the evaluation of individual system segments of the maximum extent busway plan was the operating 
cost per passenger mile. This map shows those segments which may be expected to operate at, below, or above the average cost per passenger 
mile, as well as the degree to which such average costs are exceeded. Compared with those segments located within the densely developed areas 
of Milwaukee County, the outer segments of each route as well as portions of Route 5 on the City of Milwaukee's east side and in the City of 
Wauwatosa suggest an insufficient ride rship base to support fixed guideway development. This lower ridership is a consequence of the less 
intensive urban development, and the absence of through traffic except by connection with a different mode such as feeder bus or automobile . 
To some degree, these inefficiencies are a lso generated by the lengthy distances of some segments in the suburban areas. 

Source: SEWRPC. 
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Map 69 

CAPITAL COST PER PASSENGER MILE COST·EFFECTIVENESS OF THE MAXIMUM EXTENT BUSWAY 
SYSTEM PLAN UNDER THE MODERATE GROWTH SCENARIO·CENTRALIZED LAND USE PLAN 
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Another measure of cost -effectiveness used in the evaluation of individual system segments of the maximum extent busway plan was the capital 

cost per passenger mile, Thi s map shows those segments which may be expected to be at, below, or above the average capital cost per passenger 
mile, as well as the degree to wh ich such average costs exceeded. Compared with those segments located within the densely developed areas of 
Milwaukee County, the outer segments of each route as well as portions of Route 5 on the City of Milwaukee's east side and in the City of 

Wauwatosa suggest an insufficient ridership base to support f ixed guideway deve lopment. This lower ridership is a consequence of t he less 
intensive urban development, and the absence of through traffic except by connection with a different mode such as feeder bus or automobile. 
To some degree, t hese inefficiencies are also generated by the large capital investments necessary for guideway st ructures and station fac ili ties in 

some suburban areas and on Milwaukee's east side. 

Source: SEWRPC. 271 



Map70 

OPERATING COST PER TOTAL BOARDING AND DEBOARDING PASSENGER 
COST-EFFECTIVENESS OF THE MAXIMUM EXTENT BUSWAY SYSTEM PLAN 

UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 
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t 
Yet another measure of cost-effectiveness used in the evaluation of individual system segments of the maximum extent busway plan was the 
operating cost per boarding and deboarding passenger . Th is map shows those segments which may be expected to be at, below, or above the 
average operating cost per boarding and deboarding passenger, as well as the degree to which such average costs are exceeded. As shown on this 
map. certain system segments within densely developed portions of Mi lwaukee County are very cost-effective, compared wi th the remainder 
of the system, while a U segments located within suburban areas outside Milwaukee County are not cost-effective. This is a result of the lower 
board ing and deboarding passenger volumes in these suburban areas combined with the lengthy distances that the busway vehicles must 
operate over. 

Source: SEWRPC. 
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Map 71 

CAPITAL COST PER TOTAL BOARDING AND DEBOARDING PASSENGER 
COST-EFFECTIVENESS OF THE MAXIMUM EXTENT BUSWAY SYSTEM PLAN 

UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 
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Another measure 01 c01t-effecliveness u$ed in Ihe evaluation 01 individual system segments of the ma)( imum extent bu~way plan is lhe capital cou per boarding and dehoarding pas· 
$enger. This map $hOWl thOse segments which may be expected to be aI, below, o r above Ihe average capital cou per boarding and deboarding passenger, liS well as the degree to which 
weh averi~ge casu are elCceeded. As shown on thi' map, ctr!a;n segments with in Ihe den$8)V dcveloped port ions of Milwaukee CounlY are ve ry cost-effective compare{! with the 
remainder of the system. However, those segments located in Milwaukee County suburbs as well as out$id~ Milwaukee County appear to have an insuffil:ient volume of passenger board· 
lng' and deboardings to support fixe{! guideway development . This lower ridership is a l:on$jjQuanl: ~ of the less intensive urban development combined with the large c~ital investments 
necessary for guideway nructures and nation facilit ies in wme suburban areas and on MlIwllukee·s eO$1 sido. A noteworthy exception is the segment within the City of Waukesha which, 
by itself, appears con-effective, but which nevertheless depends upon a connect ion to the remainder o f the system over two lengthy suburban segments which generate tittle ridership. 

SoVfce: SEWRPC. 
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Table 155 

RECOMMENDED CHANGES IN THE MAXIMUM EXTENT BUSWAY SYSTEM PLAN 
UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Route Recommended Change Reasons 

1-Waukesha/Milwaukee CBD/UWM Eliminate Segment 1 The deletion of Segments 2 and 3 would 
not logically permit retention of 
Segment 1 

1-Waukesha/Milwaukee CBD/UWM Eliminate Segments 2 and 3 Segments 2 and 3 are not capital or 
operating cost-effective relative to 
other segments. Also, total boardings 
and deboardings are low compared with 
those of other segments 

1-Waukesha/Milwaukee CBD/UWM Eliminate Segment 4 Segments 29 and 30 are more cost-
effective compared with Segment 4 
and provide for a more logical end-
of-route 

2-Cedarburg/Milwaukee CBO/Oak Creek Eliminate Segments Segments 10 through 13 are not capital 
10,11,12, and 13 or operating cost-effective relative to 

other segments. Also, total boarding 
and deboardings are low compared with 
those of other segments 

2-Cedarburg/Milwaukee CBD/Oak Creek Eliminate Segment 17 Segment 17 is not capital Or operating 
cost-effective relative to other segments. 
Also, total boardings and deboardings 
are low compared with those of 
other segments 

3-Menomonee Falls/Milwaukee/ Eliminate Segment 18 Segment 18 is not capital or operating 
South Milwaukee cost-effective relative to other 

segments. Also, total boardings and 
deboardings are low compared with 
those of other segments 

3-Menomonee Falls/Milwaukee CBD/ Eliminate Segment 22 Segments 17 and 22 are not capital or 
South Milwaukee and Cedarburg/ and parts of 16 and 23. operating cost-effective relative to 
Milwaukee CBD/Oak Creek Add connector segment other segments. Also, total boardings 

between Segments 16 and deboardings are low compared 
and 23 with those of other segments. Portions 

of Segments 16 and 23 would be deleted 
for the same reasons. The remainder 
of Segment 23, which is cost-effective 
and has significant boardings and 
deboardings, would be connected to 
the remainder of the truncated net-
work via the Lakeside Belt Line 
right-of-way 

5-Loop: Eliminate Segments 31, Segments 31,32, and 34 are not capital 
UWM/Mayfair Mall Shopping Center/ 32, and 34 or operating cost-effective relative to 
Milwaukee CBD other segments. Also, total boardings 

and deboardings are low compared with 
those of other segments 

5-Loop: Eliminate Segment 9 Segment 9 is not capital cost-effective 
UWM/Mayfair Mall Shopping Center/ relative to other segments. Service to 
Milwaukee CBD UWM would be provided by shuttle 

service from nearby primary transit 
stations 

Source: SEWRPC. 

Primary transit service under the maximum extent 
heavy rail rapid transit system plan would be 
provided over four routes which together would 
represent a substantial expansion over existing 
primary transit service. One route, Route 1, would 
extend from the City of Waukesha through the 
Cities of New Berlin and West Allis into the 
Milwaukee central business district. The route 

would then extend to the University of Wisconsin
Milwaukee campus and the northerly section of 
the City of Milwaukee along W. Capitol Drive, and 
would terminate at the Mayfair Mall Shopping 
Center in the City of Wauwatosa. The second 
route, Route 2, would extend in a north-south 
direction from the Village of Grafton to the City 
of Oak Creek through the Milwaukee central 
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Map 72 

MAXIMUM EXTENT HEAVY RAIL RAPID TRANSIT SYSTEM PLAN 
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The max imum e~ten' ntt"VV rell rapId IranSIi synem plan ... oull! provide a "gnilicant imprO\lOJ1'\'1e01 In and expan~,on of primary Il'IInSII fief vlc. in It" Milwaukee lI.ea. Under IhiJ pt.". prlmury \ronsi, service 
would b\j improwd wilh in Milwauk8U County, and would be O~lendl!d outs>CIe M,lwauke-e County within lhe fu ture (,milS 01 Ihe Milwaukee urbanized are.!. All hl!Gvy re il rllpid lrIlnlil service uoder the 
m~ltimum e~ lenl pl~ n "'-'Ould be provldad Ihroughoullh~ day. including midda y and evIln ing l ime pOf iodl, and .... ould be Ope1"lIled al haadweYI of from 10 to 30 minut~$durll1g peak periods and from 30 to 
45 mln ute l during oft-01!llk periodl. In all, fou, he8VY ,eil rapid trantll roulestOISlirog 215 mil~ in length aod !-ervi ng 87 primary HamilitOPI Or I ialion, would I>!! 01)8 , a l ~d unde. the m8~ imum e~tent plan. 
Th is compares w ith the 11 bu,·on·/.eeway rou tes ..... hich OPIl1aloo In 1980 during pc~k period. only bal'M!an 19 outlying pr imary tran,lt sta l lons and the Milwaukea cent rill bu,ine$& dl .Hlcl. The lOur heavy 
rail rapid In'ln,il routes would be Opera ted u"ng electrlc~lIy propelloo vehicl~1 sem"permanently coupled inlo Iwo·ca. unit •. 

The max,mum ewtant heevy .a,1 rapid tranl il IVIIWTl plan al$O provldts lor complementary ewpan1.on and Improvement of Ihe Mll wllU koo are. ewp<ul aod local IIInlil .Vltam. F ivlI e ~ prMf. or limiled·"op 
tOul~$ '-"'OtJld be provided. lind Ihe local lfenslT syotem '-"'OtJld be tl wltlnded inlO ~ II COntiguou ••• e., o f urban deveiopment. lnciud, nll ,II of nonhe-m and mosl of southern Mil_uk .... County. wulhe<n 
Ozaukee Coonty. SOUlhcHIQrn W~inglOn Coonly. and .... ~S1ern Wau kesha County. 

Souru: SEWRPC. 
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Station 
Number 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 
23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 
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Table 156 

PRIMARY TRANSIT STATIONS FOR THE MAXIMUM EXTENT HEAVY RAIL RAPID TRANSIT 
SYSTEM PLAN UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Travel Time 
Facilities and Services to Milwaukee 

Location 
Connecting 

CBD 
Frequency of Service (trains per hour) 

(minutes) 
Connecting Express or 

Morning Midday Afternoon Evening 
Civil Parking Primary Local Otf· 

Intersection Division Status Shelter Spaces Routes Routes Peak Peak In Out In Out In Out In Out 

5TH 57 (Wisconsin 
Avenue) and 
Falls Road. Village of Grafton Proposed Yes 425 1 .. 33 33 3 3 2 2 4 4 2 2 

Highland Drive and 
Western Road (CTH T) .. City of Cedarbu rg Proposed Yes .. 1 .. 31 31 3 3 2 2 4 4 2 2 

Cardinal Avenue and 
Pioneer Road (CTH C) . . City of Cedarbu rg Proposed Yes 250 1 1 30 30 3 3 2 2 4 4 2 2 

5TH 57 (Main Street) 
and Friestadt Road . .. . Village of Thiensville Proposed Yes .. 1 1 25 25 3 3 2 2 4 4 2 2 

5TH 57 and 5TH 167 
(Mequon Road) ...... City of Mequon Proposed Yes 200 1 1 23 23 3 3 2 2 4 4 2 2 

N. Deerbrook Terrace 
and 5TH 100 
(W. Brown Deer Road) . Village of 

Brown Deer Proposed Yes .. 1 1 19 19 3 3 2 2 4 4 2 2 
N. Teutonia Avenue and 

W. Good Hope Road City of Milwaukee Proposed Yes 350 1 2 17 17 3 3 2 2 4 4 2 2 
N. Dexter Avenue and 

W. Silver Spring Drive. City of Glendale Proposed Yes .. 1 1 14 14 3 3 2 2 4 4 2 2 
N. 20th Street and 

W> Hampton A\lenue . . City of Milwaukee Proposed Yes .. 1 2 12 12 3 3 2 2 4 4 2 2 
N. 16th Street and 

W. Capitol Drive. .. . City of Milwaukee Proposed Yes .. 2 1 9 9 8 8 4 4 10 10 4 4 

N. 7th Street and 
W. Keefe Avenue City of Milwaukee Proposed Yes .. 1 2 7 7 3 3 2 2 4 4 2 2 

N. 7th Street and 
W. Locust Street. City of Milwaukee Proposed Yes .. 1 1 5 5 3 3 2 2 4 4 2 2 

N. 6th Street and 
W. Walnut Street. City of Milwaukee Proposed Yes .. 2 2 2 2 6 6 4 4 8 8 4 4 

N. 6th Street and 
W. State Street. .... . City of Milwaukee Proposed Yes .. 2 2 1 1 6 6 4 4 8 8 4 4 

N. 6th Street and 
W. Wisconsin Avenue. City of Milwaukee Proposed Yes .. 3 7 .. . . 11 11 6 6 14 14 6 6 

N. 6th Street and 
W. St. Paul Avenue City of Milwaukee Proposed Yes .. 2 2 1 1 6 6 4 4 8 8 4 4 

S. 6th Street and 
W. National Avenue. .. . City of Milwaukee Proposed Yes .. 2 3 3 3 6 6 4 4 8 8 4 4 

S. 4th Street and 
W. Mitchell Street. City of Milwaukee Proposed Yes .. 2 3 5 5 6 6 4 4 8 8 4 4 

S. Chase Avenue and 
W. Rosedale Avenue. City of Milwaukee Proposed Yes 400 1 .. 8 8 3 3 2 2 4 4 2 2 

S. Chase Avenue and 
W. Holt Avenue. City of Milwaukee Proposed Yes .. 1 2 10 10 3 3 2 2 4 4 2 2 

S. Howell Avenue and 
W. Bolivar Avenue. City of Milwaukee Proposed Yes .. 1 1 12 12 3 3 2 2 4 4 2 2 

General Mitchell Field. City of Milwaukee Proposed Yes 275 1 2 14 14 3 3 2 2 4 4 2 2 

S. Howell Avenue and 
W. Marquette Avenue. City of Oak Creek Proposed Yes .. 1 2 17 17 3 3 2 2 4 4 2 2 

S. Howell Avenue and 

W. Ryan Road. City of Oak Creek Proposed Yes 450 1 1 20 20 3 3 2 2 4 4 2 2 

Northridge Shopping 
Center . .. .. . . . ... City of Milwaukee Proposed Yes 150 1 5 32 45 2 2 1 1 3 3 1 1 

N. 76th Street and 
W. Bradley Road. ..... City of Milwaukee Proposed Yes 125 1 3 30 43 2 2 1 1 3 3 1 1 

N. 76th Street and 

W. Good Hope Road City of Milwaukee Proposed Yes .. 1 3 28 41 2 2 1 1 3 3 1 1 

N. 60th Street and 
W. Mill Road . ... .. . City of Milwaukee Proposed Yes .. 1 2 26 38 2 2 1 1 3 3 1 1 

N. Sherman Boulevard and 
W. Silver Spring Drive. City of Milwaukee Proposed Yes 250 1 2 24 36 2 2 1 1 3 3 1 1 

N. Sherman Boulevard and 
W. Hampton Avenue . . City of Milwaukee Proposed Yes .. 1 2 22 34 2 2 1 1 3 3 1 1 

N. Sherman Boulevard and 
W. Fond du Lac Avenue City of Milwaukee Proposed Yes .. 2 2 12 12 5 5 3 3 7 7 3 3 

N. Sherman Boulevard 
and W. Center Street .. . City of MHwaukee Proposed Yes .. 2 2 10 10 5 5 3 3 7 7 3 3 

N. Sherman Boulevard 
and W. Lisbon Avenue City of Milwaukee Proposed Yes .. 1 2 19 29 2 2 1 1 3 3 1 1 

W. Highland Boulevard and 
W. McKinley Avenue. City of Milwaukee Proposed Yes .. 1 2 17 27 2 2 1 1 3 3 1 1 

N. 41 st Street and 

W. Wisconsin Avenue. City of Milwaukee Proposed Yes .. 1 2 15 25 2 2 1 1 3 3 1 1 

County Stadium and 
N. 44th Street. City of Milwaukee Proposed Yes 425 2 .. 8 8 7 7 3 3 9 9 3 3 

S. 43rd Street and 
W. Greenfield Avenue. Village of 

West Milwaukee Proposed Yes .. 1 1 15 25 2 2 1 1 3 3 1 1 

S. 43rd Street and 
W. Lincoln Avenue City of Milwaukee Proposed Yes 350 1 1 17 27 2 2 1 1 3 3 1 1 



Station 
Number Intersection 

Location 

39 S. 43rd Street and 
W. Oklahoma Avenue. 

40 W. Forest Home Avenue 
and W. Howard Avenue. 

41 W. Forest Home Avenue 

and W. Cold Spring 

Avenue. 
42 Southndge Shopping 

Center. 
43 W. Fond du Lac Avenue 

44 

45 

and Pilgrim Road 

W. Fond du Lac Avenue 

and STH 145. 

W. Fond du Lac Avenue 

and W. Mill Road 
46 W. Fond du Lac Avenue 

and W. Grantosa Drive 
47 W. Fond du Lac Avenue 

and W. Congress Street. 
N. 35th Street and 48 

49 

50 

51 

52 

W. Meinecke Avenue 
N. 23rd Street and 

W. North Avenue 
N. 12th Street and 
W. Lloyd Street . 

S. Kinnickinnic Avenue 
and E. Becher Street 

S. Bay Street and 
E. Lincoln Avenue. 

53 S. Nevada Street and 

54 
S. Kinnickinnic Avenue. 

S. Bombay Avenue and 
E. Crawford Avenue. 

55 S. Kinnickinnic Avenue 
and E. Layton Avenue 

56 W. Whitnall Avenue and 

57 
E. Grange Avenue. 

S. 9th Street and 
Drexel Boulevard 

58 W. Broadway and 
W. Main Street. 

59 Lincoln Avenue and 

60 
61 

Frederick Street. 
CTH A and Pearl Street 
Johnson Road. 

62 Moorland Road and 

63 

64 

65 
66 

67 

68 

69 

Rogers Drive. 
S. 108th Street and 

Manor Park Drive. 
S. 98th Street and 

W. Schlinger Avenue 
State Fair Park 
S. 70th Street and 

W. Dickinson Street. 
S. Hawley Road and 

W. Pierce Street . 
S. 27th Street and 

W. G reves Street. 
N. 16th Street and 

W. Clybourn Street .. 
70 N. 12th Street and 

71 

72 

73 

74 

75 

W. Wisconsin Avenue. 
N. Plankinton Avenue 
and W. Wisconsin 
Avenue. 

N. Broadway Street and 
E. Wisconsin Avenue 

N. Prospect Avenue and 
E. Wisconsin Avenue 

N. Prospect Avenue and 
E. Juneau Avenue ... 

N. Prospect Avenue and 
E. Brady Street 

76 N. Oakland Avenue and 
E. North Avenue. 

77 N. Oakland Avenue and 

78 
E. Kenwood Boulevard. 

N. Humboldt Boulevard 
and E. Capitol Drive. 

79 N. Port Washington Road 
and W. Capitol Drive 

80 N. 31st Street and 
W. Capitol Drive. 

Civil 

Division 

City of Milwaukee 

City of Milwaukee 

City of Greenfield 

Status 

Proposed 

Proposed 

Proposed 

Village of Greendale Proposed 

Village of 
Menomonee Falls 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of St. Francis 

City of Cudahy 

City of Cudahy 

City of 
South Milwaukee 

City of Waukesha 

City of Waukesha 
Town of WaUkesha 
City of New Berlin 

City of New Berlin 

City of West Allis 

City of West Allis 
City of Milwaukee 

City of Milwau kee 

City of West All is 

City of Milwau kee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwau kee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwau kee 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 
Proposed 
Proposed 

Proposed 

Proposed 

Proposed 
Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Table 156 (continued) 

Shelter 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 
Yes 
Yes 

Yes 

Yes 

Yes 
Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Facilities and Services 

Parking 
Spaces 

300 

475 

375 

200 

500 

450 

800 

500 

425 
150 

450 

575 

Connecting 

Primary 
Routes 

Connecting 
Express or 

Local 
Routes 

6 

10 

75 

6 

10 

8 

4 

Travel Time 
to Milwaukee 

CBD 
(minutes) 

Dff-
Peak Peak 

18 

21 

23 

28 

28 

25 

22 

19 

17 

8 

9 

11 

13 

15 

17 

21 

33 

30 
28 
26 

22 

19 

15 
13 

12 

10 

4 

12 

14 

17 

28 

31 

33 

38 

28 

25 

22 

19 

17 

11 

13 

15 

17 

21 

33 

30 
28 
26 

22 

19 

15 
13 

12 

10 

4 

9 

12 

14 

17 

Frequency of Service (trains per hour) 

Morning Midday 

In Out In Out 

2 2 

2 

5 

Afternoon Evening 

In Out In Out 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

6 

6 
6 

6 

6 

6 

6 

6 

6 

6 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

6 

6 

6 
6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

2 

2 

2 2 
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Table 156 (continued) 

Travel Time 
Facilities and Services to Milwaukee 

Location 

Station Civil Parking 

Number Intersection Division Status Shelter Spaces 

81 N. 47th Street and 
W. Capitol Drive. City of Milwaukee Proposed Yes 

82 N. 60th Street and 
W. Capitol Drive .. City of Milwaukee Proposed Yes 

83 N. 76th Street and 
W. Capitol Drive ... City of Milwaukee Proposed Yes 

84 N. 92nd Street and 
W. Capitol Drive City of Milwaukee Proposed Yes 

85 W. Grantosa Drive and 
W. Vienna Avenue .... City of Wauwatosa Proposed Yes 

86 N. Mayfair Road and 
W. Burleigh Street. City of Wauwatosa Proposed Yes 

87 Mayfair Shopping Center .. City of Wauwatosa Proposed Yes 

Source: SEWRPC. 

Table 157 

FACILITY AND OPERATION CHARACTERISTICS 
OF THE BASE SYSTEM PLAN AND MAXIMUM 

EXTENT HEAVY RAIL RAPID TRANSIT SYSTEM 
PLAN UNDER THE MODERATE GROWTH 

SCENARIO-CENTRALIZED LAND USE PLAN 

Maximum 
Extent Heavy 

Base Rail Rapid 
Element Plan Transit Plan 

Primary 

Exclusive Guideway Miles 
Subway. .. 6.0 
Elevated. .. 56.5 
At·Grade .. 41.2 

Total .. 103.7 

Shared Guideway Miles 

Freeways. 51.5 .. 

Su rface Arterial Streets . 50.5 .. 

Total 101.0 103.7 

Route Miles 449 215 
Vehicle Miles. 8,900 17,600 
Vehicle Hours 460 500 
Vehicles Required. 78 66 
Trains Required. .. 33 

Express and Local 

Route Miles 1,306 1,665 
Vehicle Miles. 85,900 77,900 
Vehicle Hours 6,520 5,730 
Vehicles Required. 823 656 

Total System 

Route Miles 1,755 1,880 
Vehicle Miles. 94,800 95,500 
Vehicle Hours . 6,980 6,280 
Vehicles Required. 901 722 
Trains Required. .. 33 

Source: SEWRPC. 
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250 

300 

Connecting 
CBD Frequency of Service (trains per hour) 

(minutes) 
Connecting Express or 

Morning Midday Afternoon Evening 
Primary Local Off-

Routes Routes Peak Peak In Out In Out In Out In Out 

2 19 19 8 8 4 4 10 10 4 4 

20 20 4 4 6 6 

22 22 4 4 6 6 

23 23 4 4 6 6 

25 25 4 4 6 6 

27 27 4 4 6 6 

29 29 4 4 6 6 

business district, also serving the Villages of Thiens
ville and Brown Deer as well as the Cities of 
Mequon and Glendale. The third rout~, Route 3, 
would extend in a generally northwest-southeast 
direction from the Village of Menomonee Falls 
through the central business district of the City 
of Milwaukee and the Cities of St. Francis and 
Cudahy, terminating in the City of South Mil
waukee. The fourth and last route, Route 4, would 
extend in a generally north-south direction along 
a crosstown alignment. The terminals of Route 4 
would be located at the Northridge and Southridge 
Shopping Centers, and the route would serve the 
Villages of Greendale and West MHwaukee, the 
City of Greenfield, and the northwest side of the 
City of Milwaukee . 

The total dual guideway mileage of this maximum 
extent plan would be approximately 102.4 miles. 
About 54.5 miles, or 53 percent of the heavy rail 
rapid transit system, would be located on elevated 
structure; about 6.4 miles, or 6 percent, would be 
located in subway; and about 41.5 miles, or 41 per
cent, would be located on grade-separated surface 
rights-of-way. Right-of-way requirements would 
include about 16.5 miles along active mainline 
railway rights-of-way; about 20.2 miles along 
former electric interurban railway rights-of-way 
presently owned by the Wisconsin Electric Power 
Company; about 1.9 miles along abandoned main
line railway rights-of-way; and about 14.6 miles 
along both active and cleared freeway rights-of
way, the cleared freeway right-of-way being along 
the Stadium Freeway-South and Park West Free
way corridors. About 41 miles, or 40 percent of 
this maximum extent system, would be located 
within public street rights-of-way, along which the 
facility would be on an elevated structure for 
about 35.1 miles and in a subway for 5.9 miles. 
Other public lands would be used for a total 
distance of about 4.9 miles. A 3.3-mile strip of 



Table 158 

TIME-OF-DAY OPERATION OF THE MAXIMUM EXTENT HEAVY RAIL RAPID TRANSIT 
SYSTEM PLAN UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Morning Midday 
Element Peak Off-Peak 

Primary 

Route Miles ........ 215 215 
Vehicle Miles ....... 4,400 4,500 
Vehicle Hours · ..... 140 140 
Vehicles Required .... 54 28 
Trains Required ..... 27 14 

Express and Local 

Route Miles ........ 1,665 1,591 
Vehicle Miles ....... 17,500 23,000 
Vehicle Hours · ..... 1,310 1,640 
Vehicles Required ... 558 266 

Total System 

Route Miles ..... ... 1,880 1,806 
Vehicle Miles ....... 21,900 27,500 
Vehicle Hours · . . . . . 1,450 1,780 
Vehicles Required .... 612 

Source: SEWRPC. 

private lands, along which a total of eight residen
tial structures, a church, and a library are located, 
would have to be acquired for the location of the 
heavy rail fixed guideway. Another 120 acres 
of new right-of-way would have to be acquired 
for stations and for storage and maintenance 
facility development. 

Under this maximum extent heavy rail rapid transit 
system plan, 87 primary transit stations or stops 
would be provided, of which 76 would be located 
within Milwaukee County. All of these stations 
would be grade-separated facilities with high-level 
platforms, controlled passenger access, fare collec
tion facilities, and, as appropriate, escalators and 
elevators. Park-ride lots are planned at 26 of the 
87 heavy rail rapid transit stations, 19 of which 
will be located within Milwaukee County. 

On the average, one stop would be made about 
every 0.8 mile on the five routes. Typical stops 
would be spaced one-half mile apart in the cen
tral business district of the City of Milwaukee, 
one mile apart in areas of high-density develop
ment, and two miles apart in areas of medium
density development. 

Average speeds on the five routes would be about 
32 miles per hour. Headways during the peak 
periods would range from 10 to 30 minutes, with 
all service being provided by trains of two vehicles 
permanently coupled together. With regard to the 
off-peak periods, headways would range from 
30 to 45 minutes during the midday period, and 
from 30 to 45 minutes during the evening, with 
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Afternoon Evening 

Peak Off-Peak Total 

215 215 215 
5,700 3,000 17,600 

180 90 550 
66 28 66 
33 14 33 

1,665 1,560 1,665 
21,200 16,200 77,900 

1,610 1,170 5,730 
656 171 656 

1,880 1,775 1,880 
26,900 19,200 95,500 

1,790 1,260 6,280 
722 199 722 

all routes operating with trains of two vehicles 
permanently coupled together. During the peak 
periods, each two-car heavy rail rapid transit train 
would carry a maximum of 148 seated passengers 
and up to 296 standees. During off-peak periods, 
each two-car train would carry 148 seated pas
sengers and up to 132 standees. 

The maximum extent heavy rail rapid transit 
system plan also envisions complementary expan
sion and improvement of the Milwaukee area local 
and express transit system elements. As under the 
maximum extent plans for all other potential pri
mary transit technology, local transit service would 
be extended under the heavy rail rapid transit plan 
into all contiguous areas of urban development, 
including all of northern and most of southern 
Milwaukee County, southern Ozaukee County, 
southeastern Washington County, and eastern 
Waukesha County. Also, local transit service would 
be expanded during the off-peak travel periods, 
particularly in the evening. Express transit service 
under this plan would be provided over five transit 
routes, all of which are designed to complement 
the maximum extent heavy rail rapid transit 
system plan, serving some areas not directly served 
by the primary transit system. In total, the number 
of express and local service route miles operated 
would increase by 28 percent over the number 
anticipated in the base plan, from 1,302 to 1,665 
miles. However, the number of express and local 
service bus miles operated would decrease by 
10 percent from the number envisioned in the 
base plan, from 85,900 to 77,900 bus miles on 
an average weekday. The express and local transit 
services would be provided by conventional buses. 
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Transit Utilization: Under the maximum extent 
heavy rail rapid transit system plan and the mod
erate growth scenario-centralized land use plan 
alternative future, about 346,600 trips may be 
expected to be made using public transit in the 
Milwaukee area on an average weekday in the plan 
design year, as shown in Tables 159 and 160. 13 

About 104,600, or 30 percent of these transit 
trips, may be expected to utilize the primary 
transit system for all or a portion of the trip. Thus, 
the heavy rail rapid transit plan envisions that 
about 8 percent of the total of 4.4 million person 
trips which may be expected to be made in the 
greater Milwaukee area in the plan design year will 
be made using public transit, and that over 2 per
cent will be made using primary transit. About 
19,800, or 6 percent, more transit trips may be 
expected under this plan than under the base plan. 

Costs: Estimates of the total capital costs that 
would be incurred in the development of the 
maximum extent heavy rail rapid transit system 
plan and the base system plan are summarized 

13 It should be noted that this maximum extent 
heavy rail system plan would carry from 7,000 to 
11,000 fewer transit trips on an average weekday 
than the maximum extent light rail transit and 
busway system plans. The heavy rail primary transit 
element of the plan would carry 34,000 to 55,000 
fewer trips than the primary element of the maxi
mum extent light rail and busway system plans. 
This lower ridership occurs regardless of the fact 
that the average speed of the heavy rail primary 
transit element would be 50 percent greater than 
those of the comparable busway and light rail 
elements, because the heavy rail plan element must 
operate at significantly larger head ways than the 
light rail and busway primary transit elements in 
order to meet a similar proportion of its operating 
costs from fare box revenues. The longer heavy rail 
head ways increase the lengths of the waiting and 
transfer times for transit passengers, offsetting any 
line-haul speed advantage of the heavy rail pri
mary transit element, and, as a result, reducing 
transit use. 

The larger headways are required because heavy 
rail is a much higher capacity transit mode per 
vehicle unit. To be comparable in terms of meet
ing operating costs with fare box revenues, all 
modes must generally use, on the average, a similar 
proportion of their passenger-carrying capacity. 
At the design load factor for peak travel periods, 
the smallest heavy rail vehicle unit-a permanently 
coupled two-car unit-would carry about 50 per
cent more passengers than a two-vehicle light rail 
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in Table 161. The costs shown include all con
struction and right-of-way acquisition costs, plus 
the cost of acquiring and replacing vehicles, as 
needed, over the plan design period. Most capital 
items required to implement the plan have useful 
lives beyond the 20-year plan design period, as 
noted in Table 161. 

The total capital cost of the base plan is estimated 
at $233 million. Most of this cost would be required 
to purchase buses for the proposed short-range ser
vice expansion within Milwaukee County and to 
replace buses to maintain the existing service to the 
year 2000. About $22 million, or 10 percent of 
the total capital cost, would be required for the 
primary transit element. 

The total capital cost of the maximum extent 
heavy rail rapid transit plan is estimated at $2.9 
billion. About $2.4 billion would be required for 
the construction of the heavy rail rapid transit 
guideway, including right-of-way, trackage, elec
trification, signalization, and system control. About 

train. During off-peak travel periods at design load 
factors, a heavy rail unit would carry three times 
the number of passengers. The results of the traffic 
assignments to the maximum extent heavy rail 
system plan at the same head ways utilized by the 
light rail and busway plans indicated that transit 
passenger demand under such a plan, even under 
this most optimistic future, was such that a sig
nificant proportion of the heavy rail passenger
carrying capacity would not be utilized. Only 
34 percent of the operating costs of the primary 
transit element would be met from fare box 
revenues under the shorter headways, compared 
with 74 percent under the longer headways. The 
heavy rail plan with shorter headways would, how
ever, result in a total transit system average week
day ridership of 366,000 trips, and a primary 
element average weekday ridership of 152,000 
trips, both substantially higher than the heavy 
rail plan as tested with longer headways--6 and 
45 percent, respectively. But even with shorter 
head ways, total transit system ridership would be 
only about 2 percent greater than that on a light 
rail transit system. Also, about 4 percent, or 7,500, 
fewer trips would be made on the primary element 
of the heavy rail system under shorter headways 
than under the primary element of the light rail 
system, 152,000 compared with 159,500. About 
4 percent more transit trips could be expected to 
be made under the heavy rail plan than under the 
maximum extent busway plan, and 10 percent 
more trips could be expected to be made on the 
heavy rail primary transit element than on the 
busway primary element. 



Table 159 

TRANSIT TRIPMAKING BY PURPOSE IN THE MILWAUKEE AREA FOR THE BASE 
SYSTEM PLAN AND MAXIMUM EXTENT HEAVY RAIL RAPID TRANSIT SYSTEM PLAN 

UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Maximum Extent Heavy Rail 
Base Plan Rapid Transit Plan 

Transit Trips Transit Trips 

Total Percent of Total Percent of 
Trip Purpose Person Trips a Number Total Trips Person Tripsa Number Total Trips 

Home-Based Work · .. 1,112,900 102,100 9.2 1,105,900 109,900 9.9 
Home-Based Shopping. 512,400 39,000 7.6 510,300 43,100 8.4 
Home-Based Other . · . 1,502,200 116,900 7.8 1,490,100 127,800 8.6 
Nonhome-Based. 837,100 17,500 2.1 829,700 14,500 1.7 
School. . . . . . . . · . 465,300 51,300 11.0 465,300 51,300 11.0 

Total 4,429,900 326,800 7.4 4,401,300 346,600 7.9 

a The difference in the total person trips generated under the maximum extent heavy rail rapid transit system plan and the base plan may be 
attributed to the effect of the level of transit service on household automobile ownership, and the effect of automobile ownership on trip 
generation. Lower levels of transit service have been correlated with increased automobile ownership, and greater automobile ownership has 
been correlated with increased trip generation. The Commission's travel simulation models reflect these relationships between level of transit 
service, automobile ownership, and trip generation, as well as the relationships of these factors to household size, level of income, and resi
dential density. The small differences in total person trip generation between these plans, however, are not significant in the evaluation of the 
alternative transit plans under this study. 

Source: SEWRPC. 

Table 160 

PRIMARY AND TOTAL TRANSIT SYSTEM TRIPMAKING BY TIME OF DAY FOR THE BASE 
SYSTEM PLAN AND MAXIMUM EXTENT HEAVY RAIL RAPID TRANSIT SYSTEM PLAN 

UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Maximum Extent Heavy Rail 
Base Plan Rapid Transit Plan 

Primary Element Total System Primary Element Total System 

Time Transit Percent Transit 
of Day Trips of Total Trips 

Morning. 6,800 45.3 70,200 
Midday .. 100 0.7 112,800 
Afternoon. 8,100 54.0 111,400 
Evening. .. -- -- 32,400 

Total 15,000 100.0 326,800 

Source: SEWRPC. 

$214.2 million would be incurred in the purchase 
of new and replacement of transit vehicles-$54.8 
million of which would be for the purchase of 
73 heavy rail rapid transit vehicles and about 
$159.4 million of which would be for the pur
chase of 1,139 conventional buses. The remaining 
$346.1 million would be required for the construc
tion of park-ride stations and of storage, mainte
nance, and layover facilities, and for the expansion 
of bus storage and maintenance facilities. About 

Percent Transit Percent Transit Percent 
of Total Trips of Total Trips of Total 

21.5 24,400 23.3 73,800 21.3 
34.5 29,300 28.0 120,200 34.7 
34.1 39,300 37.6 117,300 33.8 

9.9 11,600 11.1 35,300 10.2 

100.0 104,600 100.0 346,600 100.0 

$2.8 billion, or over 96 percent of the total capital 
cost of the plan, would be attributable to its pri
mary transit element. 

Under current funding programs, all capital 
expense items are eligible for up to 80 percent 
federal funding. Based upon this formula, the non
federal share of the total capital cost of the maxi
mum extent heavy rail rapid transit plan would be 
expected to approximate $586 million. The remain-
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Table 161 

TOTAL CAPITAL EXPENDITURES TO DESIGN YEAR REQUIRED FOR THE BASE 
SYSTEM PLAN AND MAXIMUM EXTENT HEAVY RAIL RAPID TRANSIT SYSTEM PLAN 

UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Maximum Extent Heavy 
Capital Costa Base Plan Rail Rapid Transit Plan 

Guideway Developmentb 
.... . . . . . . . . . . $ -- $2,370,223,000 

Station Development
C 
.••... .......... 2,893,700 311,025,400 

Vehicle Storage and Maintenance 

Facility Development
C 

••••...•••..••• 24,775,000 35,079,600 
Vehicle Acquisition and Replacementd ....... 205,660,000 214,210,000 

Total $233,328,700 $2,930,538,000 

a It is assumed under this capital cost analysis that both the base plan and the maximum extent heavy rail rapid transit plan will be incre
mentally implemented from 1985 to 2000. The capital costs shown in this table are those required to develop and maintain the system over 
the 20-year plan design period from 1980 through 2000. Portions of nearly all the elements of the plan have useful lives extending beyond the 
design period and are therefore capable of use beyond the design period. 

b Includes for the heavy rail rapid transit plan the cost of acquiring about 230 acres of right-of-way for guideway construction, and the cost of 
acquiring and relocating eight residential structures, one church, one library, and three steel lattice electric power transmission towers_ This 
land is assumed to have a useful life of 100 years. The useful life of the guideway is estimated at 30 years. 

c Includes the cost of acquiring land for stations and storage and maintenance facilities as necessarY-12 acres under the base plan and 120 acres 
under the maximum extent heavy rail rapid transit plan. This land is assumed to have a life of 100 years. The useful life of station facilities 

is estimated at 30 years. 

d This capital cost category includes the cost of acquisition and replacement as necessary over the 20-year design period of a/l buses and heavy 
rail rapid transit vehicles used in the system. Both plans assume the availability of a fleet of 640 buses with an average age of 10 years in 1980_ 
Buses are assumed to have an average useful life of 12 years. Heavy rail rapid transit vehicles have an estimated useful life of 30 years. 

Source: SEWRPC. 

ing $2.4 billion would constitute the federal share 
of the capital cost under the Urban Mass Transpor
tation Administration (UMT A) Sections 3 and 5 
funding programs. Under the base plan, the non
federal and the federal shares are estimated to total 
$47 million and $186 million, respectively. 

Table 162 presents the operating and maintenance 
costs and fare box revenues anticipated for the 
design year of the base and maximum extent heavy 
rail rapid transit plans. Under the base plan, oper
ating and maintenance costs may be expected to 
approximate $60 million in the design year for 
both primary transit and local and express bus 
service in the Milwaukee area. Implementation of 
the maximum extent heavy rail rapid transit plan 
would increase the total operating and mainte
nance costs by $11.2 million, to a total cost of 
$71.5 million. The cost of operating and main
taining the primary transit system in the design 
year may be expected to approximate $4.3 million 
under the base plan, and $20.0 million under the 
maximum extent heavy rail rapid transit plan. 
Primary transit system operating and maintenance 
costs would thus represent about 7 percent of the 
total operating costs expected in the design year 
for the base plan, and about 28 percent of the total 
operating costs expected in the design year for the 
maximum extent heavy rail rapid transit plan. 
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The average operating cost per passenger for the 
base plan in the plan design year is estimated at 
$0.63. For the maximum extent heavy rail rapid 
transit plan, the average operating cost per pas
senger may be expected to approach $0.74-$0.11, 
or 7 percent, more than the base plan cost. The 
average operating cost per passenger mile would be 
$0.15 for both the base plan and the maximum 
extent heavy rail rapid transit plan. The average 
operating cost per passenger and per passenger mile 
for the primary element of the base plan would be 
$1.09 and $0.12, respectively, and for the primary 
element of the heavy rail rapid transit system plan 
would be $0.75 and $0.10, respectively. 

The total annual farebox revenue which may be 
expected to be generated in the plan design year 
under the base plan is $37 million, expressed in 
1979 dollars, compared with about $43 million 
under the maximum extent heavy rail rapid transit 
plan. Under the maximum extent heavy rail rapid 
transit alternative, the primary transit element may 
be expected to generate about 35 percent, or about 
$15 million, of the total revenues, compared with 
7 percent, or $2.4 million, under the base plan. 
Under both the base and maximum extent heavy 
rail rapid transit plans, current fares are assumed 
to increase with general price inflation. The fare 
under both plans would thus remain at $0.50 per 
ride, expressed in constant 1979 dollars, for local 



Table 162 

PRIMARY AND TOTAL TRANSIT SYSTEM DESIGN 
YEAR OPERATING AND MAINTENANCE COSTS 
FOR THE BASE SYSTEM PLAN AND MAXIMUM 

EXTENT HEAVY RAIL RAPID TRANSIT SYSTEM 
PLAN UNDER THE MODERATE GROWTH 

SCENARIO-CENTRALIZED LAND USE PLAN 

Cost Element 

Ridership 
Primary Element .. .. . 
Total System . ........... . 

Operating and Maintenance Cost 
Primary Element. 
Total System .. 

Operating and Maintenance 
Cost per Passenger 

Primary Element . ...... , . 
Systemwide Average .... . 

Operating and Maintenance 
Cost per Passenger Mile 

Primary Element. 
Total System . . 

Farebox Revenue 
Primary Element .. , 
Total System . ... , 

Operating Deficit 
Primary Element . ......... . 
Total System .. .......... . 

Farebox Revenue as a Percent of 
Operating and Maintenance Costs 

Primary Element . ......... . 
Total System . ........ . 

Public Funding Under 
Current Programa 

Federal (50 percent of 
operating deficit) 

Primary Element . ....... . 
Total System .......... . 

State (72 percent of nonfederal 
share of operating deficitl 

Primary Element ........ . 
Total System . ......... . 

Local 
Primary Element . ....... . 
Total System . ......... . 

Local Operating Deficit per Ride 
Primary Element ..... ..... . 
Total System . ........... . 

Maximum Extent Heavy 
Base Plan Rail Rapid Transit Plan 

3,825,000 26,673,000 
94,250,000 96,853,000 

$ 4,305,500 $19,976,700 
60,313,100 71,484,200 

$1.09 $0.75 
0.63 0.74 

$0.12 $0.10 
0.15 0.15 

$ 2,423,200 $14,690,600 
37,114,800 42,643,700 

$ 1,882,300 $ 5,286,100 
23,198,300 28,840,500 

56 74 
62 60 

$ 941,150 $ 2,643,050 
11,599,150 14,420,250 

677,628 1,903,000 
8,351,388 10,382,600 

263,522 740,050 
3,247,762 4,037,650 

$0.07 $0.03 
0.03 0.04 

a The maximum federal operating assistance funding allotment for the Milwaukee area for 
the year 1979 was $11.6 million in 1979 dollars, about equal to the $11.6 million required 
to provide 50 percent federal funding of the operating deficits under the base plan, but 
substa.'1tially less than the $14.4 million required to provide such funding under the maxi· 
mum extent heavy rail rapid transit plan. Great uncertainty is involved in any estimation 
of the possible federal and state shares of operating deficits, as these shares are subject to 
changing legislative action over the plan design period. Even at this time, the Governor has 
proposed changing the state share of the operating deficit funding to 25 percent of the 
total operating cost of urban transit systems. 

Source: SEWRPC. 

and express bus service. Similarly, the primary ser
vice fare would remain at $0.60 within Milwaukee 
County, and outside Milwaukee County would 
range from $1.00 to a maximum of a $1.60 at the 
outer limits of the future urbanized area under the 
maximum extent heavy rail rapid transit plan. 

The operating deficit in the year 2000 for the 
maximum extent heavy rail rapid transit plan 
would be about $29 million, expressed in 1979 
dollars, requiring a subsidy of about $0.30 per 
passenger. This compares with the base system plan 
deficit of about $23 million, or $0.25 per pas
senger. Farebox revenues would cover about 
60 percent of the operating costs under the maxi
mum extent heavy rail rapid transit plan and 
62 percent of such costs under the base plan. 

Under current operating assistance programs, the 
federal government may be expected to fund 
50 percent of the operating deficit up to the total 
urbanized area apportionment, and the State has 
in the past funded up to 72 percent of the non
federal share. 14 The local share of the public 
funding requirement would be about $4.0 million 
for the maximum extent heavy rail rapid transit 
plan in the plan design year. The local funding 
requirement for the base system would be some
what less-$3.2 million. 

Development of a Truncated System Plan: It is 
apparent from this evaluation of the maximum 
extent heavy rail system plan that sufficient 
demand for primary transit service in the Mil
waukee area cannot be expected on a system
wide or individual corridor basis, even under this 
most optimistic future for transit over the next 
20 years, to warrant construction of a heavy rail 
system. Traffic assignments indicate that operating 
the maximum extent heavy rail system at head
ways comparable to those provided under the 

14 The maximum federal operating assistance fund
ing allotment for the Milwaukee area for the year 
1979 was $11,6 million in 1979 dollars, about 
equal to the $11.6 million required to provide 
50 percent federal funding of the operating deficits 
under the base plan, but substantially less than the 
$15.7 million required to provide such funding 
under the maximum extent heavy rail rapid transit 
plan. Great uncertainty is involved in any estima
tion of the possible federal and state shares of 
operating deficits, as these shares are subject to 
changing legislative action over the plan design 
period. Even at this time, the Governor has pro
posed changing the State share of the operating 
deficit funding to 25 percent of the total operating 
cost of urban transit systems. 
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maximum extent light rail or busway system plans 
would result in substantial unused heavy rail 
capacity for all corridors. Consequently, less than 
34 percent of the total heavy rail primary transit 
element operating costs may be expected to be 
recovered from fare box revenues, and for no routes 
would fare box revenues cover 50 percent of the 
operating costs. Increasing the heavy rail system 
headways by corridor to meet passenger demand 
at an acceptable level of operating cost recovery 
may be expected to result in a decrease in heavy 
rail system ridership, particularly on the pri
mary transit element, such that both maximum 
extent light rail and busway system plan alterna
tives would carry more transit passengers in the 
design year 2000, particularly on their primary 
transit elements. 

The analyses further indicated that, under either 
set of operating headways tested, there is no need 
in any corridor, or in any time period, for a train 
longer than the minimum of two vehicles . As 
a consequence, the efficiencies of the passenger
carrying capacity of a heavy rail system-the ability 
to utilize one operator for up to 10 vehicles---could 
not be exploited, and the estimated design year 
heavy rail operating costs may be considered to 
be optimistic. 

Importantly, the maximum extent heavy rail alter
native would require a far greater capital invest
ment for guideway and station development than 
the light rail transit and busway alternatives, while 
providing no advantage in ridership or in annual 
operating costs, as shown in Table 163. The total 
operating costs and operating deficits over the 
20-year plan design period of the maximum extent 
heavy rail system plan may be expected to be 
similar to those of the other fixed guideway sys
tems; and, in the plan design year, all of the maxi
mum extent fixed guideway plans would have 
similar operating deficits and similar proportions 
of total operating costs met by farebox revenues. 
Yet, since all guideways for the heavy rail rapid 
transit system must be completely grade-separated 
and require either subway or elevated structures in 
high-density urban areas, total capital and system 
costs, and total capital and system per passenger 
costs, over the plan design period and in the plan 
design year would be twice the comparable costs of 
the light rail transit system-the other electrically 
propelled guideway alternative considered under 
this future-and would be more than twice the 
comparable costs of the other primary transit 
elements under the moderate growth scenario
centralized land use plan alternative future. Any 
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primary transit system in the Milwaukee area 
should serve the Milwaukee central business dis
trict, preferably along an alignment located over 
W. Wisconsin Avenue. Under the maximum extent 
heavy rail system plan, the cost of locating an align
ment in a subway beneath W. Wisconsin Avenue 
for about 1.4 miles between N. 11th Street and the 
lakefront is estimated to approach $115 million, or 
about $80 million per mile-or about three times 
more costly, on the average, than the cost of heavy 
rail guideway and station development outside the 
Milwaukee central business district. 

Because of the very high capital costs of the heavy 
rail mode, both on a systemwide basis and corri
dor basis, and of the inefficient utilization of its 
potential capacity even under this most optimistic 
future for transit in the Milwaukee area over the 
next 20 years, particularly as such inefficient uti
lization may be expected to result in decreased 
transit use, it is was determined that -heavy rail 
rapid transit should be eliminated from further 
consideration as a possible alternative for the pro
vision of primary transit service in the Milwaukee 
area under the primary transit system alterna
tives analysis. 

EVALUATION AND COMPARISON 
OF TRUNCATED AND COMPOSITE 
PRIMARY TRANSIT SYSTEM PLANS 

The fifth and last step in the design, test, and eval
uation of alternative primary transit system plans 
under the moderate growth scenario-centralized 
land use plan alternative future was the test and 
evaluation of the truncated system plans for each 
alternative primary transit technology. Based upon 
this test and evaluation, a "best" plan for the pro
vision of primary transit service in the Milwaukee 
area under this alternative future was identified. 

The truncated system plans for the bus-on-freeway, 
commuter rail, light rail transit, and busway alter
native primary transit technologies are summarized 
with respect to their coverage, stations, routes, and 
operation on Maps 73 through 75 and in Tables 164 
through 166. It should be noted that these alter
native truncated plans, as presented in the previous 
section of this chapter, were further refined for 
comparative test and evaluation so that the geo
graphic extent of primary transit service provided 
under each alternative was comparable. Specifi
cally, primary transit bus-on-freeway routes from 
the truncated bus-on-freeway plan were added to 
the truncated light rail, busway, and commuter rail 
plans in travel corridors where those modal plans 



Table 163 

COST-EFFECTIVENESS COMPARISON OF THE BASE SYSTEM PLAN, MAXIMUM EXTENT HEAVY RAIL RAPID 
TRANSIT SYSTEM PLAN, MAXIMUM EXTENT LIGHT RAIL TRANSIT SYSTEM PLAN, AND MAXIMUM EXTENT 

BUSWAY SYSTEM PLAN UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Cost Element Base Plan 

Ridership 
In Design Year ............. 94,250,000 
To Design Year ............. 1,485,900,000 

Capital Cost 
Total to Design Year. ......... $233,328,700 
To Design Year per Passenger. .... 0.16 
To Design Year After 

Accounting for Useful life 
Beyond Design Year ..... .... 148,842,000 

To Design Year per Passenger 
After Accounting for Useful 
life Beyond Design Year ...... 0.10 

Operating Cost 
Percent Met by Farebox 

Revenues in Design Year ....... 62 
Operating Deficit in Design Year ... $ 23,198,300 
Operating Deficit per Passenger 

in Design Year ............ 0.25 
Operating Deficit to Design Year ... 430,900,000 
Operating Deficit to Design Year 

per Passenger . . . . . . . . . . . . . 0.29 

Total Cost 
To Design Year ............. $664,228,700 

Federal Share . . . . . . . . . . . . 402,112,960 
Nonfederal Share .......... 262,115,740 

To Design Year per Passenger. . . . . 0.45 
Federal Share ............ 0.27 
Nonfederal Share . . . . . . . . . 0.18 

To Design Year After 
Accounting for Useful life 
Beyond Design Year ......... 579,742,000 

Federal Share . . . . . . . . . . . . 334,523,600 
Nonfederal Share .......... 245,218,400 

To Design Year per Passenger 
After Accounting for Useful 
life Beyond Design Year ...... 0.39 

Federal Share . . . . . . . . . . . . 0.225 
Nonfederal Share .......... 0.165 

Source: SEWRPC. 

did not provide service, but where the bus-on
freeway plan did provide service. Without these 
further refinements to provide a comparable extent 
of service between the alternative plans, a compara
tive evaluation of the alternative plans would have 
been impossible. Also, each individual plan-light 
rail transit, busway, and commuter rail-would not 
include primary transit services in some corridors 
which could reasonably expect to be implemented 

Maximum Extent Maximum Extent 
Heavy Rail light Rail Maximum Extent 

Rapid Transit Plan Transit Plan Busway Plan 

96,853,000 98,180,000 97,660,000 
1,511,800,000 1,522,385,000 1,518,200,000 

$2,930,538,000 $1 ,231,138,000 $ 771,162,200 
1.94 0.81 0.51 

1,572,378,300 628,160,000 442,054,490 

1.04 0.41 0.29 

60 59 58 
$ 28,840,500 $ 30,928,100 $ 31,378,700 

0.30 0.21 0.32 
476,036,600 492,740,000 496,340,000 

0.31 0.32 0.33 

$3,406,574,600 $1,723,878,000 $1,267,502,200 
2,582,448,700 1,231,280,400 865,099,760 

824,125,900 492,597,600 402,402,440 
2.25 1.13 0.84 
1.71 0.81 0.57 
0.54 0.32 0.27 

2,048,414,900 1,120,900,000 938,394,490 
1,495,920,000 748,898,000 601,813,590 

552,493,960 372,002,000 336,580,900 

1.35 0.73 0.62 
0.99 0.49 0.40 
0.36 0.24 0.22 

by the design year, and the cost for which should 
be accounted for in systems planning. Bus-on
freeway service was added to the other truncated 
plans to make them composite plans because the 
bus-on-freeway plan provided greater geographic 
coverage than any of the other plans, it was the 
lowest capital cost primary transit alternative, and 
it represented a continuation and evolutionary 
extension of existing primary transit service. 
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Table 164 

FACILITY AND OPERATION CHARACTERISTICS OF THE BASE SYSTEM PLAN AND 
TRUNCATED AND COMPOSITE PRIMARY TRANSIT SYSTEM PLANS ON AN AVERAGE 

WEEKDAY UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Truncated Composite Composite 

Bus-on- Commuter Light Rail 

Base Freeway Rail Transit 

Element Plan Plan Plan Plan 

Primary 

Exclusive Guideway Miles 

Subway. -- -- -- --
Elevated. -- -- -- 6.5 
At-Grade -- -- -- 42.8 

Subtotal -- -- 86.2
b 49.3 

Shared Guideway Miles 

Fr~·,.""ays . 51.5 141.0 68.0 129.4 
Surface Arterial Streets. 49,5 84.2 35.4 71.2 

Total 101.0 225.2 189,6 249.9 

Stations. 20 52 46 126 

Route Miles a 449 955 521 846 
Vehicle Miles 8,900 40,140 19,120 43,570 
Vehicle Hours 460 1,410 660 1,690 
Vehicle Required 

Motor Buses 78 199 52 128 
Light Rail Vehicles. -- -- -- 98 
Commuter Rail Coaches. -- -- 60 --

Trains Required. -- -- 18 61 

Express and Local 
Route Miles 1,302 1,814 1,775 1,620 
Vehicle Miles, 85,900 99,950 103,970 84,900 
Vehicle Hours .. 6,520 6,520 6,830 5,600 
Motor Buses Required 823 842 891 698 

Total System 

Route Miles 1,755 2,769 2,296 2,466 
Vehicle Miles. 94,800 140,090 123,090 128,470 
Vehicle Hours 6,980 7,930 7,490 7,290 
Vehicles Required 

Motor Buses .. 901 1,041 943 826 
Light Rail Vehicles, -- -- -- 98 
Commuter Rail Coaches. .- -- 60 --

Trains Required. ' . -- _. 18 61 

Composite 

Busway 
Plan 

--
6.5 

42.8 

49.3 

127.5 
67.1 

243.9 

126 

838 
45,070 

1,780 

264 
--
--
--

1,620 
87,240 

5,740 
717 

2,458 
132,310 

7,520 

981 
--
--
--

a Vehicle miles of travel per average weekday on the bus-an-freeway component of the composite plans are estimated at 11,630 vehicle miles 

for the composite commuter rail plani 29J70 vehicle miles for the composite light rail transit plan,' and 29,450 vehicle miles for the com

posite busway plan. 

b Although commuter train operation is designated in this table as being over an exclusive guideway, commuter trains in facf operate over rail
way trackage shared with freight trains. 

Source: SEWRPC. 
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Table 165 

TlME-OF-DAY OPERATION OF THE TRUNCATED AND COMPOSITE PRIMARY TRANSIT 
SYSTEM PLANS UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Morning Midday Afternoon Evening 

Alternative Peak Off-Peak Peak Off-Peak Total 

Truncated Bus-on-Freeway Plan 

Primary Element 
Route Miles. 955 955 955 955 955 
Vehicle Miles. 9,840 10.730 14,270 5,300 40,140 
Vehicle Hours · . 360 350 520 180 1,410 
Articulated Motor Buses Required. 139 67 199 53 199 

Express and Local Elements 
Route Miles. .. 1,814 1,740 1,814 1,631 1,814 
Vehicle Miles. 22,240 29,500 29,300 18,910 99,950 
Vehicle Hours · . 1,490 1,890 1,970 1,170 6,520 
Conventional Motor Buses Required. 662 330 842 197 842 

Total System 
Route Miles. 2,769 2,695 2,769 2,586 2,769 
Vehicle Miles. 32,080 40,230 43,570 24,210 140,090 
Vehicle Hours · . 1,850 2,240 2,490 1,350 7,930 
Vehicles Required. · . 801 397 1,041 250 1,041 

Articulated Motor Buses. 139 67 199 53 199 
Conventional Motor Buses. · . 662 330 842 197 842 

Composite Commuter Rail Plan 
Primary Element 

Route Miles. · . 521 521 521 521 521 
Vehicle Miles. 4,970 4,860 6,530 2,760 19,120 
Vehicle Hours 180 150 240 90 660 
Vehicles Required. 94 38 112 27 112 

Commuter Rail Coaches. 47 19 54 8 54 
Articulated Motor Buses. 47 19 58 19 58 

Trains Required 18 9 18 6 18 

Express and Local Elements 
Route Miles. · . .. 1,775 1,701 1,775 1,598 1,775 
Vehicle Miles. · . .. 22,970 29,650 30,760 20,590 103,970 
Vehicle Hours 1,540 1,910 2,090 1,290 6,830 
Conventional Motor Buses Required. 679 342 891 206 891 

Total System 
Route Miles. 2,296 2,222 2,296 2,119 2,296 
Vehicle Miles. . . · . 27,940 34,510 37,290 23,350 123,090 
Vehicle Hours .. · . 1,720 2,060 2,330 1,380 7,490 
Vehicles Required. · . 698 351 899 212 899 

Commuter Rail Coaches. ... 47 19 54 8 54 
Articulated Motor Buses. · . 47 19 58 19 58 
Conventional Motor Buses. · . 679 342 891 206 891 

Trains Required .. 18 9 18 6 18 



Table 165 (continued) 

Morning Midday Afternoon Evening 
Alternative Peak Off-Peak Peak Off-Peak Total 

Composite Light Rail Transit Plan 
Primary Element 

Route Miles. · .. . ...... 846 846 846 846 846 
Vehicle Miles .. 10,070 12,370 15,360 5,770 43,570 
Vehicle Hours .. · . 410 460 610 210 1,690 
Vehicles Required. · . 153 84 226 61 226 

tHticulated Light Rail Vehicles. · . 70 31 98 22 98 
Articulated Motor Buses. · . · . 83 53 128 39 128 

Trains Required .. · . · . · . 43 31 61 22 61 

Expres~ and Local Elements 
Route Miles. · . .. · . . .. 1,620 1,546 1,620 1,518 1,620 
Vehicle Miles. · .. · . 18,200 25,760 23,110 17,830 84,900 
Vehicle Hours · . 1,240 1,670 1,580 1,110 5,600 
Conventional Motor Buses Required. · . 572 295 698 182 698 

Total System 
Route Miles. · . · . · . 2,443 2,369 2,443 2,341 2,466 
Vehicle Miles .. . . · . 28,270 38,130 38,470 23,600 128,470 
Vehicle Hours · . 1,650 2,130 2,190 1,320 7,290 
Vehicles Required. · . 725 379 924 243 924 

Articulated Light Rail Vehicles. 70 31 48 22 98 
Articulated Motor Buses. · . 83 53 128 39 128 
Conventional Motor Buses. 572 295 698 182 698 

Trains Required 43 31 61 22 61 

Composite Busway Plan 
Primary Element 

Route Miles. .. 838 838 838 838 838 
Vehicfe Miles. 11,330 11,090 16,730 5,920 45,070 
Vehicle Hours · . 470 400 690 220 1,780 
Articulated Motor Buses Required. .. 184 90 264 63 264 

Express and Local Elements 
Route Miles. · . 1,620 1,546 1,620 1,518 1,620 
Vehicle Miles .. · . 18,960 26,350 23,980 17,950 87,240 
Vehicle Hours · . 1,270 1,710 1,640 1,120 5,740 
Conventional Motor Buses Required. 581 309 717 184 717 

Total System 
Route Miles. · .. 2,458 2,384 2,458 2,356 2,458 
Vehicle Miles. 30,290 37,440 40,710 23,870 132,310 
Vehicle Hours ..... · .. · . 1,740 2,110 2,330 1,340 7,520 
Vehicles Required. 765 399 981 1,183 981 

Articulated Motor Buses. 184 90 264 63 264 
Conventional Motor Buses .. .. 581 309 717 184 717 

Source: SEWRPC. 
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Table 166 

SUMMARY OF SERVICE AND FACILITY CHARACTERISTICS OF TRUNCATED AND COMPOSITE PRIMARY 
TRANSIT SYSTEM PLANS UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Alternative Summary of Truncated and Composite Plans 

Truncated Extent of Service~Expansion of primary service proposed under the maximum extent plan was 
Bus-on-Freeway Plan not significantly reduced. Under the truncated plan, 25 of the 31 routes totaling 955 route 

miles, or 80 percent of the 1,218 route miles in the maximum extent plan, were retained. 
Frequency of Service~Headways would remain about the same, ranging from 7 to 30 minutes in 

the peak periods and 15 to 60 minutes in the off-peak periods. 
Operations~Under the truncated plans, bus miles per average weekday of primary service would 

be reduced by nearly 20 percent, from 49,500 miles under the maximum extent plan to 
40,140 miles. Bus miles per average weekday of local and express service would decrease by 
about 5 percent, from about 103,600 miles to about 99,950 miles. 

Transit Stations~A total of 52 transit stations or stops would be provided outside the Milwau kee 
central business district, 47 of which would have park-ride lots. Under the truncated plan, there 
would be 22 stations in Milwaukee County, 17 of which would have park-ride lots. 

Composite Extent of Service~Expansion of primary service proposed under the maximum extent commuter 
Commuter Rail Plan rail plan was somewhat reduced. A total of three of the six routes totaling 177 route miles, 

or 50 percent of the 354 route miles in the maximum extent plan, were retained, all of which 
would terminate at the Milwaukee passenger station. Service would extend north along one 
route to the Village of Grafton in Ozaukee County; west along a second route to the City of 
Oconomowoc in Waukesha County; and south along a third route to the Cities of Racine 
and Kenosha. 

To make this plan comparable to the bus-on-freeway plan, a total of nine bus-on-freeway routes, 
representing an additional 344 route miles of primary service, would be added to serve the 
communities of Germantown, Menomonee Falls, and West Bend in Waukesha and Washington 
Counties to the northwest; the communities of Big Bend, Mukwonago, and New Berlin to 
the southwest; and the communities of Greendale, Hales Corners, and West Allis in 
Milwaukee County. 

Frequency of Service~Headways on the commuter rail system would remain the same as under 
the maximum extent plan; headways on the bus-on-freeway service would range from 6 to 
30 minutes in the peak period and 40 to 60 minutes in the off-peak periods. 

Operations-Total vehicle miles per average weekday of primary service would increase by about 
45 percent to 19,120 miles, of which 7,490 miles would be provided by commuter rail and 
11,630 miles by the bus-on-freeway service. Bus miles of express and local service would 
decrease somewhat, from 121,500 miles to 103,970 miles on an average weekday. 

Transit Stations~A total of 46 transit stations or stops would be provided, of which 28 stations 
would be on the commuter rail system and 18 would be on the bus-on-freeway system. Of 
the 46 stations, 38 would have park-ride lots. There would be 20 stations within Milwaukee 
County, of which 13 would have park-ride lots. 

Composite Light Extent of Service~Expansion of light rail transit primary service proposed under the maximum 
Rail Transit Plan extent light rail transit plan was somewhat reduced, limiting light rail transit service to 

Milwaukee County. Under the composite plan, three of the five routes totaling 103 route 
miles, or 40 percent of the 253 route miles in the maximum extent plan, were retained. Two 
of the routes would extend from the Milwaukee central business district, providing service 
between Timmerman Field to the northwest and the communities of Cudahy, St. Francis, 
and South Milwaukee to the south, and the other terminating at the Mayfair Mall Shopping 
Center to the west. The third route would be a north-south crosstown route connecting 
Northridge and South ridge Shopping Centers and passing through the communities of 
Greendale, Greenfield, Milwaukee, and West Milwaukee. 

To make this plan comparable to the bus-on-freeway plan, a total of 14 bus-on-freeway routes, 
representing an additional 743 route miles of primary service, would be added to serve the 
communities of Cedarburg, Grafton, Mequon, Port Washington, and Saukville in Ozaukee 
County to the north; the communities of Brookfield and Menomonee Falls in Waukesha 
County to the northwest, and Germantown and West Bend in Washington County to the 
northeast; the communities of Oconomowoc and Waukesha to the west; the communities 
of Mukwonago and New Berlin to the southwest; and the communities of Kenosha, 
Oak Creek, and Racine to the south. 
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Table 166 (continued) 

Summary of Truncated and Composite Plans 

Frequency of Service-Headways on the light rail transit system would range from 5 to 10 minutes 
in the peak period and 8 to 20 minutes in the off-peak periods; bus-on-freeway service would 
be provided with headways ranging from 7 to 30 minutes in the peak period and 15 to 60 
minutes in the off-peak periods. 

Operations-In the peak period, trains would consist of two articulated light rail vehicles for both 
routes extending from the Milwaukee central business district. One-car trains would be pro
vided on the crosstown route in the peak period and on all routes in the off-peak periods. 

Total vehicle miles per average weekday of primary service would increase two-fold, from 28,100 
miles under the maximum extent plan to 43,570 miles, of which 13,800 miles would be 
provided by light rail transit service and 29,770 miles by bus-on-freeway service. Bus miles of 
express and local service would increase somewhat, from 77,200 miles to 84,900 miles on an 
average weekday. 

Transit Stations-A total of 126 transit stations or stops would be provided, of which 93 sta
tions would be provided on the light rail transit system, and 33 stations on the bus-on-freeway 
system. Of the 126 stations, 16 would have park-ride lots for I ight rail transit and 33 wpuld 
have park-ride lots for bus-on-freeway. A total of 96 stations would be located within Mil
waukee County, of which 19 would have park-ride lots. 

Fare Collection-Fare collection on the light rail transit system would be through a self-service 
barrier-free method during all travel periods.a 

Extent of Service-Busway service would be provided over the same three routes as under the 
composite light rail transit system plan. Also, the bus-on-freeway routes are the same 
as provided under the composite light rail transit Plan.b 

Frequency of Service-Headways on the busway system would range from 3 to 6 minutes in 
the peak period and 7 to 30 minutes in the off-peak periods; bus-on-freeway service would 
be provided with headways ranging from 7 to 30 minutes in the peak period and 15 to 
60 minutes in the off-peak periods. 

Operations-Total vehicle miles per average weekday of primary service would increase by about 
45 percent-from 31,000 miles under the maximum extent plan to 45,070 miles-of which 
15,620 miles would be provided by busway service and 29,450 miles by bus-on-freeway 
service. Bus miles of express and local service per average weekday would increase somewhat, 
from 80,900 miles to 87,240 miles. 

Transit Stations-The number and location of busway system stations and stops would be the 
same as under the composite light rail transit plan. 

a The use of self-service fare collection during all travel periods under this plan would have a modest impact on systemwide operating and capital 
costs-specifically, a reduction of $300,000, from $12.0 million to $11.7 million-reflecting the net effect of a reduction in operator require
ments for two-car trains, but an increase in costs attributable to inspection and in operating and maintenance costs attributable to ticket 
vending machines and valida tors. 

The capital costs attributable to valida tors and vending machines, including replacement, as necessary, over the design period, would increase 
the cost of vehicles and stations by an average of, $6,500 and $30,000, respectively, and the total system costs by about $3.1 million over the 
20-year design period. It is estimated that, based on an annual operating cost savings of $300,000, this capital investment would be recovered 
in about 10 years. 

b The design of the composite busway plan provided for certain bus-on-freeway routes to operate over the busway for a portion of their trips, 
if such routing would not provide a travel time disadvantage. Of the 14 bus-on-freeway routes added to the plan, only four routes, all operating 
over the North-South Freeway (lH 43) and serving the communities of Brown Deer, Cedarburg, Grafton, Port Washington, and Thiensville, 
would meet this criterion. These routes would enter the busway at Locust Street and remain on the busway through downtown Milwaukee_ 

Source: SEWRPC. 
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Alternative Primary Transit Plan 
Evaluation and Comparison
Satisfaction of Objectives and Standards 
The alternative truncated and composite primary 
transit system plans were evaluated and compared 
by establishing the degree to which the plans could 
be expected to meet the adopted primary transit 
system development objectives.15 This was deter
mined by scaling each alternative plan against the 
standards formulated to relate the objectives to 
specific primary transit system development pro
posals. So that the evaluative information would be 
manageable, only those standards which were con
sidered essential to a comparative evaluation of 
alternative plans, and the subsequent selection of 
a "best" composite plan, were used, as shown in 
Table 167. Standards which were satisfied by all 
plans through the system design or which could 
be equally satisfied by all plans if properly imple-
mented were not used in this evaluation. r 

Table 168 provides a summary of the degree to 
which each alternative truncated system plan satis
fies each of the key standards used and, therefore, 
the adopted objectives. Also included in the table 
is the measured attainment of the key standards 
by the base plan. 

It should be noted that, while the primary transit 
facilities and services under each truncated plan 
have been tested and evaluated in detail, and 
refined and improved to the maximum extent 
practicable, the local and express elements of each 
truncated plan have not. The local and express 
transit elements of each truncated plan provide the 
extent of such service recommended under the 
adopted long-range regional transportation system 
plan, with modifications made only as necessary to 
coordinate such service with the primary transit 
service under each alternative plan. The adopted 
long-range transportation system plan proposed 
expansion of local transit service into all areas of 
contiguous future urban development, including 
all of northern and most of southern Milwaukee 
County, southern Ozaukee County, southeastern 
Washington County, and eastern Waukesha County. 

15 See Chapter II of SEWRPC Planning Report 
No. 33, A Primary Transit System Plan for the 
Milwaukee Area. 
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Not all of this expanded service may be cost
effective under this alternative future, and such 
service may thus reduce the cost-effectiveness 
of the alternative truncated and composite pri
mary transit system plans. Upon selection of 
a "best" composite plan, the cost-effectiveness of 
this expanded local and express transit service will 
be considered, and its extent may be truncated, 
enabling a better comparison of the final primary 
transit plan to the base plan. 

Objective I-Serve Land Use: The first objective 
under this study identifies the need for an acces
sible primary transit system which, through its 
location, capacity, and design, will effectively serve 
existing, and promote sound future, land use devel
opment. This objective is measured by two stan
dards. One standard measures the degree to which 
transit accessibility to the Milwaukee central 
business district is maximized. The other stan
dard measures the degree to which transit acces
sibility in the Milwaukee area would support the 
regional land use plan by providing a higher relative 
accessibility to areas in which high-density devel
opment is planned than to areas planned for low
density development or planned to be protected 
from development. 

The standard calling for maximizing transit acces
sibility to the Milwaukee central business district 
was measured by determining the overall travel 
time, including all access, wait, and transfer time, 
for transit trips to the Milwaukee central business 
district from all parts of the Milwaukee area, and 
the travel time for transit trips as an average for the 
entire Milwaukee area. The average overall travel 
times of transit trips to the central business district 
would be about the same for the four truncated 
or composite plans under this alternative future, 
ranging from 34 minutes for the bus-on-freeway 
plan to 37 minutes for the busway plan. Travel 
times to the Milwaukee central business district 
would be the shortest under the bus-on-freeway 
plan because its primary element would operate 
nonstop, or with limited stops, to the central 
business district. The travel contour lines on Maps 
76 through 80 indicate the overall transit travel 
times from each part of the Milwaukee area. These 
maps indicate that transit accessibility to the cen
tral business district would be greater under all the 
truncated and composite plans than under the base 
plan. The maps also indicate that in all parts of 
the Milwaukee area, the bus-on-freeway, light rail 
transit, and busway plans would generally provide 
a travel time advantage to the Milwaukee central 
business district over the commuter rail plan. 



Table 167 

STANDARDS USED IN ALTERNATIVE PLAN EVALUATION 

Standards Not Used in 
Alternative Plan Evaluation 

Standards Met in Can Only Be 
Used in Design of Could be Measured in 

Alternative Alternative Met by Facilities 
Objective Plan Evaluation Plans All Plans Planning 

No.1-Promote Sound Land Use Development 
Standard 1: Maximize number of residents within 

maximum overall travel times of 
selected major activity centers. X 

Standard 2: Adjust transit accessibility to land use plan X 
Standard 3: Maximize accessibility to the central business district X 

No.2-Provide an Econom ical and Efficient Plan 
Standard 1: Minimize operating and capital costs. X 
Standard 2: Direct benefits should exceed costs. X 
Standard 3: Minimize energy use in total and per passenger mile X 
Standard 4: Minimize net capital and operating costs per ride. X 
Standard 5: Minimize the marginal net capital and 

operating costs per seat mile and ride. X 

No.3-Provide an Appropriate Service 
Standard 1: Service should save one minute per mile and 

in-vehicle trip length should exceed four miles X 
Standard 2: Maximize the number of residents served X 
Standard 3: Minimize transfers which would discourage transit use. X 
Standard 4: Provide adequate capacity so as 

not to exceed load factors. X 
Standard 5: Provide service not to exceed maximum headways . X 
Standard 6: Provide stops at no less than one-half-mile distances. X 
Standard 7: Maximize the number of users walking less 

than one-quarter mile in downtown X 
Standard 8: Provide sufficient parking to meet 

demand at park-ride stations. X 
Standard 9: Design stops for weather protection, 

feeder access, and modal interface X X 
Standard 10: Enhance transit reliability. X 
Standard 11: Maximize the number of jobs served. X 
Standard 12: Maximize transit ridership. X 

No.4-Minimize Disruption 
Standard 1: Reserve right-of-way in advance. X 
Standard 2: Minimize penetration of neighborhood units X 
Standard 3: Minimize taking of homes, businesses, and industries. X 
Standard 4: Minimize the amount of land taken. X 
Standard 5: Minimize the noise generated X X 
Standard 6: Minimize the taking of historic, cultural, 

and scenic buildings and sites. X 
Standard 7: Minimize transportation air pollutant emissions. X 

NO.5-Maximize Quick and Convenient Travel 
Standard 1: Connect and serve major activity centers and areas. X 
Standard 2: Minimize transit travel time per trip X 
Standard 3: Minimize in-vehicle transit trips length per trip. X 
Standard 4: Minimize transit vehicle miles per trip X 
Standard 5: Provide service at minimum vehicle speeds. X 
Standard 6: Reduce traffic congestion X 
Standard 7: Maxim ize the number of new transit users. X 

No.6-Increase Travel Safety 
Standard 1: Maximize the proportion of travel using transit. X 
Standard 2: Maximize the amount transit use 

over exclusive guideways. X 
Standard 3: Design transit to maximize personal safety X 

No.7-Provide High Aesthetic Quality 
Standard 1: Use sound standards of design. X 
Standard 2: Avoid destruction of pleasing 

buildings, features, and vistas X 

Source: SEWRPC. 
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Table 168 

SUMMARY OF EVALUATION OF THE BASE SYSTEM PLAN AND TRUNCATED AND COMPOSITE PRIMARY 
TRANSIT SYSTEM PLANS UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Alternative 

Truncated Composite Composite Composite 
Evaluative Base Bus·on~ Commuter Light Rail Busway 
Measure Plan Freeway PI an Rail Plan Transit Plan Plan 

Objective No. l-Serve Land Use 
Accessibility 

Average Overall Travel Time of Transit Trips to 

the Milwaukee Central Business District (minutes) . 35 34 36 35 37 

Objective No.2-Minimize Cost and Energy Use 

Cost 
Total Publ ic Cost to Design Year (capital cost 

and operating and maintenance cost deficit) $579,742,000 $77 4,4 7 4 ,000 $781,156,400 $964,264,000 $883,375,000 
Average Annual Total Publ ie Cost. 27,606,600 36,879,700 37,197,900 45,917,000 42,066,200 

Capital Costa and Investment 

Capital Cost to Design Year 148,840,000 222,980,000 214,551,000 435,845,000 347,468,000 
Average Annual Capital Cost. 7,087,600 10,618,100 10,216,700 20,754,500 16,546,100 
Capital Investment to Design Year. 233,328,700 341,200,000 374,573,200 833,951,200 626,992,700 
Average Annual Capital Investment. 11,110,900 16,333,700 17,836,800 39,711,900 29,856,800 

Operating and Maintenance Cost Deficit (net cost) 

Deficit in Design Year. 23,198,300 38,272,600 40,161,600 35,388,300 36,324,300 
Deficit to Design Year. 430,900,000 551,494,000 566,605,400 528,419,000 535,907,000 
Average Annual Deficit. 20,519,000 26,261,600 26,981,200 25,162,800 25,519,400 

Cost- Effect iveness 
Total Cost to Design Year per Passenger. 0.39 0.47 0.50 0.62 0.57 

Capita! Cost to Design Year per Passenger. 0.10 0.14 0.14 0.28 0.22 
Operating Deficit to Design Year per Passenger. 0.29 0.34 0.36 0.34 0.35 

Percent of Operating and Maintenance Cost 
b Met by Farebox Revenue in the Design Year 

Total Transit System. 62 56 54 59 59 
Primary Element 56 60 52 76 76 

Energy 
Total Transit System Energy Use to 

Design Year (million (BTU'sl. .. 20,278,020 24,749,880 24,560,460 26,987,880 25,364,600 
Total Transit Construction Energy Use 

to Design Year (million (BTU'sl. 1,498,400 1,914,560 2,414,100 3,940,730 3,321,680 
Total Transit Operating and Maintenance 

Energy Use to Design Year (million BTU'sl 18,779,620 22,835,320 22,146,360 23,047,150 22,042,920 
Total Transit Energy Use per Passenger 

Mile to Design Year (BTU'sl .. 3,329 3,007 3,229 3,376 3,172 
Tota! Transit Passenger Miles per Gallon 

of Diesel Fuel to Design Year (BTU'sl. 40.9 45.2 42.1 40.2 42.9 

Dependence on Petroleum-Based Fuel All trips All trips All trips 27 percent of All trips 
dependent dependent dependent transit trips dependent 

not dependent 
Petroleum-Based Fuel Use by Transit 
to Design Year (gallons of diesel fuell. 134,355,000 161,649,000 158,861,000 143,383,000 155,551,000 

Automobile Propulsion Energy Use 
in Design Year (gallons of gasoline) 404,800,000 388,800,000 397,600,000 395,200,000 396,000,000 

Objective Nos. 3 and 5-Provide Appropriate 
Service ana LiUlck Travel 

Average Weekday Transit Trips 
Total Transit System. 326,800 378,600 366,100 374,600 372,900 
Primary Element. 15,000 75,100 46,300 145,100 134,900 
Percent of Transit Trips Using Primary Element 4 20 13 39 36 

Serv ice Coverage 
Population Served Within a One-Half-Mile 

Walking Distance of Primary Transit Service. 257,100 373,500 190,500 550,900 550,900 
Population Served Within a Three-Mile 

Driving Distance of Primary Transit Service. 1,012,400 1,620,700 1,428,200 1,685,600 1,685,600 

Jobs Served Within a One-Half-Mile Walking 
Distance of Primary Transit Service. .. 237,000 293,600 221,300 441,200 441,200 

Average Speed of Transit Vehicle (mphl 
Primary Element . . . 19 29 29 26 25 

Total System 14 18 16 18 18 

Average Speed of Passenger 
Travel on Vehicle (mph I 

Primary Element 25 34 30 27 26 

Total System .. 15 21 18 20 20 
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Table 168 (continued) 

Alternative 

Truncated Composite Composite Composite 
Evaluative Base Bus-on- Commuter Light Rail Busway 
Measure Plan Freeway Plan Rail Plan Transit Plan Plan 

Objective No.4-Minimize Environmental Impacts 
Community Disruption 

Homes, Businesses, or Industries Taken. ..... . . None None None None None 

Land Required (acres I .. ...... . . 12 70 90 210 200 

Air Pollutant Emissions-Total Transportation System 
(Highway and Transit) in Design Year {tons per year! 
Carbon Monoxide. . . ... . .. " . 171,193 167,368 168,440 167,055 167,508 

Hydrocarbons. .. . .... . . .... . . . 17,361 16,887 17,025 16,853 16,905 

Nitrogen Oxides. ...... . .... . . 30,693 29,988 30,371 30,000 30,015 

Sulfur Oxides. .. . . . .... . . . .. 2,514 2,502 2,533 2,754 2,499 
Particulates .. . . .. . .. . . .. 4,086 4,018 4,046 4,032 4,019 

Objective No.6-Maximize Safety 
Proportion of Total Person Trips Made on Transit .. 0.074 0.086 0.083 0.085 0.084 

aThe capital cost of a composite plan is equal to the plan's required capital investment, or total capital outlays necessary over the plan design period, less the value of that investment 
beyond the plan design period. 

bTransit revenues were assigned entirely to the primary transit element for primary transit trips which used, through transfers, local or express transit as a feeder or distributor to the 
primary transit element. The proportion of trips using primary transit which transfers to or from local and express services was found to be highest under the commuter rail plan-
1.2 transfers per primary trip-and lowest under the light rail transit and buswav plans-O.4 transfer per primary trip. Under the bus-an-freeway plan, 0.7 transfer was made per primary 
trip. Consequently, to some extent a disproportionate share of transit revenues was assigned to each plans's primary element, this disproportionate share being the highest under the 
commuter rail plan and the lowest under the light rail transit and busway plans. 

Source: SEWRPC. 

The attainment of the other standard under this 
objective, which calls for adjusting transit acces
sibility to land use plans, was measured by com
paring these contours of central business district 
transit accessibility to the regional land use plan. 16 

The Milwaukee central business district is the most 
important trip generator in the Milwaukee area, 
and would, under this alternative future, remain so, 
accounting for over 6 percent of the approximately 
4.4 million trips occurring within the Milwaukee 

16 The regional land use plan recommends a highly 
centralized land use development pattern. Popula
tion and jobs are proposed to be reconcentrated 
in central Milwaukee County, and new urban devel
opment is proposed to occur principally at urban 
densities along and contiguous to the periphery 
of existing urban centers. See 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. 

area on an average weekday. It would also be the 
most important transit trip generator, accounting 
for about 26 percent of the average weekday 
transit trips under each alternative truncated or 
composite system plan. As shown on Maps 76 
through 80, all the plans would generally support 
the adopted regional land use plan. 

Objective 2-Cost and Energy: The second objec
tive concerns achievement of a primary transit 
system which is economical and efficient, satisfy
ing all other objectives at the lowest possible cost. 
This objective is supported by key standards relat
ing to the minimization of costs and energy con
sumption, and maximization of cost-effectiveness. 
As shown in Table 168, of the four alternative 
truncated and composite primary transit system 
plans, the plan with the lowest total cost to the 
design year under this future, including all capital 
and net operating and maintenance costs, is the 
truncated bus-on-freeway plan, which has an esti
mated total cost of $774 million. The second 
lowest cost plan would be the commuter rail plan, 
which has a total cost of $781 million. The busway 
plan follows with a total cost of $883 million, and 
the most costly plan would be the light rail transit 
plan, with an estimated total cost of $964 million. 
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Map 76 

TOTAL TRANSIT TRAVEL TIME TO THE MILWAUKEE CENTRAL BUSINESS DISTRICT UNDER THE 
BASE SYSTEM PLAN OF THE MODERATE GROWTH SCENARIO·CENTRALIZED LAND USE PLAN 
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One of the standards utilized in the evaluation of each of the primary transit system plans calls for the maximization of transit accessibility to 
the Milwaukee central business district. This standard was measured by determining the overall travel time to the Milwaukee central business 
district from all parts of the Milwaukee area. These overall travel times are indicated on the map by travel time con tour lines . Under the base 
system plan, the various travel time contours fo rm a concentric ring pattern around the Milwaukee central business district, with areas up to 3 
miles away being within 20 minutes travel time. Areas up to 6 miles away in a westerlv direction and 8 miles away in a northerlv and souther lv 
direction are within 40 minutes travel time. Areas up to 11 miles away in a westerly direction, 13 miles away in a northerlv di rection, and 10 
miles away in a southerl v direction are within 60 minutes travel time of downtown Milwaukee. 

Source: SEWRPC. 
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Map 77 -~-

TOTAL TRANSIT TRAVEL 
TIME TO THE MILWAUKEE 

CENTRAL BUSINESS DISTRICT 
UNDER THE TRUNCATED 

BUS-ON-FREEWAY SYSTEM PLAN 
OF THE MODERATE GROWTH 

SCENARIO-CENTRALIZED 
LAND USE PLAN 
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One of the standards utilized in the eyalu8tion of each of Ihe primary transit system plans calls lor Ihe maximizatiOn 0 1 Iransil accessibility to Ihe Mllwauke-e 
cent ral business district. This standard was measured by determinmg Ihe o'Verall travel time to the Milwaukee central busmess district from all parts 01 the Md· 
waukee area , These overall Havel times arc indicated on the map by travel lime contour lines. Under the truncated bus-on·freeway plan, the variOUS travel lime 
con tours form a lobate pattern extending ou tward from downtown Milwaukee generally along Ihe alignments o f IH 43 to th e north and IH 94 to the west and 
sou th . Areas up to 3 miles away arc within 20 minutes travel time o f downtown M ilwllukee . and areas up to 13 miles in a northerly and southerly directIOn and up 
to 15 miles in a westerly direction are Within 40 mmutes travel time o f downtown M il waukee. Areas w ithm 60 minu tes travel t ime extend 8S far as 27 miles to the 

north. 25 miles 10 the south, and 23 m il es to Ihe west of downtown Milwaukee . 

Source: SEWRPC. 
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Map 78 

TOTAL TRANSIT TRAVEL TIME TO 
THE MILWAUKEE CENTRAL BUSINESS 

DISTRICT UNDER THE COMPOSITE 
COMMUTER RAIL SYSTEM PLAN OF 

THE MODERATE GROWTH SCENARIO
CENTRALIZED LAND USE PLAN 
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One of the standilrds ul,lIzed In the eV/llu:)u(ln 01 each 01 the pr""ary ,ranSI! S\'~lem plans 1:/111$ for the ma ~ im,zllllon of lran$,1 accessibilIty 10 the Mil""';Iukee central busone$S dIU.icl. 
Th ,s sI8ndard was meiJI .... red by delerm,n"'9 the overall travel lime to Ihe Mil waukee cenTral busmess dis tric t from all parts 01 Ihe Mllwauk~ area. These ove,all ' ravel limes are IndiCaTed 
on Ihe map by IIlIvel l ime contour Ime!. Under Ihe compome commute. fili i plan, Ihe varoous Iravel l ime corridors form a ccm:enlm: rlOg pauern ~roun<llhe M,lW<lukee cent.lIllJuslness 
d'SHICI Such II pa Hern occu rs 3S a result 01 the s,mda,ny ~!ween !he !ravel I,mes 01 commUlClr rlill rOUIIlS ano bus·on.l,ee,vay routes which serve porllon~ of the Milwaukee area not 
otherWise served by the commuter rao! SV5\cm. AreHs up to 3 miles aw,)v from the centr,,1 bUSiness d,slrIC I arc w,Th,n 20 m.nutes travel time, "nd ~rells up to 6 miles ~W<ly are Within 
40 minutes travel I,me. Areas w ithin 60 minulCS trave l l,me at uowntown Mrlwilukee e~tellU liP to 20 miles 10 a northerl y direction, 21 miles in II wutherly d ,recl I0n, and 23 moles in 
<I I'.'esleriv dorccllon 

Source: SEWRPC. 
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Map 79 

TOTAL TRANSIT TRAVEL 
TIME TO THE MILWAUKEE 

CENTRAL BUSINESS DISTRICT 
UNDER THE COMPOSITE LIGHT 
RAI L TRANSIT SYSTEM PLAN 
OF THE MODERATE GROWTH 

SCENARIO·CENTRALIZED 
LAND USE PLAN 
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One o f the standards ut ililed in the evaluation of each of the primary transit system plans calls for the maximizat ion of t ransit accessibility to the Milwaukee central 
business district . Th is standard was measured by determining the overall Iravel l ime to the Milwaukee central business d istr ict from all parts of the M il waukee area. 
These overall uavel lim es are md lcaled on the map by Iravel lime contour lines . Under the composite l ight rail transit plan, the various travel t ime contours form 

a l obate pattern extending outward from downtown Milwaukee generally along Ihe alignments of IH 43 to the north and IH 94 to the west and south, w i th areas 
that are up to 3 miles f rom downtown being Within 20 mmutes travel time. Areas within 40 minutes travel time extend up to 13 miles to the north and south 
and 15 miles to Ihe west. Areas up to 26 miles in II norther ly direction, 22 mi les m a westerl y dlfection, and 25 miles in il southerly d irection are Within 60 m inutes 
Havel time 01 downtown Milwaukee. 

Source: SEWRPC. 
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Map 80 

TOTAL TRANSIT TRAVEL 
TIME TO THE MILWAUKEE 

CENTRAL BUSINESS DISTRICT 
UNDER THE COMPOSITE 

BUSWAY SYSTEM PLAN OF 
THE MODERATE GROWTH 
SCENARIO-CENTRALIZED 

LAND USE PLAN 
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One 01 Ihe standards utilized in Ihe evaluation of each of Ihe primary transit system plans calls for the maximization of uansit acce5slb,lity to Ihe Milwaukee central 
business district . Th iS standard was measured by determining Ihe overall Ir3vel time to Ihe MIlwaukee central business distric t from all parts of the Milwaukee area. 
These ovcrall travel limes ale mdlclned on the map by travel lime COntour lines. Under Ihe composite busway system plan, the various travel l ime contours form 
a lobate pattern extending ou tward from downtown Milwaukee generally along Ihe a lignments of IH 43 10 the nonh and IH 94 to the west and south. with areas 
Iha\ are up to 3 miles from downtown being within 20 minutes travel time. Areas Within 40 minutes travel time extend only 7 miles up to the north , but extend 
13 miles to the south and 17 miles to t he west. Areas up to 22 miles in a northerly and westerly direction and 25 miles in II southerly direction are within 60 minutes 

travel ti me of downtown Milwaukee. 

Source: SEWRPC. 
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Table 169 

TOTAL CAPITAL INVESTMENT TO DESIGN YEAR REQUIRED UNDER THE 
BASE SYSTEM PLAN AND TRUNCATED AND COMPOSITE PRIMARY TRANSIT SYSTEM 

PLANS OF THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Alternative 

Truncated Composite Composite 

Bus-on- Commuter Light Rail Composite 
Base Freeway Rail Transit Busway 

Capital Cost Elementa Plan Plan Plan Plan Plan 

Gu ideway Developmentb 
.. $ -- $ 14,326,000 $ 35,624,100

e $420,746,200 $273,046,200 
Station Development" ........ 2,893,700 26,566,800 19,226,300 53,784,200 57,595,500 
Vehicle Storage and Maintenance 

Facility Development ......... 24,775,000 28,375,000 31,842,800 49,572,800 27,851,000 
Vehicle Acquisition and Replacementd 

205,660,000 273,740,000 287,880,000 309,848,000 268,400,000 

Total $233,328,700 $343,007,800 $374,573,200 $833,951,200 $626,992,700 

a It is assumed under this capital cost analysis that the base plan and the alternative truncated composite primary transit plans would be incrementally implemented 
from 1985 to 2000_ The capital costs shown in this table are those required to develop and maintain the system over the 20-year plan design period from 1980 
through 2000. Portions of nearly all of the elements of the plan have useful lives extending beyond the end of the design period and are therefore capable of use 
beyond the design period_ 

b Includes the cost of acquiring about 83 acres of right-of-way for guideway construction for the light rail transit and busway transit plans. This land is assumed to 
have a useful life of 100 years. The useful life of the guideway is estimated at 30 years. Also includes the implementation cost of the proposed freeway operational 
control system in the Milwaukee area, which has a useful life of 30 years. 

c Includes the cost of acquiring land for stations and storage and maintenance facilities as necessary-12 acres under the base plan, 127 acres under the light rail 
transit plan, 117 acres under the busway system plan, 70 acres under the bus-on-freeway plan, and 90 acres under the commuter rail plan. This land is assumed to 
have a life of 100 years. The useful life of station facilities is estimated at 30 years. 

d This capital cost category includes the acquisition and replacement, as necessary, over the 20-year design period of all buses and light rail transit vehicles and com
muter rail coaches, used in all elements of the system. All alternative plans under this future are assumed to utilize the entire existing fleet of 640 motor buses 
which-in 1980-are assumed to have an average age of 10 years each. Buses are assumed to have an average useful life of 12 years. Light rail transit vehicles, com
muter rail coaches, and diesel locomotives have an estimated useful life of 30 years. 

e The Milwaukee Road has proposed major track rehabilitation work on some of the railway line segments herein considered for potential use by commuter trains. 
Should all of this track rehabilitation work be completed, the capital investment necessary for guideway development of the composite commuter rail plan would 
be reduced by $10,141,000 to $25,483,100_ As of April 1981, such rehabilitation work in the amount of $2,589,000 had been completed by the Milwaukee Road 
during the 1980 and 1981 working seasons. 

Source: SEWRPC. 

The principal reason for the difference in the costs 
between the plans is capital cost-that is, the capi
tal investment over the plan design period less the 
value of the remaining life of the facilities and 
vehicles at the end of the 20-year plan design 
period. The capital cost of the light rail plan is 
about twice that of the bus-on-freeway and com
muter rail plans, and the capital cost of the busway 
plan is about 50 percent more than that of the 
bus-on-freeway and commuter rail plans. In terms 
of the total capital investment which would be 
required over the plan design period, the bus-on
freeway and commuter rail alternatives require less 
than one-half the investment of the light rail and 
busway plans. The bus-on-freeway plan would 
require an outlay of about $343 million and the 

commuter rail plan would require an outlay of 
about $375 million, while the busway plan would 
require $627 million and the light rail transit plan 
would require about $834 million, as shown in 
Table 169. The light rail transit and busway system 
plans, however, would be expected to provide an 
annual net operating and maintenance cost advan
tage over the bus-on-freeway and commuter rail 
plans. In the design year, the light rail transit plan 
would require $4.8 million, or 12 percent, less 
subsidy than the commuter rail plan and $2.9 
million, or 8 percent, less subsidy than the bus-on
freeway plan. The busway plan would require 
about $3.8 million, or 10 percent, less subsidy than 
the commuter rail plan and $1.9 million, or 5 per
cent, less subsidy than the bus-on-freeway plan. 
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In terms of the cost-effectiveness of the alternative 
truncated and composite primary transit plans, the 
total cost per passenger to the design year of the 
busway plan is about 10 percent lower than under 
the light rail plan, $0.56 per passenger compared 
with $0.62 per passenger. The total cost per pas
senger of the bus-on-freeway and commuter rail 
plans, estimated at about $0.47 and $0.50 per 
passenger, respectively, are somewhat lower than 
those of the light rail transit and busway plans. The 
reason for this difference in total cost per pas
senger between the truncated plans is again the 
high capital costs of the light rail transit and 
busway plans. The capital cost per passenger of 
the light rail transit plan is double that of the 
bus-on-freeway and commuter rail plans, and the 
capital cost per passenger of the busway plan is 
over 50 percent greater than that of the bus-on
freeway and the commuter rail plans. There is very 
little difference in the net operating costs per 
passenger to, or in, the design year between the 
four truncated plans, as shown in Table 170. The 
light rail transit, busway, and bus-on-freeway plans 
have the lowest cost per passenger over the design 
period-$0.34-and the commuter rail has the 
highest-$0.36. It should be noted that the esti
mated net operating costs, or deficit, of the 
commuter rail plan may be somewhat understated 
herein. Two of the three commuter rail routes-the 
north route to Grafton and the west route to Oco
nomowoc-would operate using trains consisting 
of only one or two coaches. Such atypical opera
tion may be expected to require a greater operating 
cost per vehicle mile than those average unit costs 
used in the systemwide analysis of the commuter 
rail alternative. 

Estimates of the total amount of energy that 
would be used in the implementation of the trun
cated primary transit plans under this alternative 
future are set forth in Tables 168 and 171. Over 
the 20-year design period, the commuter rail and 
bus-on-freeway plans would require the least energy 
consumption, including energy for consumption as 
well as operation and maintenance-24,560 billion 
and 24,750 billion BTU's, respectively. However, 
the total energy consumption under the busway 
and light rail transit plans would be expected to 
be only slightly greater, 25,360 billion BTU's and 
26,990 billion BTU's, respectively. The energy .. 
used for construction under each plan would be 
minimal compared to the energy required for opera
tion. Of the four plans, the bus-on-freeway plan 
would require the least energy for construction 
under the plan-4 percent of total energy consump
tion. The light rail transit plan would require the 
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most construction energy-15 percent of total 
energy consumption. The light rail transit system 
plan would also require the most energy for opera
tion, 23,050 billion BTU's to the design year 2000, 
while the busway plan would require the least, 
22,040 billion BTU's. The light rail transit plan, 
however, would require the least amount of petro
leum energy for vehicle propulsion of all the plans. 
Specifically, this plan would require between 8 and 
12 percent less petroleum energy than the other 
plans since most of the transit trips under this plan 
which use the primary element are made on elec
trically propelled light rail vehicles as opposed to 
diesel motor buses. Under the light rail transit plan, 
more than 27 percent of the total transit trips 
occur on the primary element.17 

17 Implementation of a light rail transit system in 
the Milwaukee area can be expected to have an 
insignificant impact upon existing and future elec
tric power generating requirements within south
eastern Wisconsin. Light rail transit system opera
tion can be expected to result in a very small 
increase in peak demand as well as a negligible 
increase in total annual power consumption based 
upon the capacity of the 1980 electric power gen
erating system, and the expanded electric power 
generating system necessary for other reasons by 
the plan design year. 

Electric power for the Milwaukee area is supplied 
by the Wisconsin Electric Power Company (WEPCo), 
which currently relies on coal-fired power plants 
for generating more than 95 percent of its elec
tricity. Nuclear power plants provide the remaining 
electricity generated by WEPCo. According to data 
acquired by WEPCo in order to plan for future 
power generation capacity in southeastern Wiscon
sin, the instantaneous peak demand within the 
WEPCo service area was 3.3 million kilowatts 
during the summer season of 1980 and 3.0 million 
kilowatts during the winter season of 1980. By the 
year 2000, these peak demands are expected by 
WEPCo to increase by 40 to 70 percent. The instan
taneous peak may be expected to occur between 
12:00 p.m. and 4:00 p.m. in the summer and 
between 5:00 p.m. and 7:00 p.m. in the winter. 

The peak power demand for vehicle propulsion on 
this composite light rail transit system would be 
approximately 59.7 megawatts during the plan 

(footnote continued on next page) 



The energy which may be expected to be used in 
highway travel by automobiles in the plan design 
year is also expected to be about the same under 
all four truncated or composite plans, as shown in 
Table 172. More than 30 times more energy would 
be used in the plan design year for automobile 
travel than for transit under this future. Conse
quently, any petroleum savings of a light rail 
transit system would represent less than 1 percent 
of the energy required by the total transportation 
system, including travel by automobiles. 

Objectives 3 and 5-Provision of Adequate Level of 
Service and Provision for Quick and Convenient 
Travel: Two of the primary transit system develop
ment objectives can be considered together for this 
evaluation: Objective No.3, which calls for a transit 
system which provides an adequate level of service, 
and Objective No.5, which calls for a primary 
transit system which provides for quick and con
venient travel. These two objectives are supported 
by three key standards: level of transit ridership, 
number of residents and jobs served, and transit 
trip speed. The remaining standards under these 
two objectives either have all been met in the 
design of the alternative plans or could be met by 
all the plans if properly implemented. 

(footnote 17 continued) 

design year 2000. This represents about 2 percent 
of the WEPCo 1980 actual summer and winter peak 
demands, and less than 2 percent of the WEPCo 
forecast year 2000 peak demands. 

The WEPCo also estimates that annual electrical 
energy use during 1980 totaled 18,701 gigawatt
hours within the WEPCo service area. The total 
power consumption for vehicle propulsion on the 
light rail transit system would be approximately 
87 million kilowatt-hours during the design year, 
or substantially less than 1 percent of the esti
mated total energy consumption for the WEPCo 
service area in 1980. Electricity necessary for the 
operation of a light rail transit system is likely 
to represent an even smaller percentage during 
the plan design year, since the total amount of 
power consumption in southeastern Wisconsin 
is expected by WEPCo to increase by 70 percent 
by the year 2000. 

Of all the standards under these two objectives, 
the level of transit ridership best represents the 
level of transit service provided by alternative 
plans. Total transit system ridership under the 
alternative plans is expected to differ by only 
3 percent, ranging from a low of 366,100 trips on 
an average weekday under the commuter rail plan 
to 378,600 trips per average weekday under the 
bus-on-freeway plan. However, significant differ
ences are expected in the number and proportion 
of trips made on the primary element of the alter
native transit system plans. As shown in Tables 173 
and 174, the proportion of transit trips made on 
the primary element is expected to be the highest 
under the composite light rail transit plan, nearly 
40 percent of the total 374,600 transit trips made 
on an average weekday under this plan, or 145,100 
trips. The second highest primary transit rider
ship under this future would be on the composite 
busway plan, about 134,900 trips, or 35 percent of 
the total transit ridership. The primary element of 
the bus-on-freeway and commuter rail plans would 
carry 75,100 trips, or 20 percent, and 46,300 trips, 
or 13 percent of total transit system ridership, 
respectively. Because the total transit system rider
ship does not vary significantly among the four 
truncated plans, it can be concluded that the sub
stantial additional ridership on the primary ele
ment of the light rail transit and busway plans is 
comprised of trips which would be expected to use 
local or express transit services under the bus-on
freeway and commuter rail plans. This assumption 
is reasonable, given the small travel time advantages 
expected under the light rail transit and busway 
plans. Express and local services under all the plans 
are expected to average 17 and 15 mph, respec
tively, compared with 20 mph under the light rail 
transit primary element and 18 mph under the 
busway primary element. These express and local 
service speeds are about the same as those achieved 
on the existing transit system, which is to be 
expected since little additional street and highway 
traffic congestion is anticipated in the Milwaukee 
area under this alternative future. 

With respect to the standard calling for maximizing 
the number of jobs and resident population served, 
the primary elements of the composite light rail 
transit and busway plans would serve the greatest 
number of residents, 1.7 million, within a three
mile driving distance of primary transit service. The 
primary elements of the bus-on-freeway and com
posite commuter rail alternative plans would be 
accessible by driving to 1.6 million and 1.4 million 
residents, respectively. The light rail transit and 
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Table 170 

PRIMARY AND TOTAL TRANSIT SYSTEM OPERATING AND MAINTENANCE COSTS IN THE 
DESIGN YEAR FOR THE BASE SYSTEM PLAN AND TRUNCATED AND COMPOSITE PRIMARY TRANSIT 

SYSTEM PLANS UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Alternative 

Truncated Composite Composite 
Bus-on- Commuter Light Rail Composite 

Base Freeway Rail Transit Busway 
Cost Element Plan Plan Plan Plan Plan 

Ridership 
Primary Element. 3,825,000 19,150,500 11,806,500 37,000,500 34,399,500 
Total System. .. 94,247,000 106,640,000 104,550,000 103,630,000 103,420,000 

Operating Cost 
Primary Element. $ 4,305,500 $24,500,000 $19,173,500 $29,726,100 $28,353,500 
Total System. .. 60,313,100 90,600,000 87,918,500 85,858,500 86,036,600 

Operating Cost per Passenger 
Primary Element . . . $1.09 $1.28 $1.62 $0.80 $0.82 
Systemwide Average .... 0.63 0.86 0.85 0.83 0.83 

Operating Cost per Passenger Mile 
Primary Element. $0.12 $0.08 $0.10 $0.09 $0.08 
Total System ....... .... 0.15 0.13 0.15 0.13 0.13 

Annual Farebox Revenue 
Primary Element. $ 2,423,200 $14,600,000 $ 9,989,100 $22,702,700 $21,610,500 
Total System .. . . . . 37,114,800 52,400,000 47,756,900 50,470,200 49,712,300 

Operating Deficit 
Primary Element. $ 1,882,300 $ 9,900,000 $ 9,184,400 $ 7,023,400 $ 6,743,000 
Total System ... 23,198,300 38,200,000 40,161,600 35,388,300 36,324,300 

Operating Deficit per Passenger 
Primary Element. $0.49 $0.52 $0.78 $0.19 $0.20 
Total System .......... 0.25 0.36 0.38 0.34 0.35 

Farebox Revenue as a Percent 
of Operating Costs 

Primary Element. 56 60 52 76 76 
Total System ... 62 58 54 59 59 

Public Funding Under Current Program a 

Federal (50 percent of operating deficit) 
Primary Element ........ $ 941,150 $ 4,950,000 $ 4,592,200 $ 3,511,700 $ 3,371,500 
Total System .......... ..... 11,599,150 19,100,000 20,080,800 17,694,150 18,162,150 

State (72 percent of nonfederal 
share of operating deficit) 

Primary Element. 677,628 3,560,000 3,306,380 2,528,420 2,427,480 
Total System ... 8,351,388 13,750,000 14,458,180 12,739,790 13,076,750 

Local 
Primary Element. 263,522 1,390,000 1,285,820 983,280 944,020 
Total System ... 3,247,762 5,350,000 5,622,620 4,954,360 5,085,400 

Local Operating Deficit per Ride 
Primary Element. $0.07 $0.07 $0.11 $0.03 0.03 
Total System ............ 0.03 0.05 0.05 0.05 0.05 

a The maximum federal operating assistance funding allotment for the Milwaukee area for the year 1979 was $11.6 million in 1979 dollars, 
about equal to the $11.6 million required under the base plan, but substantially less than the $22.9 million required under the maximum 
extent bus-on-freeway plan and substantially less than the $25.8 million required under the maximum extent commuter rail plan. This amount 
is also less than the $15.5 million required under the maximum extent light rail transit plan, less than the $15.7 million required under the 
maximum extent busway system plan, and less than the $14.4 million required under the maximum extent heavy rail rapid transit plan. 
These amounts of public funding for the respective primary transit system plans would provide 50 percent of federal funding of the oper
ating deficits. 

Great uncertainty is involved in any estimation of the possible federal and state shares of operating deficits, as these shares are subject to 
changing legislative action over the plan design period. Even at this time, the Governor has proposed changing the State's operating deficit 
funding share to 25 percent of the total operating cost of urban transit systems. 

Source: SEWRPC. 



Table 171 

COMPARISON OF TOTAL TRANSIT ENERGY REQUIREMENTS UNDER THE BASE 
SYSTEM PLAN AND TRUNCATED AND COMPOSITE PRIMARY TRANSIT SYSTEM PLANS 

OF THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Alternative 

Truncated Composite Composite 

Bus-on- Commuter Light Rail Composite 

Base Freeway Rail Transit 
Energy Element Plan Plan Plan Plan 

Primary Element 

Operating and Maintenance Energy 
to Design Year (million BTU's) 

Vehicle Propulsion Energy .... · . · .. 951,690 3,457,450 2,581,960 5,044,490 
Petroleum Fuel Consumed .... · . · .. 951,690 3,457,450 2,581,960 2,476,250 
Nonpetroleum Fuel Consumed. · . · .. -- -- -- 2,568,240 

Station Operation and Maintenance Energy .. 58,580 182,930 83,000 208,490 
Vehicle Maintenance Energy . . . . . . . . . . · .. 26,320 118,850 103,620 146,000 

Total Operating and Maintenance Energy 1,036,590 3,759,230 2,768,580 5,398,980 

Total System Construction Energy 
to Design Year (million BTU's) 

Guideway Construction ..... -- -- 184,000 1,774,400 
Vehicle Manufacture ....... 169,320 498,800 746,000 950,490 

Total Construction Energy 169,320 498,800 930,000 2,724,890 

Total System 

Operating and Maintenance Energy 
to Design Year (million BTU's) 

Vehicle Propulsion Energy ... · . 18,272,300 21,984,270 21,605,100 22,068,430 
Petroleum Fuel Consumed ... · . 18,272,300 21,984,270 21,605,100 19,500,190 
Nonpetroleum Fuel Consumed -- -- -- 2,568,240 

Station Operation and Maintenance Energy. 64,870 291,030 129,670 341,050 
Vehicle Maintenance Energy .......... 442,450 560,020 411,590 551,670 

Total Operating and Maintenance Energy 18,779,620 22,835,320 22,146,360 23,047,150 

Total System Construction Energy 

to Design Year (million BTU's) 

Guideway Construction ...... .. -- -- 184,000 1,774,400 
Vehicle Manufacture ........ .. 1,498,400 1,914,560 2,230,100 2,166,400 

Total Construction Energy 1,498,400 1,914,560 2,414,100 3,940,730 

Source: SEWRPC. 

Table 172 

COMPARISON OF DESIGN YEAR AUTOMOBILE TRAVEL AND ENERGY CONSUMPTION 
UNDER THE BASE SYSTEM PLAN AND TRUNCATED AND COMPOSITE PRIMARY TRANSIT 
SYSTEM Pl.ANS OF THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Automobile 

Busway 
Plan 

3,837,680 
3,837,680 

--
203,180 
131,980 

4,172,840 

1,451,000 
630,360 

2,081,360 

21,154,980 
21,154,980 

--
336,400 
551,540 

22,042,920 

1,451,000 
1,870,680 

3,321,680 

Vehicle Miles Automobile Energy 

Traveled in Consumption in 

Design Year Design Year 
Alternative (billions) (million BTU's) 

Base Plan. .. 10.00 50,600,000 
Truncated Bus-on-Freeway Plan. 9.67 49,400,000 
Composite Commuter Rail Plan. 9.77 49,700,000 
Composite Light Rail Transit Plan 9.68 49,400,000 
Composite Busway Plan 9.70 49,500,000 

Source: SEWRPC_ 
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o 
00 

Trip 
Purpose 

Home-Based Work 

Home-Based Shopping. 

Home-Based Other . 
Nonhome Based. 

School . . ..... 

Total 

Source: SEWRPC. 

Table 173 

TRANSIT TRIPMAKING BY PURPOSE IN THE MILWAUKEE AREA UNDER THE BASE SYSTEM PLAN AND TRUNCATED AND 
COMPOSITE PRIMARY TRANSIT SYSTEM PLANS OF THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Base Plan Truncated Bus-an-Freeway Plan Composite Commuter Rail Plan Composite Light Rail Transit Plan Composite Busway Plan 

Total 
Transit Trips 

Total 
Transit Trips 

Total 
Transit Trips 

Total 
Transit Trips 

Total 
Person Percent of Person Percent of Person Percent of Person Percent of Person 
Trips Number Total Trips Trips Number Total Trips Trips Number Total Trips Trips Number Total Trips Trips 

1,112,900 102,100 9.2 1,109,600 117,400 10.6 1,111,300 111,400 10.0 1,108,600 117,700 10.6 1,109,300 
512,400 39,000 7.6 511,400 47,500 9.2 511,800 46,800 9.1 511,000 46,400 9.1 511,300 

1,502,200 116,900 7.8 1,496,900 145,000 9.7 1,499,700 139,500 9.3 1,494,800 142,100 9.5 1,496,200 
837,100 17,500 2.1 833,400 17,400 2.1 834,500 17,100 2.0 830,300 17,100 2.0 833,100 
465,300 51,300 11.0 465,300 51,300 11.0 465,300 51,300 11.0 465,300 51,300 11.0 465,300 

4,429,900 326,800 7.4 4,416,600 378,600 8.6 4,422,600 366,100 8.3 4,410,000 374,600 8.5 4,415,200 

Table 174 

PRIMARY AND TOTAL TRANSIT TRIPMAKING BY TIME OF DAY UNDER THE BASE SYSTEM PLAN AND TRUNCATED AND 
COMPOSITE PRIMARY TRANSIT SYSTEM PLANS OF THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Transit Trips 

Percent of 
Number Total Trips 

116,900 10.5 
46,200 9.0 

141,400 9.4 
17,100 2.0 
51,300 11.0 

372,900 8.4 

Base Plan Truncated Bus-an-Freeway Plan Composite Commuter Rail Plan Composite Light Rail Transit Plan Composite Busway Plan 

Primary Element Total System Primary Element Total System Primary Element Total System Primary Element Total System Primary Element Total System 

Time Transit Percent Transit Percent Transit Percent Transit Percent Transit Percent Transit Percent Transit Percent Transit Percent Transit Percent Transit Percent 
Period Trips of Total Trips of Total Trips of Total Trips of Total Trips of Total Trips of Total Trips of Total Trips of Total Trips of Total Trips of Total 

Morning ... 6,800 45.3 70,200 21.5 16,200 21.6 79,100 20.9 8,800 19.1 76,200 20.8 32,500 22.5 78,800 21.0 30,100 22.3 78,400 21.0 
Midday. 800 0.7 112,800 34.5 23,200 30.9 132,600 35.0 14,100 30.4 14,100 30.4 39,200 27.0 130,600 34.9 36,100 26.8 130,000 34.9 
Afternoon .. 8,100 54.0 111,400 34.1 27,700 36.9 127,500 33.7 17,700 38.2 123,400 33.7 59,400 40.9 126,400 33.7 55,300 40.9 125,900 33.8 
Evening. -- -- 32,400 9.9 8,000 10.6 39,400 10.4 5,700 12.3 37,800 10.3 14,000 9.6 38,800 10.4 13,400 10.0 38,600 10.3 

Total 15,700 100.0 326,800 100.0 75,100 100.0 378,600 100.0 46,300 100.0 366,100 100.0 145,100 100.0 374,600 100.0 134,900 100.0 372,900 100.0 

Source: SEWRPC. 



busway plans would also provide the greatest acces
sibility to residents within walking distance of 
primary transit stations and stops-about 551,000 
residents, compared with 374,000 and 190,000 
residents under the bus-on-freeway and commuter 
rail plans, respectively. Employment served within 
walking distance would also be greatest under the 
light rail transit and busway plans, 441,000 jobs, 
compared with 294,000 jobs under the bus-on
freeway plan. The composite commuter rail plan 
would serve only 186,000 jobs within walking 
distance of its stops in the Milwaukee area. How
ever, its feeder/distributor bus through downtown 
would serve an additional 35,000 jobs. All the 
additional residents and jobs within walking dis
tance of primary transit under the light rail transit 
and busway plans would be located within the 
portions of Milwaukee County planned for urban 
development under the regional land use plan. 

The truncated and composite plans vary only 
slightly with respect to the standard relating to the 
average speed provided by primary transit. The 
average vehicle speeds on the primary transit ele
ments of the plans are expected to range from 
a low of 25 mph under the composite busway plan 
to 26 mph under the composite light rail transit 
plan, 28 mph under the truncated bus-on-freeway 
plan, and a high of 29 mph under the composite 
commuter rail plan. The average vehicle speed on 
all elements of the truncated and composite plans
primary, express, and local-would be expected to 
be 17.5 mph for all but the commuter rail plan. 
The commuter rail plan average transit vehicle 
speed would be 16.5 mph. The average speeds of 
passenger travel on the primary transit vehicles 
would range from a high of 34 mph under the 
bus-on-freeway plan, to 30 mph under the com
muter rail plan, 27 mph under the light rail plan, 
and a low of 26 mph under the busway plan. Aver
age speeds of passenger travel on vehicles of all 
service elements of the truncated and composite 
plans would range from 21 mph under the bus-on
freeway plan to 20 mph under the light rail transit 
and busway plans and 18 mph under the commuter 
rail plan. Average speeds of passenger travel are 
higher than vehicle speeds because passengers are 
typically concentrated on the transit facilities and 
services of highest speed. 

Objective 4-Environmental and Resource Disrup
tion: The fourth objective is to minimize the dis
ruption of existing neighborhood and community 
development and to minimize deterioration of the 
natural resource base. This objective is supported 
by key standards relating to community disruption 
and air quality. 

In terms of community disruption, none of the 
four alternative truncated primary transit system 
plans would require the taking of any homes, busi
nesses, or industries. They would, however, require 
the acquisition of right-of-way for guideway, sta
tions, and maintenance and storage facilities. Of 
the four truncated and composite primary transit 
alternatives, both the light rail transit and busway 
system plans would require the acquisition of more 
than 200 acres of land, compared with 70 and 
90 acres under the truncated bus-on-freeway and 
composite commuter rail plans, respectively. 

Tables 168 and 175 set forth the levels of high
way and transit air pollutant emissions anticipated 
under each of the alternative truncated and com
posite primary transit system plans under this a!ter
native future. All four truncated and composite 
plans are expected to have similar levels of total 
transportation system carbon monoxide, hydro
carbon, particulate matter, and nitrogen oxide air 
pollutant emissions. Transportation-related sulfur 
oxide emissions are expected to be about 10 per
cent higher under the light rail transit plan. How
ever, this difference in sulfur oxide emissions 
represents a difference of less than one-tenth of 
1 percent when considered in the context of the 
total air pollutant emissions forecast from all air 
pollutant sources in the Region. 

Objective 6-Safety: The sixth transportation 
objective relates to the reduction of accident expo
sure and the provision of increased travel safety. 
This objective is supported by two key standards, 
one measuring the degree to which travel by transit 
is maximized and the other measuring the degree 
to which travel on exclusive guideway transit is 
maximized. Travel by transit is safer than travel 
by automobile, and travel on exclusive guideway 
transit is the safest travel by transit because of the 
lack of conflicts with pedestrian or vehicle traffic. 

As demonstrated in Table 168, there is little differ
ence among the four truncated plans with respect 
to travel safety. The proportion of total person 
trips using transit is about the same under the four 
truncated and composite plans, and none of the 
alternatives utilizes fully exclusive guideways with 
grade separation of all crossing vehicle and pedes
trian traffic. 

Summary 
The comparative evaluation of the alternative trun
cated or composite primary transit system plans
bus-on-freeway, commuter rail, busway, and light 
rail transit-indicated that, under the moderate 
growth scenario-centralized land use plan alterna-
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Table 175 

COMPARISON OF DESIGN YEAR AIR POLLUTANT EMISSIONS OF THE TRANSIT AND HIGHWAY 
SYSTEM UNDER THE BASE SYSTEM PLAN AND TRUNCATED AND COMPOSITE PRIMARY TRANSIT 

SYSTEM PLANS OF THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Alternative 

Truncated Composite Composite 

Bus-on- Commuter Light Rail Composite 

Base Plan Freeway Plan Rail Plan Transit Plan Busway Plan 

Air Pollutant (tons per year) (tons per year) (tons per year) (tons per year! (tons per year! 

Primary Element 

Carbon Monoxide ....... 72 207 159 142 263 
Hydrocarbons · ........ 7 23 24 16 28 
Nitrogen Oxides ........ 14 53 215 110 60 
Sulfur Oxides .......... 7 32 44 295 35 
Particulate Matter ....... 5 18 20 41 20 

Total Transit System 

Carbon Monoxide ....... 1,213 1,330 1,369 1,130 1,279 
Hydrocarbons · ........ 118 134 144 114 129 
Nitrogen Oxides ........ 165 244 421 278 233 
Su Ifu r Oxides. . . . . . . . . . 84 118 137 371 113 
Particulate Matter ....... 49 68 73 85 65 

Total Transportation System 

Carbon Monoxide ....... 171,193 167,368 168,440 167,055 167,508 
Hydrocarbons · ........ 17,361 
Nitrogen Oxides ........ 30,693 
Sulfur Oxides .......... 2,514 
Particulate Matter ....... 4,086 

Source: SEWRPC. 

tive future, all of the systems may be expected to 
provide a reasonably comparable and high level of 
primary transit service in the Milwaukee area in the 
plan design year. As indicated in Table 176, the 
alternative systems were found to be quite similar 
with respect to total ridership, public subsidy 
required, and operating cost-effectiveness. Each 
system may be expected to attract about the same 
level of total transit ridership in the area, varying 
by no more than 12,500 trips, or by about 3 per
cent, on an average weekday in the plan design 
year. Also, each system may be expected to entail 
a similar annual operating and maintenance cost 
deficit, varying by no more than $4.8 million, or 
13 percent, in the plan design year. And, each plan 
may be expected to recover a similar proportion of 
the operating and maintenance costs from fare box 
revenues, between 54 and 59 percent. 
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16,887 17,025 16,853 16,905 
29,988 30,371 30,000 30,015 

2,502 2,533 2,754 2,499 
4,018 4,046 4,032 4,019 

Several significant differences between the plans, 
however, were also revealed by the comparative 
evaluation. The largest difference was in the capi
tal cost attendant to the plans, which ranged from 
a low of about $215 million for the composite 
commuter rail plan to a high of $436 million for 
the composite light rail transit plan. Other differ
ences noted included the degree of accessibility 
to jobs and resident population, the amount of 
ridership on the primary element, and the degree 
of use of, and dependence on, petroleum-based 
fuel (see Table 176). 

Because this evaluative information does not clearly 
identify the best of the alternative composite plans 
under this alternative future, the key advantages 
and disadvantages of the alternative plans were 



Table 176 

KEY DIFFERENCES BETWEEN THE BASE SYSTEM PLAN AND TRUNCATED AND COMPOSITE PRIMARY 
TRANSIT SYSTEM PLANS UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Evaluative 

Measure 

Objective No.2-Minimize Cost and Energy Use 
Cost 

Total Public Cost to Design Year (capital cost 
and operating and maintenance cost deficit) 

Average Annual Total Public Cost. .. 
Capital Costa and Investment 

Capital Cost to Design Year ... 
Average Annual Capital Cost .. 
Capital Investment to Design Year 
Average Annual Capital Investment. 

Operating and Maintenance Cost Deficit (net costl 
Deficit in Design Year . 

Deficit to Design Year. 

Average Annual Deficit. 
Cost-Effectiveness 

Total Cost to Design Year per Passenger. 
Capital Cost to Design Year per Passenger. 
Operating Deficit to Design Year per Passenger. 

Percent of Operating and Maintenance Cost 
Met by Farebox Revenue in Design Year 

Total Transit System 
Primary Element. 

Energy 
Dependence on Petroleum-Based Fuel. 

Petroleum-Based Fuel Use by Transit to 
Design Year (gallons of diesel fuell ..... 

Objective Nos. 3 and 5-Provide Apprapr;ate 
Service and Quick Travel 

Average Weekday Transit Trips 
Total Transit System. 
Primary Element. 

Service Coverage 
Population Served Within a One-Half-Mile 

Walking Distance of Primary Transit Service, 

Population Served Within a Three-Mile 
Driving Distance of Primary Transit Service. 

Jobs Served Within a One-Half-Mile Walking 
Distance of Primary Transit Service. 

Average Speed of Transit Veh icle (mph I 
Primary Element . ... . 

Total System .. . ... . 
Average Speed of Passenger 

Travel on Vehicle (mphl 
Primary Element 
Total System ..... . 

Objective No.4-Minimize Environmental Impacts 
Community Disruption 

Land Required (acres I ....... . 

Base 
Plan 

$579,742,000 
27,606,600 

148,840,000 
7,087,600 

233,328,700 
11,110,900 

23,198,300 
430,900,000 

20,519,000 

0.39 
0.10 
0.29 

62 
56 

All trips 
dependent 

134,355,000 

326,800 
15,000 

257,100 

1,012,400 

237,000 

19 
14 

25 
15 

12 

Truncated 
Bus-on

Freeway Plan 

$774,474,000 
36,879,700 

222,980,000 
10,618,100 

341,200,000 
16,333,700 

38,272,600 
551,494,000 

26,261,600 

0.47 
0.14 
0.34 

56 
60 

All trips 
dependent 

161 ,649,000 

378,600 
75,100 

373,500 

1,620,700 

293,600 

29 
18 

34 
21 

70 

Alternative 

Composite 

Commuter 
Rail Plan 

$781,156,400 
37,197,900 

214,551,000 
10,216,700 

374,573,200 
17,836,800 

40,161,600 
566,605,400 

26,981,200 

0.50 
0.14 
0.36 

54 
52 

All trips 
dependent 

158,861,000 

366,100 
46,300 

190,500 

1,428,200 

221,300 

29 
16 

30 
18 

90 

Composite 

Light Rail 
Transit Plan 

$964,264,000 
45,917,000 

435,845,000 
20,754,500 

833,951,200 
39,711,900 

35,388,300 
528,419,000 

25,162,800 

0.62 
0.28 
0.34 

59 
76 

27 percent of 
transit trips 
not dependent 

143,383,000 

374,600 
145,100 

550,900 

1,685,600 

441,200 

26 
18 

27 
20 

210 

Composite 
Busway 

Plan 

$883,375,000 
42,066,200 

347,468,000 
16,546,100 

626,992,700 
29,856,800 

36,324,300 
535,907,000 

25,519,400 

0.57 
0.22 
0.35 

59 
76 

All trips 
dependent 

155,551 ,000 

372,900 
134,900 

550,900 

1,685,600 

441,200 

25 
18 

26 
20 

200 

a The capital cost of a composite plan is equal to the plan's required capital investment, or total capital outlays necessary over the plan design period, less the value of that investment 
beyond the plan design period. 

Source: SEWRPC. 
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Table 177 

KEY ADVANTAGES AND DISADVANTAGES OF THE COMPOSITE COMMUTER RAIL 
SYSTEM PLAN IN COMPARISON TO THE TRUNCATED BUS-ON-FREEWAY SYSTEM PLAN 

LINDER THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Factor Advantage Disadvantage 

Cost $8.4 million, or 4 percent less capital cost- $6.7 million, or 1 percent, more total cost 
that is, the capital investment less the over plan design period 
value of the remaining life of the $33.4 million, or 10 percent, more capital 
facilities at the end of the 20·year plan investment required over design period 
design period 

Accessibility .. 

Travel Speed .. 

Transit .. 
Ridership 

Disruption ., 

Source: SEWRPC. 

comparatively analyzed. This analysis was done by 
arranging the alternative plans in order of increas
ing total cost over the plan design period, and per
forming successive comparisons of pairs of plans 
beginning with a comparison of the plan of lowest 
total cost-the truncated bus-on-freeway plan-and 
the next least costly plan-the composite com
muter rail plan. The plan of this pair which was 
determined to be better on a systemwide basis was 
then compared to the next most costly plan-the 
composite busway plan. The best plan of this pair 
was then compared to the most costly plan-the 
composite light rail transit plan, and the best 
system plan so identified. This successive compari
son of alternative plans is not unlike incremental 
economic plan evaluation techniques, which have 
long been used to establish whether the marginal 
benefits of alternative plans exceed their additional 
costs over the costs of other alternative plans. 
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$1.9 million, or 5 percent, more operating 
subsidy required in design year 

183,000, or 49 percent, less resident 
population within walking diatance 

72,300, or 25 percent, fewer jobs within 
walking distance 

192,500, or 12 percent, less resident 
population within driving distance 

2 miles per hour, or 12 percent, slower for 
passenger travel on the vehicle portion 
of the trip, resulting in an additional 
2 minutes, or 14 percent, additional 
travel time per trip 

28,800, or 38 percent, fewer primary transit 
trips on an average weekday in design year 

12,500, or 3 percent, fewer total transit trips 
on an average weekday in design year 

20 acres, or 29 percent, more land required 
for system development 

Comparison of the Composite Commuter Rail and 
Truncated Bus-on-Freeway Plans: Of the four trun
cated and composite alternative primary transit 
system plans, the least costly was the bus-on
freeway truncated plan. The commuter rail compo
site plan would entail only a slightly greater total 
cost-about $6.7 million, or less than 1 percent 
more than the total cost of the bus-on-freeway 
plan over the plan design period, as indicated in 
Table 177. However, the commuter rail plan would 
have very limited advantages over the bus-on
freeway plan. The only substantial advantage of 
the commuter rail plan over the bus-on-freeway 
plan is that its capital cost-that is, the capital 
investment less the value of the remaining life of 
the facilities at the end of the 20-year plan design 
period-over the plan design period is $8.4 million, 
about 4 percent less than that of the bus-on
freeway plan. 



On the other hand, the commuter rail plan would 
have a number of disadvantages in comparison to 
the bus-on-freeway plan. The capital investment 
required to implement the commuter rail plan 
over the plan design period would be $33.4 mil
lion, or 10 percent more than required for the 
bus-on-freeway plan. Also, the commuter rail plan 
would be less efficient, requiring $1.9 million, or 
about 5 percent, more subsidy in the plan design 
year for operation and maintenance. This greater 
subsidy requirement is sufficient to offset the small 
capital cost advantage of the commuter rail plan 
over the bus-on-freeway plan. Perhaps the most 
significant disadvantage of the commuter rail plan, 
however, is that it may be expected to carry fewer 
transit trips than the bus-on-freeway plan, both on 
its primary element and on the total system. The 
primary transit element of the commuter rail plan, 
consisting of a combination of commuter rail and 
bus-on-freeway primary transit facilities and ser
vices, may be expected to carry 28,800, or 38 per
cent, fewer primary transit trips on an average 
weekday in the design year than the primary 
transit element of the truncated bus-on-freeway 
plan. However, about 16,300, or nearly 57 percent, 
of these 28,800 trips may be expected to use the 
local and express transit element of the commuter 
rail plan rather than private automobiles. These 
trips would, however, receive a lower level of 
transit service than under the bus-on-freeway plan, 
averaging about 19 mph slower over the on
vehicle portion of the trips, and requiring an 
average of 12 more minutes per transit trip. The 
remaining 12,500 weekday transit trips not carried 
on the primary element of the commuter rail plan 
may be expected to use private automobiles for 
tripmaking, and represent that many fewer transit 
trips than under the bus-on-freeway plan. 

Another disadvantage of the commuter rail plan is 
that its primary element would be less accessible 
to the popUlation of the Milwaukee area, and the 
Region. Under this plan a total of 183,000, or 
49 percent, fewer residents may be expected to 
reside within walking distance of a primary transit 
facility than under the bus-on-freeway plan, and 
192,500, or 12 percent, fewer residents may be 
expected to reside within driving distance. A total 
of 72,300, or 25 percent, fewer jobs may be 
expected to be located within walking distance of 
a primary transit facility under the commuter rail 
plan. The commuter rail plan would also require 
20 more acres of land for system development. 

The disadvantages of the commuter rail plan out
weigh its advantages under this alternative future. 
The commuter rail plan would have a slightly 

higher total cost than the bus-on-freeway plan; yet, 
at the end of the plan design period, it would be 
less efficient with respect to meeting its operating 
and maintenance costs from farebox revenues. The 
commuter rail plan would also carry SUbstantially 
less primary transit ridership and slightly less total 
ridership than the bus-on-freeway plan. In addi
tion, the primary element of the commuter rail 
plan would provide substantially less accessibility 
to jobs and residents in the Milwaukee area than 
the bus-on-freeway plan. Accordingly, it was con
cluded that the bus-on-freeway plan was, as a sys
tem, a superior alternative to the commuter rail 
plan. Accordingly, the bus-on-freeway plan was 
compared to the next most costly of the four alter
native composite plans, the busway composite plan. 

Comparison of the Composite Busway and Trun
cated Bus-on-Freeway Plans: The composite 
busway plan would entail $108.9 mill~on, or 
14 percent, more total cost over the plan design 
period than the truncated bus-on-freeway plan. 
However, it would have a number of advantages 
over the bus-on-freeway plan. The most significant 
of these advantages, as listed in Table 178, would 
be the greater accessibility provided to jobs and 
residents in the Milwaukee area and the greater 
number of transit trips made on the primary ele
ment of the transit system. About 177,400 more 
people and 147,600 more jobs-both nearly 50 per
cent increases, and all within Milwaukee County
may be expected to be within walking distance 
of primary transit facilities under the composite 
busway plan than under the truncated bus-on
freeway plan. Nearly 59,800, or 80 percent, more 
transit trips may be expected to be made on the 
primary element of the busway plan. All these 
additional trips made on the primary element of 
the composite busway plan may be expected to be 
made under the bus-on-freeway plan as well, but 
on the local and express elements of that plan. 
These transit trips would, therefore, receive a lower 
level of service, averaging about two mph slower 
over the on-vehicle portion of the trips and requir
ing an average of four more minutes p'er transit 
trip. However, because the bus-on-freeway plan 
would provide a much faster primary element 
than the busway plan, overall transit travel would 
be about one mph faster on the vehicle portion 
of the trip under the bus-on-freeway plan, saving 
about one minute per transit trip. 

One other advantage of the composite busway 
plan is that, at the end of the plan design period, 
it would be more efficient than the bus-on-freeway 
truncated plan with respect to the proportion 
of operating and maintenance costs recovered 
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Table 178 

KEY ADVANTAGES AND DISADVANTAGES OF THE COMPOSITE BUSWAY 
SYSTEM PLAN IN COMPARISON TO THE TRUNCATED BUS-ON-FREEWAY SYSTEM PLAN 

UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Factor Advantage Disadvantage 

Cost $1.9 million, or 5 percent, less operating $108.9 million, or 14 percent, more total 
subsidy required in design year cost over plan design period 

Total transit system revenues recover $124.7 million, or 55 percent, more capital 
3 percent more operating costs, and cost-that is, the capital investment less 
primary element revenues recover the value of the remaining I ife of the 
16 percent more operating costs, in facil ities at the end of the 20-year plan 
design year design period 

$285.8 million, or 84 percent, more capital 
investment required over design period 

$0.10, or 21 percent, more total cost per 
passenger over design period 

Accessibility 177,400, or 47 percent, more resident --
population within walking distance 

147,600, or 50 percent, more jobs within 
walking distance 

Transit 59,800, or 80 percent, more primary transit 5,700, or 2 percent, fewer total transit trips 
Ridership trips on an average weekday in design year on an average weekday in design year 

Disruption .. 

Source: SEWRPC. 

from fare box revenues. The busway plan may be 
expected to require $1.9 million, or 5 percent, less 
subsidy in the plan design year than the bus
on-freeway plan, and the busway plan may be 
expected to recover about 3 percent more of its 
operating costs from farebox revenues than the 
bus-on-freeway plan. In addition, the busway plan's 
primary element may be expected to recover nearly 
16 percent more of its operating costs from fare
box revenues in the plan design year. 

These operating cost and maintenance cost effici
encies, however, are offset by the principal dis
advantage of the busway plan, its additional capital 
costs. The busway plan would entail $125 million, 
or 55 percent, more capital costs over the plan 
design period than the bus-on-freeway plan, and 
would require $286 million, or 84 percent, more 
capital investment over the plan design period. 
Thus, the total cost of the busway plan would be 
$108.9 million, or 14 percent, more than that of 
the bus-on-freeway plan. Also, the total cost per 
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140 acres, or 186 percent, more land required 
for system development 

passenger of the busway plan over the plan design 
period would be $0.10, or 21 percent, more than 
that of the bus-on-freeway plan. In addition, the 
bus-on-freeway plan may be expected to attract 
5,700, or 2 percent, more transit trips from auto
mobiles than the busway plan on an average week
day in the plan design period. Nearly all of this 
additional transit trip making would consist of trips 
to and from the Milwaukee central business district. 
Increased use of transit to the central business dis
trict may be expected under the bus-on-freeway 
plan because its service to the central business 
district would be faster, operating directly from 
outlying areas with no or few intermediate stops. 

The disadvantages of the busway plan outweigh its 
advantages over the bus-on-freeway plan. Although 
the busway plan would require less operating sub
sidy than the bus-on-freeway plan, its capital cost 
would offset this advantage. Moreover, the bus-on
freeway plan may be expected to divert slightly 
more automobile travel to the use of public transit. 



Table 179 

KEY ADVANTAGES AND DISADVANTAGES OF THE COMPOSITE LIGHT RAIL TRANSIT 
SYSTEM PLAN IN COMPARISON TO THE TRUNCATED BUS-ON-FREEWAY SYSTEM PLAN 

UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Factor Advantage Disadvantage 

Cost $2.9 million, or 7.5 percent,less operating $184.8 million, or 25 percent, more total 
subsidy required in design year cost over design period 

Total transit system revenues recover $212.9 million, or 95 percent, more capital 
3 percent more of operating costs, and cost over design period 
primary element revenues recover $492.8 million, or 144 percent, more capital 
16 percent more of operating costs investment over design period 
in design year $0.15, or 32 percent, more total cost per 

passenger over design period 

Accessibility 177 ,400, or 47 percent, more resident --
population within walking distance 

147,600, or 50 percent, more jobs within 
walking distance 

Transit 70,000, or 80 percent, more primary transit 4,000, or 1 percent, fewer total transit trips 
Ridership trips on an average weekday in design year on an average weekday in plan design year 

Energy 11 percent savings in petroleum-based fuel --
used for transit system propulsion over 
plan design period (less than 1 percent 
savings in area automobile petroleum-
based fuel use over plan design period) 

102,400, or 27 percent, of transit trips made 
partially or totally on transit vehicles 
not dependent on petroleum-based fuels 

Disruption --

Source: SEWRPC. 

Accordingly, it was concluded that the truncated 
bus-on-freeway plan was, as a system, a superior 
alternative to the composite busway plan. There
fore, the last of the composite plans, the composite 
light rail transit plan, was compared to the bus-on
freeway plan. 

Comparison of the Composite Light Rail Transit 
and Truncated Bus-on-Freeway Plans: The total 
cost of the composite light rail transit plan would 
be $190 million, or 25 percent, more than the total 
cost of the bus-on-freeway plan. The light rail 
transit plan would, however, have a number of 
important advantages over the bus-on-freeway 
plan, as indicated in Table 179. The primary transit 
facilities under the light rail transit plan would be 
accessible within walking distance to nearly 50 per
cent of the resident population and of the jobs in 
the Milwaukee area. Partially for this reason, nearly 
70,000 more transit trips may be expected to be 

140 acres, or 200 percent, more land requ ired 
for system development 

made on the primary element of the light rail 
transit plan on an average weekday in the design 
year than on the primary element of the bus-on
freeway plan. However, under the bus-on-freeway 
plan these additional trips would not be diverted to 
the private automobile, but rather would be made 
on the local or express elements of the plan. These 
trips would average about six mph slower over the 
on-vehicle portion of the trip, and would require 
an average of seven additional minutes per trip. 
However, because the bus-on-freeway plan would 
provide a much faster primary element than the 
light rail transit plan, on-vehicle transit travel 
would be about one mph faster under this plan, 
saving about one minute per transit trip. 

The composite light rail transit plan would have 
some important advantages with respect to energy 
use as it would be based on an electrically pro
pelled primary transit system. It would, there-
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fore, use 11 percent less petroleum-based fuels 
for transit system propulsion over the plan design 
period than the bus-on-freeway plan. Such savings, 
however, would represent less than 1 percent of 
the total petroleum-based fuel which may be 
expected to be used in the Milwaukee area over the 
plan design period by automobile travel. Perhaps 
more importantly, the use of electricity for propul
sion of the light rail system would enable nearly 
102,400 transit trips on an average weekday, or 
27 percent of all transit tripmaking, to be made 
on a transit system which is not dependent on 
petroleum-based fuels. 

The composite light rail transit plan would also 
be expected to be more cost-effective at the end 
of the plan design period with respect to operating 
and maintenance costs. The light rail transit plan 
may be expected to require $2.9 million, or 7.5 per
cent, less operating subsidy in the plan design year 
than the bus-on-freeway plan. Total transit system 
revenues may be expected to recover 3 percent 
more of the operating and maintenance costs under 
the light rail transit plan than under the bus-on
freeway plan, and farebox revenues may be 
expected to recover 16 percent more of the oper
ating and maintenance costs in the design year 
under the primary element of the light rail transit 
plan than under the primary element of the bus-on
freeway plan. 

These annual operating cost savings would be 
offset by the substantially greater capital cost of 
the light rail transit plan. This high capital cost is 
the principal disadvantage of the light rail transit 
plan, making it the most costly of the alternative 
plans to implement. The capital cost of the light 
rail plan would be about $213 million, or 95 per
cent, more than that of the bus-on-freeway plan. 
The capital investment required to implement the 
plan over the plan design period would be about 
$493 million, or 144 percent, more than would 
be required for the bus-on-freeway plan. Conse
quently, the light rail transit plan would require 
about $0.15, or 32 percent, more capital invest
ment per passenger carried than the bus-on-freeway 
plan. Other disadvantages of the light rail transit 
plan are that it would require more land for system 
development and that it would attract about 
4,000, or 1 percent, fewer transit trips on an aver
age weekday in the design year than the bus-on
freeway plan. About 140 acres, or 200 percent, 
more land would be needed for the right-of-way 
for the light rail transit guideway and f~r the addi
tional stops and stations of the light rail transit 
plan. Marginally fewer transit trips may be expected 
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to be attracted to the light rail transit plan because 
some parts of the primary element of the bus-on
freeway plan are expected to provide faster trips to 
the downtown area, operating on a very limited or 
nonstop mode, unlike the scheduled stop light rail 
transit system plans. Nearly all of the additional 
transit trips which could be expected to be made 
under the bus-on-freeway plan would be made to 
the Milwaukee central business district, the focal 
point of primary transit service under that plan. 

Thus, it was concluded that the tangible advantages 
of a light rail transit plan over a comparable bus
on-freeway plan in the Milwaukee area under the 
moderate growth scenario-centralized land use plan 
alternative future would be small compared to the 
additional costs entailed. The anticipated operating 
and maintenance cost efficiencies of the light rail 
transit plan are offset over the plan design period 
by the additional capital costs. In addition, a light 
rail transit system, despite its greater cost, cannot 
be expected to divert substantially more trips 
from automobiles to public transit than a bus-on
freeway system and, therefore, cannot be expected 
to provide any substantial incremental benefits 
with respect to motor fuel consumption or air 
pollutant emissions. The service provided by the 
light rail transit plan is not expected to attract 
more transit trips than comparable bus-on-freeway 
service, even though it would make primary transit 
accessible to 50 percent more residents and jobs in 
the Milwaukee area, and would have about 40 per
cent faster average vehicle speeds than comparable 
local or express transit services under the bus-on
freeway plan. This is because the primary element 
of the bus-on-freeway plan would be expected to 
operate at speeds nearly 40 percent faster than 
the comparable light rail transit primary element 
because of the limited stop or nonstop operation 
involved. This higher level of primary transit ser
vice under the bus-on-freeway plan means that, 
even though more transit users may be expected 
to use primary transit service under the light rail 
transit plan, the overall speed of transit trips under 
the plans would not differ significantly. 

There are other possible benefits to a light rail 
transit system plan which require consideration. 
But it must be recognized that most of these bene
fits are, to a great extent, intangible, and have 
a degree of uncertainty as to whether they can or 
would be attained. These benefits include environ
mental impacts, land use development impacts, 
operation in an energy contingency, reliability of 
operation, safety of operation, and rider preference. 



Environmental Impacts: There are some limited 
localized environmental advantages to a light rail 
transit plan. Electrically propelled light rail vehicles 
produce no air pollutant emissions in the corridors 
in which they operate, although the central coal
fired power plants from which they would pri
marily draw their power in the Milwaukee area 
would emit air pollutants. Diesel motor buses, on 
the other hand, emit approximately one-half the 
carbon monoxide and hydrocarbons and about six 
times the nitrogen oxides that automobiles do. 
There would be no areawide differences in the 
total pollutant emissions expected under the light 
rail transit and motor bus plans because Milwaukee 
area automobile traffic and pollutant emissions will 
be about the same under each plan and may be 
expected to dominate any pollutant emissions. 
Moreover, light rail transit may be expected to 
have significant air quality benefits only in areas 
of concentrated transit traffic, particularly the 
Milwaukee central business district, where the 
level of such traffic may approach that of auto
mobile traffic. Specifically, under the light rail 
transit plan, up to 200 fewer diesel motor buses 
can be expected to operate over the transit mall 
in the downtown area during peak travel hours. 

Noise reduction is another advantage of light rail 
transit, but again, this benefit will be apparent 
only in those parts of the Milwaukee central busi
ness district where transit vehicle volumes will 
approach automobile volumes. Several components 
of light rail transit serve to make light rail vehicles 
quieter than automobiles or diesel motor buses. 
These components include electric propulsion, 
welded rail, constant tension overhead catenary, 
and resilient wheels. A typical diesel motor bus has 
a greater noise level than an automobile, ranging 
between 72 dbA and 82 dbA at 25 feet when cruis
ing, and 82 dbA and 96 dbA at 25 feet when accel
erating in traffic. The noise level of an automobile 
will typically range from 62 dbA to 90 dbA at 
25 feet, depending upon whether the vehicle is 
cruising or accelerating. Average noise levels for 
light rail vehicles are 62 dbA to 76 dbA between 
o and 20 mph and 76 dbA to 82 dbA between 
20 and 50 mph. Again, light rail transit may have 
a significant impact on noise levels only along the 
proposed Wisconsin Avenue transit mall, which 
would be used exclusively by transit traffic. Under 
the light rail transit plan, up to 200 fewer diesel 
motor buses would be utilizing the transit mall 
during the peak hour, being replaced by 33 two-car 
trains of light rail vehicles. 

Land Development and Redevelopment: Another 
important intangible benefit of a light rail transit 
plan is its possible impact on urban land develop
ment and redevelopment. Light rail transit, or any 
transit mode requiring new fixed guideways, has 
a purported potential to stimulate land develop
ment and redevelopment because it represents 
a long-term commitment to high-quality public 
transit service in a corridor, and because it may be 
expected to provide, through its exclusive guide
way, significantly improved travel accessibility to 
areas surrounding its stations. Because light rail 
transit would require a greater capital investment, 
and its guideway could not be as easily converted 
to other uses, light rail transit has been purported 
as having greater land development impacts than 
busways. Light rail transit has also been purported 
to have greater potential for land development 
than busways because it would operate at higher 
speeds and provide greater accessibility. Because 
little additional automobile traffic congestion is 
expected under this alternative future, the acces
sibility provided by the bus-on-metered freeway 
system plan may be expected to be quite similar 
to that provided by the light rail transit plan. The 
supposition that light rail transit will provide a land 
development inducement because it represents 
a permanent public commitment to the provision 
of a high level of transit service in a corridor can 
be weighed against recent studies of the influence 
of fixed guideway facilities on land development 
in United States cities. These studies indicate that 
for rail transit to influence the distribution of new 
development and redevelopment, an entire set of 
conditions must be satisfied .18 These conditions 
include the presence of economic forces which sup
port substantial land use development and redevel
opment; the existence of a strong demand for such 
development in the urban area; the attractiveness 
of sites surrounding rail transit stations in terms 
of ease of access, utility, and other urban services, 
physical features, and social characteristics; the 
existence of a public land use policy which encour
ages such development through coordinated tax 
policies, infrastructure supply, and land use con
trols, as well as local neighborhood approval; the 

18 See U. S. Department of Transportation, Land 
Use Impacts of Rapid Transit: Implication8O{ 
Recent Experience, Final Report, August 1977. 
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presence of land near the stations which is available 
or which can be readily assembled for develop
ment; and the provision of a new transportation 
advantage through improvements in transit travel 
accessibility. Because the satisfaction of all these 
conditions in the Milwaukee area is unlikely, and 
because the degree of transportation advantage 
to be provided by a light rail transit system is 
very similar to that provided by a bus-on-metered
freeway system, the ability of the light rail transit 
plan to induce development in the Milwaukee area 
must be concluded to be uncertain. 

The implementation of a light rail transit plan 
would, nevertheless, have a greater short-term eco
nomic impact on the Region than implementation 
of any of the other alternative plans considered. 
A light rail transit system would require the con
struction of fixed facilities, including railway track
age, power transmission and distribution facilities, 
stations, and storage and maintenance facilities, 
resulting in a significant increase of activity, albeit 
temporary, in the local economy. The additional 
income from construction wages would result in 
additional expenditures for retail goods, and in the 
purchase of construction materials and services 
which would create additional business for sup
pliers, material handlers, and contractors. 

Energy: The light rail transit plan would have a sig
nificant advantage with respect to energy use only 
under a severe petroleum shortage, as all the transit 
alternatives under this future would use about the 
same amount of energy, and even about the same 
amount of petroleum-based fuels. This is because 
average weekday energy use by automobiles would 
dominate energy use by transit, and the levels of 
automobile travel may be expected to be about the 
same under all the alternative transit plans. Light 
rail transit has an advantage under a severe petro
leum shortage because the electrical energy it uses 
would probably not be affected, and the system 
would therefore have the potential for expanded 
service. The expansion of such service, however, 
may be difficult in an emergency situation as 
vehicles for any additional service may be difficult 
to obtain quickly. Furthermore, it must be recog
nized that during a severe petroleum shortage, 
motor fuels may be expected to be rationed 
between all motor vehicles, with priority being 
given to public transit vehicles. Since public transit 
would use less than one-third the petroleum 
expected to be used by automobiles under the bus
on-metered freeway plan, it is only reasonable to 
expect that sufficient fuel for transit will be made 
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available under any petroleum fuel shortfall. There
fore, a light rail transit system may have little 
advantage over a motor bus system in the event of 
an emergency petroleum shortage. 

Reliability: Public transit service which is provided 
over fixed guideways is considered to be more 
reliable than such service provided over public 
roadways shared with other traffic. Light rail 
transit or busway systems, to the extent that these 
modes utilize exclusive rights-of-way, should not 
be affected to any significant degree by traffic con
gestion, traffic accidents, or street and utility 
repairs which are common on public arterial street 
rights-of-way. Also, operational problems caused 
by inclement weather-especially snow and ice
may be expected to be less severe than such prob
lems on systems operating over public streets. 
Light rail transit fixed guideways which are located 
within public street rights-of-way, however-either 
in median areas, in reserved lanes, or in mixed 
traffic-may be expected to be affected by all of 
these problems to the extent that the guideway 
is not separated from the adjacent motor vehicle 
traffic and from cross traffic at intersections. In 
addition, all rail transit modes suffer from the 
potential for an entire guideway segment to lose 
service should a single vehicle or train break down 
or become involved in an accident since, unlike 
rubber-tired motor vehicles, light rail vehicles 
cannot be steered around obstructions. Service 
disruptions can also occur from a power outage, 
a breakdown in the overhead power distribution 
system, and such emergencies as fires which may 
require hose lines to be placed across trackage. 

Safety: Safety may be expected to be greater under 
the light rail transit plan than under the motor bus
on-freeway plan because of the extensive use of 
dedicated street right-of-way, in addition to signals 
at crossings which provide preferential treatment 
for the light rail vehicles. In addition, if high-level 
boarding platforms are used, boarding and deboard
ing accidents, which are among the most common 
types of accidents in current day transit opera
tions, would be significantly reduced. 

Rider Preference: Proponents of light rail transit 
systems argue that transit passengers prefer rail 
transit services over motor bus transit services and 
will therefore make greater use of the rail services. 
This argument is based on the contention that 
there is something about the light rail transit mode 
which makes it intrinsically more attractive than 
other primary transit modes even if the levels of 



service provided are the same. This attraction is 
usually described in terms of ride quality or com
fort, and image. It is probably true that there is 
a certain fascination with light rail transit tech
nology as there is with other rail-related modes for 
moving people. This interest appears to stem 
either from interest in railways as a leisure-time 
activity, or from an historical perspective inasmuch 
as light rail transit technology is often equated 
with street railway technology reminiscent of the 
"good old days." In this respect, it should be noted 
that the historic conversion of street railway lines 
to electric trolley bus and motor bus lines in Mil
waukee was received with expressions of great 
public joy and increased levels of ridership on the 
converted lines. There is also a feeling on the part 
of some light rail transit proponents that, by pro
viding the Milwaukee area with a fixed guideway 
primary transit facility, the implementation of 
a light rail transit system will assist in promoting 
Milwaukee as the center of an important and pro
gressive major metropolitan area. 

However, because the degree to which these intan
gible benefits can actually be attained must be 
regarded as uncertain, and because the develop
ment of a light rail transit system would require 
two-and-one-half times as much capital cost over 
the design period while attracting about the same 
total transit ridership as the bus-on-freeway plan, 
it was concluded that the bus-on-freeway plan was 
the superior plan of the alternatives considered 
under the moderate growth scenario-centralized 
land use plan alternative future. 

It may be nevertheless possible that, within certain 
corridors, elements of the light rail transit, busway, 
or commuter rail plans may be superior to com
parable elements of the bus-on-freeway plan. In the 
following sections of this chapter, therefore, the 
commuter rail, busway, and light rail transit plans 
will be examined by route and corridor to deter
mine their best elements, and to establish whether 
these best elements are superior to the comparable 
elements of the bus-on-freeway plan and, there
fore, whether they should be included in the best 
system plan for this alternative future. 

Evaluation of Individual Commuter Rail Plan Cor
ridors: Under the commuter rail composite plan, 
CO'ili'muter rail facilities and services would be 
provided in three corridors radiating from down
town Milwaukee: one to the north to Grafton, one 
to the west to Oconomowoc, and one to the south 
to Kenosha. The primary transit service which 

would be provided by the proposed commuter 
rail facilities in these three corridors was com
pared with such service under the bus-on-freeway 
truncated plan, the bus-on-freeway plan having 
been identified as the best system plan under 
the moderate growth scenario-centralized land 
use plan alternative future. This comparison was 
intended to determine whether, in any of the three 
commuter rail corridors, commuter rail facilities 
and services could be recommended over bus-on
freeway facilities and services, the bus-on-freeway 
plan providing essentially the same type of long
distance transit service focused on the central 
business district as the commuter rail plan. 

Northern Corridor to Port Washington: As shown 
on Map 81, bus-on-freeway service in the corridor 
radiating to the north from the Milwaukee cen
tral business district to Port Washington would 
be provided over the North-South Freeway (IH 43) 
to the communities of Port Washington, Grafton, 
Cedarburg, Mequon, Thiensville, Brown Deer, and 
Shorewood. Five bus-on-freeway routes totaling 
198 route miles would provide this service from 
a total of 11 stations located outside the Milwaukee 
central business district, 9 of which would have 
park-ride lots. Headways on the bus-on-freeway 
service would range from 9 to 15 minutes in the 
peak travel periods, and from 38 to 55 minutes 
in the off-peak travel periods to meet the fore
cast demand. 

With a shuttle bus service operating between Port 
Washington and the end of the commuter rail line 
at Grafton, commuter rail service would serve the 
same communities in this corridor along a single 
alignment 23 miles in length. A total of 10 sta
tions would be provided along the route, six of 
which would have park-ride lots. Trains would 
consist of a locomotive and two coaches in the 
peak travel periods and the midday off-peak 
period, and one coach in the evening off-peak 
period. Commuter trains would operate at the 
maximum headways prescribed in the adopted 
standards-30 minutes in the peak travel periods in 
the peak direction and 60 minutes otherwise. 

The bus-on-freeway service in this corridor may 
be expected to carry about three times as many 
passengers in the design year as the commuter 
rail service, as indicated in Table 180. Nearly 
16,000 passengers may be expected to use the 
bus-on-freeway primary transit service on an aver
age weekday in the design year, compared with 
5,700 passengers for the commuter rail service. 
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In an effort to identify elements of the composite commuter 
rail system plan that may be superior to comparable elements of 
the truncated bus-on-freeway system plan, commuter rail and 
bus-an-f reeway routes in the corridor between the Milwaukee 
central business district and the City of Port Washington were 
examined separately from the remainder of each of the primary 
transit syste ms. The proposed bus-an-freeway service, as shown 
above, would be comprised of five routes over which 198 round
trip route miles of service would be provided to a total of 11 sta· 
tions located outside downtown Milwaukee, nine of which would 
have park ·ride lots. The comparable commuter rail service, also 
shown above, would be provided over a single alignment 23 miles 
in length, over which 46 round·trip route miles of service would 
be provided to 10 stations, six of which would have park·ride lots. 
In addition, a feeder bus service would operate between the end 
of the commuter rail route in the City of Grafton and the City of 
Port Wash ington . 

Source: SEWRPC. 
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Under both the bus-on-freeway and commuter rail 
services in this corridor, a large proportion of t hese 
trips would either terminate or begin in the Mil
waukee central business district. Under the bus-on
freeway service, 65 percent, or 10,400 trips, would 
have one trip end in the Milwaukee central business 
district, compared with 47 percent, or 2,700 t rips, 
under the commuter rail service. 

The net cost of operating and maintaining com
muter rail service in this corridor in the design 
year-that is, the required subsidy or the total 
operating and maintenance costs less farebox 
revenues-may be expected to be $97,200, or 
about 7 percent less than the same cost for bus
on-freeway service. However, the net operating and 
maintenance cost per passenger on the bus-on
freeway service would be less than one-half that 
required for the commuter rail service. The bus
on-freeway service would require, on the average, 
a subsidy of $0.33 per passenger, compared with 
$0.88 per passenger for the commuter rail service. 
Another indication of the superior cost-effective
ness of the bus-on-freeway service is that it may 
be expected to recover 18 percent more of its 
design year operating and maintenance costs from 
farebox revenues than the commuter rail service, 
66 percent compared with 48 percent. 

The capital investment required to provide primary 
transit service in this corridor, including the cost of 
all construction, r ight-of-way acquisition, and the 
acquisition and replacement of vehicles over the 
plan design period, would be o nly slightly h igher 
fo r commuter rail service than for bus-on-freeway 
service, as shown in Table 180. However, the 
capital cost- that is, the capital investment less the 
value of the remaining life of the fac ilities and 
vehicles at the end of the 20-year plan design 
period-of the commuter rail service is expected to 
be slightly less than that of the bus-on-freeway 
service in this corridor. The total capital cost per 
board ing passenger in the design year of the 
bus-on-freeway service would, however, be less 
than one-half that of the commuter rail service. 

Accordingly, it was concluded that bus-on-freeway 
service in this corridor would be superior to com
muter rail service, attracting substantially greater 
ridership and being more cost-effective. These 
advantages would outweigh the somewhat higher 
capital cost and lower public subsidy of bus
on-freeway service in comparison to commuter 
rail service. 

It should be noted that some additional rider
ship on local and express transit service may be 
expected in this corridor under the commuter rail 



Table 180 

SUMMARY OF EVALUATIVE MEASURES FOR CORRIDOR COMPARISON OF 
BUS-ON-FREEWAY AND COMMUTER RAIL ALTERNATIVES TO THE MILWAUKEE AREA 

UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Port Washington Oconomowoc Racine-Kenosha 
Corridor Corridor Corridor 

Bus-on- Commuter Bus-on- Commuter Bus-on- Commuter 
Evaluative Measure Freeway Rail Freeway Rail Freeway Rail 

Ridership 
Average Weekday Passengers. · . · . 16,000 5,700 10,500 4,400 21,700 13,200 
Design Year Boarding Passengers · . 4,088,000 1,457,000 2,689,000 1,117,000 5,532,000 3,376,000 

Cap ital Cost and Investment 
Total Capital Cost to Design Year. $13,637,400 $11,257,700b $ 9,362,100 $ 8,402,600b $17,070,200 $16,OOO,OOOb 
Total Capital Investment 

to Design Year. ........... 24,657,200 28,348,OOOb 17,019,000 21,878,OOOb 30,270,600 40,900,OOOb 

Operating Cost 
Operating Cost in Design Year. · .. $ 4,119,600 $ 2,473,200 $ 3,356,000 $ 2,503,200 $ 8,175,000 $ a,617,400 
Percent of Operating Cost 

Met by Farebox Revenue 
in Design Yeara ....... · . · . 66 48 61 42 63 60 

Net Operating Cost (deficit) 
in Design Year. . . . . . . . · . · . 1,384,200 1,287,000 1,323,400 1,440,400 3,000,500 2,663,100 

Cost- Effectiveness 
Net Operating Cost per 

Passenger in Design Year . . . · .. $0.33 $0.88 $0.49 $1.29 $0.54 $0.78 
Capital Cost to Design Year 

per Passenger in Design Year. · .. 3.30 7.70 3.50 7.50 3.10 4.70 

a Fares under all the alternative plans are assumed to increase with general price inflation. The fare for local and express bus service under both 
plans would remain at $0.50 per ride, expressed in constant 1979 dollars. The primary service fare would remain at $0.60 within Milwaukee 
County, and would increase with distance from Milwaukee County to between $1.00 and $1.40 at the future urbanized area limits, and to 
between $1.80 and $2.20 at the extreme limits of service. 

b The Milwaukee Road has proposed major track rehabilitation work on each of the three railway routes identified in each of these corridors 
for potential use by commuter rail trains. Should all this track rehabilitation work be completed, the total capital investment would be 
reduced by $8.4 million to $19.9 million in the Port Washington corridor; by $0.8 million to $21.1 million in the Oconomowoc corridor; 
and by $0.9 million to $40.0 million in the Kenosha corridor. As of April 1981, such rehabilitation work had been completed on the Ocono
mowoc and Kenosha commuter rail routes, and $0.8 million in work had been completed on the Port Washington route. 

Source: SEWRPC. 

plan. Although the commuter rail service would 
carry 28,800 fewer primary transit trips on an 
average weekday in the design year than the bus
on-freeway service, about 16,300 of these trips, or 
57 percent, may be expected to use the express 
and local, as opposed to the primary, transit ser
vices. As shown in Table 181, the fact that com
muter rail would carry these additional transit trips 
on the local and express transit services does not 
alter the conclusion that bus-on-freeway service 
is superior to commuter rail service in this cor
ridor. While the substantial ridership and cost-

effectiveness advantages of the bus-on-freeway 
services in the corridor are reduced somewhat 
when considering the express and local services as 
well as the primary services, the advantages of the 
commuter rail services with respect to capital cost 
and operating subsidy are eliminated. 

West Corridor to Oconomowoc: As shown on 
Map 82, bus-on-freeway service in the corridor 
radiating to the west from the Milwaukee central 
business district to Oconomowoc would be pro
vided over the East-West Freeway (IH 94) to the 
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Evaluative 

Measure 

Ridership 

Average Weekday Passengers. 
Design Year Passengers. 

Capital Cost and Investment 

Table 181 

EVALUATION OF COMPOSITE COMMUTER RAIL PLAN BY CORRIDOR, ACCOUNTING FOR POTENTIAL SHARE OF 
ADDITIONAL LOCAL AND EXPRESS TRANSIT SERVICE AND USE UNDER THE COMPOSITE COMMUTER RAIL PLAN 

Port Washington Corridor Oconomowoc Corridor Racine-Kenosha Corridor 

Local and Local and Local and 
Primary Express Primary Express Primary Express 
Element Elementa Total Element Elementa Total Element Elementa 

5,700 5,800 11,500 4,400 3,400 7,800 13,200 4,800 
1,457,000 1,682,000 3,139,000 1,117,000 986,000 2,103,000 3,376,000 1,392,000 

Total Capital Cost to Design Year. $11,257,700c $2,670,100 $13,927,800 $ 8,402,600c $1,565,200 $ 9,967,800 $16,000,000c $2,118,500 
Total Capital Investment 

to Design Year. 28,348,000c 4,138,700 32,486,700 21,878,000c 2,426,100 24,304,100 40,900,000c 3,851,800 

Operating Cost 
Operating Cost in Design Year. $ 2,473,200 $1,246,800 $ 3,720,000 $ 2,503,200 $ 730,900 $ 3,234,100 $ 6,617,400 $1,163,800 
Percent of Operating Cost 

Met by Farebox Revenue 
in Design yearb .. 48 55 50 42 55 45 60 55 

Net Operating Cost (deficit) 
in Design Year 1,287,000 561,800 1,848,800 1,440,400 329,300 1,769,700 2,663,100 526,400 

Cost- Effectiveness 

Net Operating Cost per 
Passenger in Design Year $0.88 $0.33 $0.59 $1.29 $0.33 $0.84 $0.78 $0.33 

Capital Cost to Design Year per 
Passenger in Design Year 7.70 1.60 4.40 7.50 1.60 4.70 4.70 1.60 

Total 

18,000 
4,768,000 

$18,118,500 

44,751,800 

$ 7,781,200 

59 

3,189,500 

$0.67 

3.80 

a The local and express service ridership and costs in this table represent the additional local and express ridership and cost of the commuter rail plan over the bus-on-freewav plan in each corridor. It has been assumed for this analvsis that,. of the addi
tional transit trips which would be made on the primary element under the bus-on-freewav plan,. 57 percent would be made on the local and express element under the commuter rail plan within each corridor. It has also been assumed that the oper
ating and capital costs of carrying these local and express transit trips will not vary between the corridors and the entire commuter rail local and express transit system element. 

b Fares under all the alternative plans are assumed to increase from the current fares with general price inflation. The fare for local and express bus service under both plans would remain at $0.50 per ride,. expressed in 1979 constant dollars. The pri
mary service fare would remain at $0.60 within Milwaukee County,. and would increase with distance from Milwaukee County to between $1.00 and $1.40 at the future urbanized area limits, and to between $1.80 and $2.20 at the extreme limits 
of service. 

c The Milwaukee Road has proposed major track rehabilitation work on each of the three railwav routes identified in each of these corridors for potential use bV commuter rail trains. Should all this track rehabilitation work be completed,. the total 
capital investment would be reduced bV $8.4 million to $19.9 million in the Port Washington corridor,.- bV $0.8 million to $21.1 million in the Oconomowoc corridor; and bV $0.9 million to $40.0 million in the Kenosha corridor. As of April 1981, 
such rehabilitation work had been completed on the Oconomowoc and Kenosha commuter rail routes, and $0.8 million in work had been completed on the Port Washington route. 

Source: SEWRPC. 
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In an effort to identify elements of the composite commuter fail system plan that may be superior to comparable elements of the truncated 
bus-an-freeway system plan, commuter rail and bus-an-freeway routes In the COrridor between the Milwaukee central business district and the 
City of Oconomowoc were examined separately from the remainder of each of the primary transit systems. The proposed bus-an-freeway ser
vice, as shown above, would be comprised of five routes over which 197 round·trip route miles of service would be provided to a total of 13 5ta
liar's localed oulside downlown Milwaukee, 12 of which would have park ·ride lOIs. The comparable commuler rail service, also shown above, 
would be provided over a single alignment of 32 miles in length, over which 64 round-Ir ip rOUle miles of service would be provided 10 a total of 
12 stalions, nine of which would have park-ride lots. 

Source: SEWRPC. 

communities of Oconomowoc, Nashotah, Hartland , 
Pewaukee , Waukesha, Brookfield, Elm Grove, and 
Wauwatosa_ Five bus-on-freeway routes totaling 
197 route miles would provide this service from 
a total of 13 stations located outside the :'vIil
waukee central business district, 12 of which 
wou ld have park-ride lo ts_ Headways on the bus
on-freeway service would range from 10 to 
30 minutes in the peak travel periods, and from 
40 to 55 minutes in the off-peak travel periods to 
meet the forecast demand. 

Commuter rail service would serve the same com
munities in this corridor along a single alignment 
32 miles in length. A total of 12 stations would be 
provided along the route, 9 of which would have 
park-ride lots_ Trains would consist o f a locomotive 
and 2 coaches in the peak travel periods, and 
1 coach in the off-peak periods_ The commuter 
train s would operate at the max im um headways 
prescribed in the adopted standards-30 minutes in 
the peak travel period s in the peak direction and 
60 minutes otherwise_ 

The bus-on-freeway service in this corridor may be 
expected to carry about two-and-one-half times as 
many passengers in the design year as the com
muter rail service, as indicated in Table 180_ Nearly 
10 ,500 passengers may be expected to use the bus
on-free\\'ay primary transit service on an average 
weekday in the design year, compared with 4,400 
passengers for the commuter rail service . Under 
both the bus-on-freeway and commuter rail se r
vices in this corridor, most of these trips would 
either terminate or begin in t he Milwaukee central 
business district. Under the bus-on-freeway service, 
75 percent, or 7,900 trips, would have one trip end 
in the Milwaukee central business district, com
pared with 71 percent, or 3,100 trips, und er the 
commuter rail service. 

The net cost of operating and maintaining com
muter rail service in this corridor in the design year
that is, the required subsidy or the total operating 
and maintenance costs less farebox revenues-may 
be expected to approximate $117,000, or 9 per
cent more than for the bus-on-freeway service, 
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Moreover, the net operating and maintenance cost 
per passenger of the commuter rail service may 
be expected to be more than two-and-one-half 
times that of the bus-on-freeway service. The bus
on-freeway service would require, on the average, 
a subsidy of $0.49 per passenger, compared with 
$1.29 per passenger for the commuter rail ser
vice. Another indication of the superior cost
effectiveness of the bus-on-freeway service is that 
it may be expected to recover about 19 percent 
more of its design year .operating and maintenance 
costs from farebox revenues than the commuter 
rail service, 61 percent compared with 42 percent. 

The capital investment required to provide primary 
transit service in this corridor, including the cost 
of all construction, right-of-way acquisition, and 
acquisition and replacement of vehicles over the 
plan design period, would be only slightly higher 
for commuter rail service than for bus-on-freeway 
service, as shown in Table 180. However, the capi
tal cost-that is, the capital investment less the 
value of the remaining life of the facilities and 
vehicles at the end of the 20-year plan design 
period-of the commuter rail service is expected 
to be slightly less than that of the bus-on-freeway 
service in this corridor. The total capital cost per 
boarding passenger in the design year of the bus
on-freeway service would, however, be about one
half that of the commuter rail service. 

Accordingly, it was concluded that bus-on-freeway 
service in this corridor would be superior to com
muter rail service, attracting substantially greater 
ridership and being more cost-effective, and thereby 
requiring a smaller public operating subsidy. These 
advantages would outweigh the somewhat higher 
capital cost of the bus-on-freeway service in com
parison to the commuter rail service. 

It should be noted that some additional rider
ship on local and express transit service may be 
expected in this corridor under the commuter rail 
plan. Although the commuter rail service would 
carry 28,800 fewer primary transit trips on an 
average weekday in the design year than the bus
on-freeway service, about 16,300 of these trips, 
or 57 percent, may be expected to use the express 
and local, as opposed to the primary, transit ser
vices. As shown in Table 181, the fact that com
muter rail would carry these additional transit trips 
on the local and express transit services does not 
alter the conclusion that bus-on-freeway service 
is superior to commuter rail service in this cor
ridor. While the substantial ridership and cost-
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effectiveness advantages of the bus-on-freeway 
services in the corridor are reduced somewhat 
when considering the express and local services as 
well as the primary services, the advantages of the 
commuter rail services with respect to capital cost 
are eliminated, and the disadvantage of the com
muter rail plan with respect to operating cost sub
sidy is increased. 

South Corridor to Kenosha: As shown on Map 83, 
bus-on-freeway service in the corridor radiating to 
the south from the Milwaukee central business dis
trict to Kenosha would be provided over the North
South Freeway (IH 94) to the communities of 
Kenosha, Racine, Oak Creek, South Milwaukee, 
Cudahy, and St. Francis. Six bus-on-freeway routes 
totaling 242 route miles would provide this ser
vice from a total of nine stations located outside 
the Milwaukee central business district, all of 
which would have park-ride lots. Headways on 
the bus-on-freeway service would range from 
7 to 27 minutes in the peak travel periods, and 
from 15 to 60 minutes in the off-peak travel 
periods to meet the forecast demand. 

Commuter rail service would serve the same 
communities in this corridor along a single align
ment 33 miles in length. A total of nine stations 
would be provided along the route, six of which 
would have park-ride lots. Trains would consist 
of a locomotive and three coaches in the morning 
peak travel period, five coaches in the evening 
peak travel period, three coaches in the midday 
off-peak travel period, and two coaches in the 
evening off-peak travel period. Commuter trains 
would operate at the maximum headways pre
scribed in the adopted standards-30 minutes in 
the peak travel periods in the peak direction and 
60 minutes otherwise. 

The bus-on-freeway service in this corridor may 
be expected to carry about 60 percent more pas
sengers in the design year than the commuter rail 
service, as shown in Table 180. Nearly 21,700 
passengers on an average weekday may be expected 
to use the bus-on-freeway service, compared with 
13,200 passengers for the commuter rail service. 
Under both the bus-on-freeway and commuter rail 
services in this corridor, most of these trips would 
either terminate or begin in the Milwaukee central 
business district. Under the bus-on-freeway service, 
83 percent, or 18,000 trips, would have one trip 
end in the Milwaukee central business district, com
pared with 74 percent, or 9,800 trips, under the 
commuter rail service. 
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In an effort to identify elements of the composite commuter rail 
system plan that may be superior to comparable elements of the 
truncated bus-an-freeway system plan, commuter rail and bus-on
freeway routes in the corridor between the Milwaukee central 
business district and the City of Kenosha were examined separately 
from the remainder of each of the primary transit systems. The 
proposed bus-on-freewav service, as shown above, would be com
prised of six routes over which 242 round-trip route miles of service 
would be provided to a total of nine stations located outside down
town Milwaukee, all of which would have park· ride lots. The com· 
parable commuter rail service, also shown above, could be provided 
over a single alignment of 33 miles in length, over which 66 round· 
trip route miles of service would be provided to a total of nine 
stations, six of which would have park·ride lots. 

Source: SEWRPC. 

The net cost of operating and maintaining com
muter rail service in this corridor in the design 
year-that is, the required subsidy or the total 
operating and maintenance costs less fare box 
revenues-may be expected to be $337,400, or 
11 percent less than the same cost for bus-on
freeway service. However, the net operating and 
maintenance cost per passenger on the bus-on
freeway service would be about 70 percent of that 
of the commuter rail service. The bus-on-freeway 
service would require, on the average, a subsidy of 
$0.54 per passenger, compared with $0.78 per pas
senger for the commuter rail service. Another 
indication of the greater cost-effectiveness of the 
bus-on-freeway service is that it may be expected 
to recover about 3 percent more of its design year 
operating and maintenance costs from fare box 
revenues than the commuter rail service, 63 per
cent compared with 60 percent. 

The capital investment required to provide primary 
transit service in this corridor, including the cost 
of all construction, right-of-way acquisition, and 
acquisition and replacement of vehicles over the 
plan design period, would be about 25 percent, or 
about $11 million, higher for the commuter rail 
service than for the bus-on-freeway service, as 
shown in Table 180. However, the capital cost
that is, the capital investment less the value of the 
remaining life of the facilities and vehicles at the 
end of the 20-year plan design period-of the com
muter rail service is expected to be slightly less 
than that of the bus-on-freeway service in this cor
ridor. The total capital cost per boarding passenger 
in the design year of the bus-on-freeway service 
would, however, be about 66 percent of that of the 
commuter rail service. 

Accordingly, it was concluded that bus-on-freeway 
service in this corridor would be superior to com
muter rail service, attracting substantially greater 
ridership and being more cost-effective. These 
advantages would outweigh the small additional 
capital cost and public operating subsidy necessary 
to provide that service. 

It should be noted that some additional ridership 
on local and express transit service may be 
expected in this corridor under the commuter rail 
plan. Although the commuter rail service would 
carry 28,800 fewer primary transit trips on an 
average weekday in the design year than the bus
on-freeway service, about 16,300 of these trips, 
or 57 percent, may be expected to use the express 
and local, as opposed to the primary, transit ser
vices. As shown in Table 181, the fact that com-
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muter rail would carry these additional transit 
trips on local and express transit services does 
not alter the conclusion that bus-on-freeway ser
vice is superior to commuter rail service in this 
corridor. While the substantial ridership and cost
effectiveness advantages of the bus-on-freeway 
services in the corridor are reduced somewhat 
when considering the express and local services 
as well as primary services, the advantages of the 
commuter rail services with respect to capital cost 
and operating subsidy are eliminated. 

Evaluation of Individual Light Rail Transit and 
Busway Corridors: Under the light rail transit and 
busway composite plans, a system of guideways 
would be provided for three light rail transit/ 
busway routes: one route extending westerly from 
the Milwaukee central business district to the May
fair Mall Shopping Center area; one route extend
ing northwesterly and southeasterly from the 
central business district to the Timmerman Field 
and South Milwaukee areas, respectively; and one 
crosstown route extending north and south on an 
alignment located about four miles west of the 
central business district between the Northridge 
and Southridge Shopping Center areas. The merits 
of each of these routes were considered on a route
by-route basis in order to establish whether any of 
the routes could be expected to perform better 
than, and therefore be recommended over, the 
alternative transit services provided in these cor
ridors under the bus-on-freeway truncated system 
plan, that plan having been identified as the best 
system plan under this moderate growth scenario
centralized land use plan alternative future. 

Because individual consideration of a crosstown 
route was not considered appropriate in the 
absence of a connecting route to the central 
business district, this comparison of alternative 
bus-on-freeway services to light rail transit/busway 
services was performed for a four-route light rail 
transit/busway system. The four-route system, as 
shown on Map 84, would use the same guideways 
as the three-route system, but all of the four routes 
would be designed to extend from the Milwaukee 
central business district. The only difference 
between the three- and four-route systems is that 
the crosstown route is replaced with two routes. 
One of the two replacement routes would extend 
from the central business di<;trict westerly along 
the Mayfair route to the intersection with the 
former crosstown route, and then southerly and 
westerly along that route to its terminus at the 
Southridge Shopping Center. The second replace-
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ment route would also extend from the central 
business district westerly along the Mayfair route 
to the intersection with the former crosstown 
route, and then would follow that route northerly 
and westerly to its terminus at the Northridge 
Shopping Center. 

Tables 182 through 185 provide a corridor-by
corridor comparison of alternative light rail transit, 
busway, and bus-on-freeway services, including 
data on ridership, capital cost, net operating and 
maintenance cost, and per-passenger cost-effective
ness. The evaluative information derived from 
system level analyses of the busway and bus-on
freeway plans includes for each corridor some trips 
made on, and costs attendant to, supporting local 
and express transit services, as well as all those 
trips made on, and costs attendant to, the primary 
transit services. This is because, in each corridor, 
the local and express elements of the busway and 
bus-on-freeway plans may be expected to carry 
those additional trips that are carried on the pri
mary element of the light rail transit alternative 
primary transit mode, but which are not carried 
on the primary element of the busway or bus-on
freeway mode. 

The results of the systemwide testing of the alter
native plans indicate that, while the primary 
element of the light rail transit plan may be 
expected to carry about 10 percent more trips than 
the primary element of the busway plan and nearly 
100 percent more trips than the primary element 
of the bus-on-freeway plan, the light rail transit 
plan as a system, including the supporting local and 
express transit services, may be expected to carry 
about the same number of transit trips in total as 
the busway and bus-on-freeway system plans. Con
sequently, in the preparation of comparative infor
mation for alternative modes in each corridor, it 
was assumed that the total number of transit trips 
in each corridor will not vary significantly between 
the three plans. Whatever decrease in primary 
transit tripmaking is indicated by the simulation 
model analyses to be attendant to the bus-on
freeway or busway routes in each corridor, as 
opposed to the light rail transit routes, may be 
assumed to be made on the express and local 
elements within the corridors for the purpose of 
the comparative cost analyses. 

It was also assumed that the unit capital costs 
attendant to carrying these passengers on the local 
and express transit elements of the busway and 
bus-on-freeway plans will not vary significantly 
between corridors or from the systemwide average 
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Map 84 

PRIMARY TRANSIT ROUTES UNDER A FOUR-ROUTE SYSTEM FOR THE 
COMPOSITE LIGHT RAIL TRANSIT AND BUSWAY SYSTEM PLANS 
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Source: SEWRPC. 
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Table 182 

COMPARATIVE EVALUATION FOR THE MAYFAIR LIGHT RAIL TRANSIT/BUSWAY ROUTE 
OF LIGHT RAIL, BUSWAY, AND BUS-ON-FREEWAY ALTERNATIVES FOR THE MILWAUKEE 

AREA UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Light Rail Transit Busway Bus-on-Freeway 

Total Total Total 
Evaluative Primary Transit Primary Transit Primary Transit 
Measure Service Service Service Service Service Service 

Ridership 
Average Weekday Passengers ....... 18,200 18,200 15,400 18,200 8,200 18,200 
Design Year Passengers .......... 4,641,000 4,641,000 3,927,000 4,739,000 2,091,000 4,991,000 

Capital Cost and Investment 
Total Capital Cost to Design Year .... $48,535,900 $48,535,900 $41,068,000 $42,573,000 $ 9,567,200 $14,152,200 
Total Capital Investment 

to Design Year .............. 93,338,300 93,338,300 74,670,600 77,003,600 12,820,100 19,985,100 

Operating Cost 
Operating Cost in Design Year ...... $ 1,642,200 $ 1,642,200 $ 1,519,800 $ 2,228,200 $ 2,499,000 $ 4,676,900 
Percent of Operating Cost Met by 

Farebox Revenue in Design Year . ... 90 53 79 48 44 50 
Net Operating Cost (deficit) 

1,368,400b 2,327,300c in Design Year .............. 173,400 775,400a 316,200 1,394,800 

Cost-Effectiveness 
Net Operating Cost per Passenger 

to Design Year . . . . . . . . . . . . . . $0.04 $0.17 $0.08 $0.29 $0.67 $0.46 
Capital Cost to Design Year 

per Passenger ............... 1.31 1.31 1.31 1.12 0.58 0.35 
Total Cost per Passenger 

to Design Year .............. 1.35 1.47 1.39 1.41 1.25 0.81 

aThe total light rail transit operating deficit in this corridor includes $602,000 more than the primary element operating deficit in order to reflect the overall lesser cost-effectiveness of 
the local transit services of the light rail transit plan in this corridor relative to those of the bus-on-freeway plan. The lesser cost-effectiveness results from the substantial diversion in 
this corridor under the light rail transit plan of trips to primary services from local transit services relative to the bus-on-freeway plan_ 

b The total busway operating deficit in this corridor is $1,052,200 more than the primary element deficit of $316,200 for two reasons. First, it was necessary to include the subsidy 
entailed in carrying those transit trips which are carried by local transit in the corridor under the busway plan, but by primary transit under the light rail transit plan. This additional 
subsidy is $363,300. The second addition to the subsidy-$689,000-was necessary to reflect the overall lesser cost-effectiveness of local transit services of the busway plan relative to 
those of the bus-on-freeway plan. 

c The total bus-on-freeway plan operating deficit in this corridor is $932,400 more than the primary element deficit of $1,394,800 in order to reflect the deficit entailed by carrying 
transit trips in the corridor which are made on local and express services under the bus-on-freeway plan, but on primary transit services under the light rail plan. 

Source: SEWRPC. 

costs. The unit net operating and maintenance 
costs attendant to carrying passengers on the local 
and express transit elements of the bus-on-freeway 
plan, however, have been determined for each cor
ridor through analysis of a sample of local and 
express routes in each corridor. 

It should also be noted that the increased local and 
express transit element deficit attendant to each 
light rail transit/busway route's substantial diver
sion of transit trips from local and express routes 
was included as a necessary part of the operating 
subsidy under each route of the light rail transit 
and busway plans. The amount of trips diverted 
to the light rail transit/busway primary element 
results in a reduction in the potential to provide 
attractive headways along local and express routes, 
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further decreasing local and express transit rider
ship and operating cost-effectiveness. The local and 
express system of the light rail and busway plans 
may be expected to recover about 49 percent of 
total operating costs from farebox revenues, while 
the local and express system of the bus-on-freeway 
plan may be expected to recover about 57 percent. 
Operation of the local and express element of the 
light rail transit and busway plans at this lower 
operating cost-effectiveness results in a systemwide 
increase in necessary operating subsidy of $4.3 and 
$5.3 million, respectively. This additional subsidy 
was allocated to each light rail transit/busway 
route based on the proportion of the total trips 
diverted from the light rail transit/busway local 
and express elements to the primary element, as 
compared to the bus-on-freeway plan. 



Table 183 

COMPARATIVE EVALUATION FOR THE NORTHRIDGE LIGHT RAIL TRANSIT/BUSWAY ROUTE 
OF LIGHT RAIL, BUSWAY, AND BUS-ON-FREEWAY ALTERNATIVES FOR THE MILWAUKEE 

AREA UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

light Rail Transit Busway Bus-on-Freeway 

Total Total Total 
Evaluative Primary Transit Primary Transit Primary Transit 
Measure Service Service Service Service Service Service 

Ridership 
Average Weekday Passengers _ ...... 27,500 27,500 22,600 27,500 4,600 27,500 
Design Year Passengers . ......... 7,012,500 7,012,500 5,763,000 7,184,000 1,173,000 7,814,000 

Capital Cost and Investment 
Total Capital Cost to Design Year .... $ 73,808,600 $ 73,808,600 $ 60,453,200 $ 63,066,700 $4,069,500 $14,735,200 
Total Capital Investment 

to Design Year .............. 141,939,600 141,939,600 113,551,200 117,634,800 6,250,900 22,659,700 

Operating Cost 
Operating Cost in Design Year ...... $ 2,996,300 $ 2,996,300 $ 2,685,200 $ 3,924,900 $ 861,900 $ 5,849,300 
Percent of Operating Cost Met by 

Farebox Revenue in Design Year .... 94 49 90 32 70 91 
Net Operating Cost (deficit) 

2,662,700b in Design Year .............. 186,200 1,519,200a 278,000 249,900 499,300c 

Cost-Effectiveness 
Net Operating Cost per 

Passenger to Design Year ........ $0.03 $0.22 $0.05 $0.37 $0.21 $0.06 
Capital Cost to Design Year 

per Passenger. . . . . . . . . . . . . . . 1.32 1.32 1.32 1.10 0.44 0.24 
Total Cost per Passenger 

to Design Year .............. 1.34 1.53 -- 1.47 -- 0.30 

a The total light rail transit operating deficit in this corridor includes $1,333,000 more than the primary element operating deficit in order to reflect the overall lesser cost-effectiveness 
of the local transit services of the light rail transit plan in this corridor relative to those of the bus-on-freeway plan. The lesser cost-effectiveness results from the substantial diversion in 
this corridor under the light rail transit plan of trips to primary services from local transit services relative to the bus-on-freeway plan. 

b The total bus way operating deficit in this corridor is $2,384,700 more than the primary element deficit of $278,000 for two reasons. First, it was necessary to include the subsidy 
entailed in carrying those transit trips which are carried by local transit in the corridor under the busway plan, but by primary transit under the light rail transit plan. This additional 
subsidy is $635,700. The second addition to the subsidy-$I,749,OOO-was necessary to reflect the overall lesser cost-effectiveness of local transit services of the busway plan relative to 
those of the bus-on-freeway plan, 

c The total bus-on-freeway plan operating deficit in this corridor is $249,400 more than the primary element deficit of $249,900 in order to reflect the deficit entailed by carrying 
transit trips in the corridor which are made on local and express services under the bus-on-freeway plan, but on primary transit services under the light rail plan. 

Source: SEWRPC. 

Mayfair Route: As shown on Map 85, the Mayfair 
light rail transitjbusway route would provide ser
vice in a corridor radiating to the west from the 
central business district through the City of Mil
waukee to the Mayfair Mall Shopping Center in 
the City of Wauwatosa. The route would have 
21 stops, 4 of which would be park-ride lot sta
tions. Headways on the light rail transit service 
would range from 6 to 9 minutes in the peak travel 
periods, and from 12 to 30 minutes in the off-peak 
travel periods. Headways on the busway service 
would range from 3 to 4 minutes in the peak travel 
periods, and from 12 to 30 minutes in the off-peak 
travel periods. 

Alternative bus-on-freeway services along this cor
ridor would include those bus-on-freeway routes 
and stations serving the communities of West 
Allis, Wauwatosa, and Brookfield. Two bus-on
freeway routes operating over the East-West Free
way (IH 94) would provide most of this service 
from a total of five stations located outside the 
Milwaukee central business district, all of which 
would have park-ride lots. An additional seven 
bus-on-freeway routes extending to the communi
ties of Waukesha, Oconomowoc, and Mukwonago 
in Waukesha County, and West Bend in Washington 
County, were also included in this analysis, but 
only to the extent that these routes would pick 
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Table 184 

COMPARATIVE EVALUATION FOR THE TIMMERMAN FIELD-SOUTH MILWAUKEE LIGHT RAIL 
TRANSIT!BUSWAY ROUTE OF LIGHT RAIL, BUSWAY, AND BUS-ON-FREEWAY ALTERNATIVES FOR THE 

MILWAUKEE AREA UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Light Rail Transit Busway Bus-an-Freeway 

Total Total Total 
Evaluative Primary Transit Primary Transit Primary Transit 
Measure Service Service Service Service Service Service 

Ridership 
Average Weekday Passengers ....... 41,200 41,200 34,400 41,200 16,100 41,200 
Design Year Passengers . ......... 10,506,000 10,506,000 8,772,000 10,744,000 4,105,500 1,384,500 

Capital Cost and Investment 
Total Capital Cost to Design Year .... $120,706,000 $120,706,000 $102,135,800 $105,819,400 $12,059,800 $23,750,200 
Total Capital Investment 

to Design Year .............. 232,127,800 232,127,800 185,701,600 186,268,300 18,553,600 36,538,600 

Operating Cost 
Operating Cost in Design Year ...... $ 5,963,400 $ 5,963,400 $ 5,372,900 $ 7,093,300 $ 4,110,600 $ 9,557,200 
Percent of Operating Cost Met by 

Farebox Revenue in Design Year. ... 88 64 82 49 53 51 
Net Operating Cost (deficit) 

3,590,000b in Design Year . ............. 687,500 2,149,500a 958,800 1,925,200 4,658,500c 

Cost-Effectiveness 
Net Operating Cost per 

Passenger to Design Year . ....... $0.07 $0.20 $0.11 $0.33 $0.47 $0.41 
Capital Cost to Design Year 

per Passenger. . . . . . . . . . . . . . . 1.44 1.44 1.45 1.23 0.37 0.26 
Total Cost per Passenger 

to Design Year .............. 1.51 1.64 1.56 1.56 0.84 0.67 

a The total light rail transit operating deficit in this corridor includes $1,462,000 more than the primary element operating deficit in order to reflect the overall lesser cost-effectiveness 
of the local transit services of the light rail transit plan in this corridor relative to those of the bus-an-freeway plan. The lesser cost-effectiveness results from the substantial diversion in 
this corridor under the light rail transit plan of trips to primary services from local transit services relative to the bus-on-freeway plan. 

b The total busway operating deficit in this corridor is $2,631,200 more than the primary element deficit of $958,800 for two reasons. First, it was necessary to include the subsidy 
entailed in carrying those transit trips which are carried by local transit in the corridor under the busway plan, but by primary transit under the light rail transit plan. This additional 
subsidy is $882,200. The second addition to the subsidy-$I,749,000-was necessary to reflect the overall lesser cost-effectiveness of local transit services of the busway plan relative to 
those of the bus-an-freeway plan. 

c The total bus-an-freeway plan operating deficit in this corridor is $2,733,300 more than the primary element deficit of $1,925,200 in order to reflect the deficit entailed by carrying 
transit trips in the corridor which are made on local and express services under the bus-on.freeway plan, but on primary transit services under the light rail plan. 

Source: SEWRPC. 

up and distribute passengers between the bus-on
freeway station at State Fair Park in the City of 
West Allis and downtown Milwaukee. Headways on 
the bus-on-freeway service would range from 8 to 
20 minutes in the peak travel periods, and 15 to 
30 minutes in the off-peak travel periods. More 
frequent service would be provided from the State 
Fair Park station because of the additional routes 
serving that station, with headways ranging from 
3 to 5 minutes in the peak travel periods, and from 
5 to 7 minutes in the off-peak travel periods. 

The light rail transit service in this corridor may be 
expected to carry about 18,200 passengers on its 
primary element on an average weekday in the plan 
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design year-about 20 percent more than would be 
carried by busway service in the corridor, and more 
than twice that which would be carried by bus-on
freeway service. However, systemwide analyses of 
the three alternative plans, as well as corridor-by
corridor analyses of the number of transit trip ends 
located within a one-mile band along the light rail 
transit routes, indicate that the total number of 
transit passengers in the corridor, including those 
carried on local and express transit services, would 
not be significantly different between the plans. 

The light rail transit service in this corridor is 
expected to have a significant operating cost 
advantage over the busway and bus-on-freeway 



Table 185 

COMPARATIVE EVALUATION FOR THE SOUTHRIDGE LIGHT RAIL TRANSIT/BUSWAY ROUTE 
OF LIGHT RAIL, BUSWAY, AND BUS-ON-FREEWAY ALTERNATIVES FOR THE MILWAUKEE 

AREA UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Light Rail Transit Busway Bus-an-Freeway 

Total Total Total 
Evaluative Primary Transit Primary Transit Primary Transit 
Measure Service Service Service Service Service Service 

Ridership 
Average Weekday Passengers ....... 22,900 22,900 19,000 22,900 7,200 22,900 
Design Year Passengers . ......... 5,839,500 5,839,500 4,845,000 5,976,000 1,836,000 6,389,000 

Capital Cost and Investment 
Total Capital Cost to Design Year .... $48,640,700 $48,640,700 $41,157,500 $43,370,200 $10,190,500 $17,502,800 
Total Capital Investment 

to Design Year .............. 93,539,800 93,539,800 74,831,800 78,081,900 15,677,700 26,927,400 

Operating Cost 
Operating Cost in Design Year ...... $ 2,249,100 $ 2,249,100 $ 2,101,200 $ 3,087,900 $ 2,496,400 $ 5,917,700 
Percent of Operati ng Cost Met by 

Farebox Revenue in Design Year. ... 107 61 96 45 40 63 
Net Operating Cost (deficit) 

in Design Year . ............. - 153,000 750,OOOa 94,400 1,713,400b 1,522,400 2,206,300c 

Cost-Effectiveness 
Net Operating Cost per Passenger 
to Design Year .............. - $0.03 $0.13 $0.02 $0.29 $0.83 $0.34 

Capital Cost to Design Year 
per Passenger . .............. 1.04 1.04 1.06 0.91 0.69 0.34 

Total Cost per Passenger 
to Design Year .............. 1.01 1.17 1.08 1.19 1.52 0.68 

a The total light rail transit operating deficit in this corridor includes $903,000 more than the primary element operating deficit in order to reflect the overall lesser cost-effectiveness of 
the local transit services of the light rail transit plan in this corridor relative to those of the bus-an-freeway plan. The lesser cost-effectiveness results from the substantial diversion in 
this corridor under the light rail transit plan of trips to primary services from local transit services relative to the bus-an-freeway plan. 

b The total busway operating deficit in this corridor is $1,619,000 more than the primary element deficit of $94,400 for two reasons. First, it was necessary to include the subsidy 
entailed in carrying those transit trips which are carried by local transit in the corridor under the bus way plan, but by primary transit under the light rail transit plan. This additional 
subsidy is $506,000. The second addition to the subsidy-$I,113,OOO-was necessary to reflect the overall lesser cost-effectiveness of local transit services of the busway plan relative to 
those of the bus-an-freeway plan. 

c The total bus-an-freeway plan operating deficit in this corridor is $683,900 more than the primary element deficit of $1,522,400 in order to reflect the deficit entailed by carrying 
transit trips in the corridor which are made on local and express services under the bus-on-freeway plan, but on primary transit services under the light rail plan. 

Source: SEWRPC. 

services. The operating subsidy in the design year 
required for the busway plan in this corridor may 
be expected to be $393,000 greater than that 
required for the light rail transit plan_ The oper
ating subsidy required in the design year for 
the bus-on-freeway plan in this corridor may be 
expected to be $1,551,900 greater than the sub
sidy required for the light rail transit plan_ 

The light rail transit plan does have a capital cost 
disadvantage in the Mayfair corridor_ Over the plan 
design period, the capital cost-that is, the capital 
investment less the value of the remaining life of 
the facilities and vehicles at the end of the plan 
design period-of the light rail transit facilities is 
expected to be nearly $6 million, or 14 percent, 

greater than that of the busway plan, and more 
than $34 million, or 230 percent, greater than that 
of the bus-on-freeway plan. 

The cost-effectiveness measure quantifying the 
total cost-both capital and operating-per pas
senger over the plan design period indicates that 
the greater capital cost of light rail transit and 
busway facilities and services in the Mayfair cor
ridor significantly outweighs the operating cost 
advantages of these services over bus-on-freeway 
services in the corridor. The total cost per pas
senger of the light rail transit and busway service 
would be more than two-thirds greater than that 
of the bus-on-freeway service. Accordingly, it was 
concluded that bus-on-freeway service in this cor-
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Map 85 

COMPARABLE BUS-ON-FREEWAY SERVICE TO THE LIGHT RAIL TRANSIT/ BUSWAY MAYFAIR ROUTE 
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In an effort to identify elements of the composite light rail transit and busway system plans that may be superior to comparable elements of 
the truncated bus-on-freeway system plan, such routes in the corridor between the Milwaukee central business district and the City of Wau 
watosa were examined separately from the remainder of each of the primary transit systems. The bus-on-freeway service, as shown above, 
would be comprised of two routes operating over the East -West Freeway (lH 94) and serving a total of five stat ions located outside downtown 
Milwaukee, all of wh ich would have park-ride lots. An additional seven bus·on·f reeway routes were also included in th is evaluation, but only to 
the extent that they would serve trips between the station at State Fair Park and downtown Milwaukee. The comparable light rail transit! 
busway service, also shown ahove, would be comprised of a single route serving 22 stations or stOps, four of which would have park-ride lots. 

Source: SEWRPC. 

332 



ridor would be superior to light rail transit or 
busway service, attracting the same ridership at 
a lower cost. 

Timmerman-South Milwaukee Route: As shown on 
Map 86, the Timmerman-South Milwaukee light 
rail transitfbusway route would provide service in 
a corridor radiating northwest of the Milwaukee 
central business district through the City of Mil
waukee to the Timmerman Field area, as well as in 
a corridor radiating southeast of the Milwaukee 
central business district through the communities 
of Milwaukee, St. Francis, and Cudahy, and termi
nating in the City of South Milwaukee. The route 
would have 44 stops, of which 6 would be park
ride lot stations. Headways on the light rail ser
vice would range from 6 to 9 minutes in the peak 
travel periods, and 9 to 12 minutes in the off
peak travel periods. Headways on the busway 
service would range from 3 to 7 minutes in the 
peak travel periods, and 7 to 12 minutes in the 
off-peak travel periods. 

Alternative bus-on-freeway services along this 
corridor would include bus-on-freeway routes 
extending to the communities of Whitefish Bay 
and Shorewood to the north along the North
South Freeway (IH 43); to the north to Timmer
man Field along the Zoo Freeway (IH 894); and to 
the south to the communities of South Milwaukee 
and Oak Creek along the North-South Freeway 
(IH 94). Five bus-on-freeway routes would provide 
most of this service from a total of eight stations 
located outside the Milwaukee central business 
district, five of which would have park-ride lots. 
An additional five bus-on-freeway routes extending 
into Ozaukee and Racine and Kenosha Counties 
were also included in this analysis, but only to the 
extent that these routes would pick up and dis
tribute passengers between the College Avenue, 
Silver Spring, and North Avenue bus-on-freeway 
stations and downtown Milwaukee. 

In general, headways on the bus-on-freeway routes 
would range from 7 to 20 minutes in the peak 
travel periods, and from 20 to 60 minutes in the 
off-peak travel periods. More frequent service 
would be provided from the College Avenue, Silver 
Spring, and North Avenue stations because of the 
additional routes serving these stations, with head
ways ranging from 3 to 6 minutes in the peak 
travel periods, and from 8 to 15 minutes in the 
off-peak travel periods. 

The light rail transit service in this corridor may be 
expected to carry about 41,200 passengers on an 
average weekday in the plan design year-about 

20 percent more than would be carried by busway 
service in the corridor, and more than two-and-one
half times that which would be carried by bus-on
freeway service. However, systemwide analyses 
of the three alternative plans, as well as corridor
by-corridor analyses of the number of transit trip 
ends within one-mile bands of the light rail transit 
routes, indicate that the total number of transit 
passengers in the corridor, including those carried 
on local and express transit services, would not be 
significantly different between the three plans. 

The light rail transit service in this corridor is 
expected to have a significant operating cost 
advantage over the busway and bus-on-freeway 
services. The operating subsidy required in the 
design year for the busway plan in this corridor 
may be expected to be $1,440,500 greater than 
that required for the light rail transit plan. The 
operating subsidy required in the design year of 
the bus-on-freeway plan in this corridor may be 
expected to be $2,409,000 greater than the sub
sidy required for the light rail transit plan. 

The light rail transit plan does have a capital cost 
disadvantage in the Timmerman Field-South Mil
waukee corridor. Over the plan design period, the 
capital cost-that is, the capital investment less 
the value of the remaining life of the facilities and 
vehicles at the end of the plan design period-of 
the light rail transit facilities is expected to be 
nearly $15 million, or 14 percent greater than that 
of the busway plan, and more than $96 million, 
or 410 percent, greater than that of the bus-on
freeway plan. 

The cost-effectiveness measure quantifying the 
total cost-both capital and operating-per pas
senger over the plan design period indicates that 
the greater capital cost of light rail transit and 
busway facilities and services in the Timmerman 
Field-South Milwaukee corridor significantly out
weighs the operating cost advantages of these ser
vices over bus-on-freeway services in the corridor. 
The total cost per passenger of the light rail transit 
and busway service would be more than twice that 
of the bus-on-freeway service. Accordingly, it was 
concluded that bus-on-freeway service in this 
corridor would be superior to light rail transit or 
busway service, attracting the same ridership at 
a lower cost. 

Northridge Route: As shown on Map 87, the 
Northridge light rail transitfbusway route radiates 
through the City of Milwaukee west from the 
central business district for about three miles and 
then north to the Northridge Shopping Center. The 
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In an effort to identify elements of the composite light rail transit and busway system plans that may be superior 10 comparable elements of 
the truncated bus-an-freeway system plan, such routes in the corridor between the Timmerman Field area o f the Ci ty of Milwaukee and the 

City of South M ilwaukee were examined separately f rom the remainder of each of the primary transit system s. The bus-an-freeway service, 
as shown above, would be comprised of five routes serving a total of eight stations located ou tside downtown Mi lwaukee, five of which would 

have park-ride lots. An add i tional five bus-on-freeway routes were also included in this evaluation, but on ly to the extent that they would serve 
trips between the stations at W. College Avenue, W. North Avenue, and W . Silver Spring Drive and downtown Milwaukee. The comparable light 
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route would have 25 stops, of which 3 would be 
park-ride lot stations. Headways on the light rail 
transit service would range from 4 to 6 minutes in 
the peak travel periods, and from 12 to 20 minutes 
in the off-peak travel periods. Headways on the 
busway service would range from 3 to 5 minutes in 
the peak travel periods, and from 15 to 30 minutes 
in the off-peak travel periods. 

Alternative bus-on-freeway services along this corri
dor would include bus-on-freeway routes extending 
to the Village of Brown Deer along the North-South 
Freeway (IH 43) and to Timmerman Field along the 
Zoo Freeway (IH 894). Two routes would provide 
this service from a total of seven stations, of which 
four would have park-ride lots. Headways on the 
bus-on-freeway service would range from 8 to 
20 minutes in the peak travel periods, and from 
20 to 30 minutes in the off-peak travel periods. 

The light rail transit service in this corridor is 
expected to carry about 27,500 passengers on an 
average weekday in the plan design year-about 
20 percent more than would be carried by the 
busway service in the corridor, and about six times 
that which would be carried by the bus-on-freeway 
service. However, systemwide analyses 01 the three 
alternative plans, as well as corridor-by-corridor 
analyses of the number of transit trip ends within 
one-mile bands of the light rail transit routes, indi
cate that the total number of transit passengers in 
the corridor, including those carried on local and 
express transit service, would not be significantly 
different between the three plans. 

The light rail transit service in this corridor is 
expected to have an operating cost advantage 
over the busway service, but not over the bus-on
freeway services. The required operating subsidy 
for the busway plan in this corridor may be 
expected to be $1,143,500 greater than that 
required for the light rail transit plan. The oper
ating subsidy required in the design year of the 
bus-on-freeway plan in this corridor, however, is 
expected to be about $1,001,300 less than the 
subsidy necessary for the light rail transit plan. 

The light rail transit plan does have a definite capi
tal cost disadvantage in the Northridge corridor. 
Over the plan design period, the capital cost-that 
is, the capital investment less the value of the 
remaining life of the facilities and vehicles at the 
end of the plan design period-of the light rail 
facilities is expected to be nearly $11 million, or 
17 percent, greater than that of the busway plan, 
and about $59 million, or 400 percent, greater 
than that of the bus-on-freeway plan. 
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The cost-effectiveness measure quantifying the 
total cost-both capital and operating-per pas
senger over the plan design period indicates the 
greater capital and net operating costs of light rail 
transit and busway facilities and services in the 
Northridge corridor. The total cost per passenger 
of the light rail transit and busway service would 
be five times that of the bus-on-freeway service. 
Accordingly, it was concluded that bus-on-freeway 
service in this corridor would be superior to light 
rail transit or busway service, attracting the same 
ridership at a lower cost. 

Southridge Route: As shown on Map 88, the 
Southridge light rail transit/busway route would 
provide service radiating west through the City of 
Milwaukee three miles from the central business 
district and then southwest to the Southridge Shop
ping Center through the communities of West Mil
waukee, Greenfield, and Greendale, as well as 
Milwaukee. The route would have 23 stops, of 
which 4 would be park-ride lot stations. Headways 
on the light rail transit service would range from 
5 to 8 minutes in the peak travel periods, and from 
12 to 15 minutes in the off-peak travel periods. 
Headways on the busway service would range from 
4 to 6 minutes in the peak travel periods, and from 
15 to 20 minutes in the off-peak travel periods. 

Alternative bus-on-freeway services along this 
corridor would include bus-on-freeway routes 
serving the communities of Hales Corners, Green
field, Greendale, and Franklin. Three bus-on
freeway routes would provide this service from 
a total of six stations, five of which would be 
park-ride lots. Headways on the bus-on-freeway 
service would range from 7 to 20 minutes in the 
peak travel periods, and would be 30 minutes in 
the off-peak travel periods. 

The light rail transit service in this corridor is 
expected to carry about 22,900 passengers on 
an average weekday in the plan design year-about 
20 percent more than would be carried by the 
busway service in the corridor, and more than three 
times that which would be carried by the bus
on-freeway service. However, systemwide analyses 
of the three alternative plans, as well as corridor
by-corridor analyses of the number of transit trip 
ends within one-mile bands of the light rail transit 
routes, indicate that the total number of transit 
passengers in the corridor, including those carried 
on local and express transit services would not be 
significantly different between the plans. 

The operating subsidy required for the busway 
plan in this corridor may be expected to be 
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$963,400 greater than the subsidy required for 
the light rail transit plan. The operating subsidy 
required in the design year for the bus-on-freeway 
plan in this corridor may be expected to be 
$1,456,300 greater than that required for the 
light rail transit plan. 

The light rail transit plan does have a capital cost 
disadvantage in the Southridge corridor. Over the 
plan design period, the capital cost-that is, the 
capital investment less the value of the remaining 
life of the facilities and vehicles at the end of the 
plan design period-of the light rail transit facilities 
is expected to be more than $5 million, or 12 per
cent, greater than that of the busway plan, and 
more than $31 million, or about 180 percent, 
greater than that of the bus-on-freeway plan. 

The cost-effectiveness measure quantifying the 
total cost-both capital and operating-per pas
senger over the plan design period indicates that 
the greater capital cost of light rail transit and 
busway facilities and services in the Southridge 
corridor outweighs the operating cost advantages 
of these services over bus-on-freeway services in 
the corridor. The total cost per passenger of the 
light rail transit and busway service would be 
$0.49, or about 72 percent greater than that of 
the bus-on-freeway service. Accordingly, it was 
concluded that bus-on-freeway service in this 
corridor would be superior to light rail transit or 
busway service, attracting the same ridership at 
SUbstantially lower cost. 

SUMMAR Y AND CONCLUSIONS 

This chapter documents the results of the design, 
test, and evaluation of system plans for five alter
native primary transit modes-bus on metered free
way, bus on busway, light rail transit, heavy rail 
rapid transit, and commuter rail-under what is 
considered to be the most optimistic future for 
transit use in the Milwaukee area over the next 
20 years. This alternative future, one of four under 
which these five primary transit modes have been 
analyzed in this study, envisions moderate regional 
population and economic growth, a centralized 
land use pattern, and a substantial increase in 
energy cost. 

The alternative system plans prepared for each of 
these primary transit technologies were carefully 
designed to serve the corridors of heaviest travel 
demand in the Milwaukee area effectively, and, 
to the maximum extent practicable, use available 

338 

facilities and rights-of-way. Considerations in defin
ing the major travel corridors to be served by the 
primary transit facilities included the locations of 
existing and proposed regional activity centers, 
future concentrations of travel desire lines, future 
concentrations of arterial streets with heavy traffic 
volumes and congestion, and concentrations of 
heavily used transit routes. The available facili
ties and rights-of-way considered in plan design 
included freeways and their medians, shoulders, 
and nonroadway rights-of-way; active and aban
doned railways and their rights-of-way; former 
electric interurban and street railway rights-of
way; and the medians and parking lanes of arterial 
streets having at least three lanes in each direction. 
Following the identification of the major travel 
corridors best served by primary transit, and the 
selection of specific alignments for each alternative 
primary transit mode from among the facility and 
right-of-way options in each corridor, system plans 
were developed for each mode, including the iden
tification of routes, stops, and stations. 

The test and evaluation of these maximum extent 
alternative modal system plans indicated the need 
to truncate the facilities and services postUlated 
under four of the primary transit mode alterna
tives in order to provide reasonably cost-effective 
system plans. Three of the four modal system 
plans required substantial truncation: the bus on 
busway, light rail transit, and commuter rail plans. 
Thus, only the bus-on-freeway plan was found able 
to cost-effectively provide primary transit through
out the greater Milwaukee area, rather than just in 
certain corridors of the area. 

With respect to the fifth primary transit mode 
considered-heavy rail rapid transit-it was deter
mined not only that it would entail substantially 
greater. capital costs than any of the other alterna
tives, but also that its speed and capacity could not 
be efficiently utilized in the Milwaukee area for at 
least the next two decades under even the most 
optimistic future for transit use. Therefore, it was 
recommended that heavy rail rapid transit be elimi
nated from further consideration under the study. 
The analyses clearly established that the only way 
that heavy rail rapid transit could operate as cost
effectively as the other alternative fixed guideway 
systems would be at excessively long head ways. 
The operation at longer head ways would be neces
sary because the attainment on the smallest heavy 
rail vehicle unit-a two-car train-of passenger load 
factors, and therefore cost-effectiveness, similar 
to those of the largest light rail vehicle unit-also 



a two-car train-would require that heavy rail rapid 
transit carry 50 percent more passengers than light 
rail transit. Compared with an articulated bus on 
a busway, the smallest heavy rail rapid transit 
vehicle unit would need to carryover 300 percent 
more passengers to attain similar load factors. 
Thus, the transit travel demand in any corridor of 
the Milwaukee area even under this most optimistic 
future for transit use was determined to be insuf
ficient to permit heavy rail rapid transit headways 
to be short enough so as to be convenient for pas
senger use. The inconvenience of the necessarily 
longer head ways outweighed any speed advantages 
of heavy rail rapid transit in attracting transit rider
ship. The heavy rail rapid transit plan was expected 
to carry between 7,000 and 11,000, or 2 to 3 per
cent, fewer passenger trips on an average weekday 
than the light rail transit and busway alternatives. 
In addition, the capital cost of the heavy rail 
alternative, as a result of its need for a fully grade
separated, exclusive right-of-way, was over two
and-one-half times that of the comparable light rail 
transit plan, and three-and-one-half times that of 
the comparable busway plan. 

Further testing of the alternative truncated pri
mary transit system plans, and subsequent testing 
of composite light rail transit, busway, and com
muter rail system plans-in which the service pro
vided by these modes was supplemented in certain 
corridors by bus-on-freeway facilities to provide 
comparable areawide coverage of primary transit 
service-indicated that all these alternative trun
cated and composite primary transit system plans 
could be expected to work well in the design year 
2000, providing a reasonably similar high level 
of primary transit service. The alternative systems 
were found to be quite similar with respect to total 
ridership, required annual public subsidy of oper
ating and maintenance costs, operating and main
tenance cost-effectiveness, and overall level of ser
vice. Each system was expected to result in about 
the same level of total transit use in the area
specifically, between 366,100 and 378,600 trips 
on an average weekday in the plan design year. In 
addition, each system was expected to entail a simi
lar annual operating and maintenance cost deficit, 
between $35 and $40 million in the plan design 
year, and to recover a similar proportion of the 
design year operating and maintenance costs from 
farebox revenues, between 54 and 59 percent. 
Finally, each plan was expected to result in about 
the same average overall speed of travel for transit 
trips on the total transit system in the design year, 
between 18 and 21 miles per hour (mph). 

The analyses indicated that SUbstantially more 
transit trips may be expected to be made on 
the primary element of the light rail transit and 

busway plans; 145,100 and 134,900 weekday trips, 
respectively, compared with 75,100 trips under the 
bus-on-freeway plan and 46,300 trips under the 
commuter rail plan. These additional trips, how
ever, may be expected to be made under the bus
on-freeway and commuter rail plans as well, but 
on the local and express elements of those plans 
at a lower level of service; that is, at speeds of 
about 16 mph compared with 25 mph on the light 
rail and busway primary elements. The overall level 
of service provided to all transit trips made on the 
bus-on-freeway and commuter rail plans, however, 
may be expected to be about the same as under 
the light rail transit and busway plans because the 
bus-on-freeway and commuter rail plans would 
provide a faster trip of about 29 mph on the pri
mary elements. 

There are significant differences in the capital 
investment and capital costs attendant to the 
implementation of the alternative plans. (Capital 
investment is defined as the total outlay of funds 
for guideway, station, and support facility con
struction and vehicle acquisition necessary to 
implement a plan over the plan design period, and 
indicates total capital resources required for plan 
implementation. Capital cost is defined as the capi
tal investment less the value of the remaining life 
of facilities and vehicles beyond the plan design 
period, and indicates the true capital cost of plan 
implementation over the plan design period.) The 
bus-on-freeway plan was found to require the least 
capital outlay over the plan design period, $341 mil
lion, with the commuter rail plan requiring only 
slightly more, $375 million. The two plans involv
ing new fixed guideway construction, the busway 
and light rail transit plans, were found to require 
substantially more capital investment, $627 and 
$834 million, respectively. Because of the expected 
30-year life of any new guideways to be con
structed, and the relatively longer life of rail 
transit vehicles, the differences in capital costs 
between the plans over the design period, while 
still substantial, were considerably less than the 
differences in capital investment. The commuter 
rail plan was found to have the lowest capital cost 
of $215 million, followed by the bus-on-freeway 
plan at $223 million. The busway and light rail 
transit plans were found to entail capital costs of 
$347 million and $436 million, respectively. 

The differences in capital costs between the plans 
may be expected to dominate the small differences 
found in the annual operating and maintenance 
cost subsidies. 

The bus-on-freeway plan was found to have the 
lowest total public cost to the plan design year of 
$77 4 million, or $0.47 per passenger to the design 
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year, based on two assumptions: first, that each 
plan would be implemented incrementally over 
the plan design period and that an equal capital 
expenditure would be made in each year over the 
20-year plan design period, and second, that the 
annual operating and maintenance cost subsidy 
would increase linearly from the current level of 
about $19 million to the plan design year level of 
between $35 and $40 million. The commuter rail 
plan was found to have a total public cost to the 
plan design year of $781 million, or $0.50 per 
passenger to the design year. The busway plan 
was found to have a total public cost to the design 
year of $883 million, or $0.57 per passenger to 
the design year; and the light rail transit plan was 
found to have a total public cost to the design 
year of $964 million, or $0.62 per passenger to 
the design year. Thus, the light rail transit plan 
would entail about 25 percent more total public 
costs over the design period than the bus-on
freeway plan. 

Certain intangible benefits, however, would sup
port development of the higher cost light rail 
transit plan. These include environmental advan
tages, advantages in shaping land use development 
and redevelopment, energy advantages, travel 
safety advantages, and advantages in reliability of 
operation. The light rail transit plan was deter
mined to have some environmental advantages with 
respect to air pollution and noise within the spe
cific corridors, although total areawide transpor
tation system air pollutant emissions and noise 
generation would not differ significantly under any 
of the transit system plans, because automobile 
and truck traffic and attendant air pollution and 
noise would be nearly the same under all of the 
transit plans. Within specific corridors and areas, 
however, the light rail vehicles would emit no air 
pollutants, such emissions occurring at a remotely 
located central power generating station. A bus 
would, however, emit air pollutants locally, releas
ing about one-half the carbon monoxide and 
hydrocarbons as an automobile and six times the 
nitrogen oxides. Also, a bus may be expected to 
generate about 20 percent more noise than a light 
rail vehicle, and about 5 to 15 percent more noise 
than an automobile. The principal noise and air 
pollution impacts may be expected to be effected 
in the Milwaukee central business district, where 
transit traffic volumes would be significant. Speci
fically, on the proposed Wisconsin Avenue transit 
mall, the light rail transit plan would result in the 
replacement of up to 200 buses during peak hours 
with 33 two-car trains of light rail vehicles. 
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All transit guideway alternatives have a potential 
to attract, and thereby guide and shape, land use 
development and redevelopment because they 
represent a public commitment to high-quality 
transit service and would increase transit travel 
accessibility. Light rail transit is considered by 
some to have a greater potential effect on devel
opment than the bus-on-freeway, bus-on-busway, 
and commuter rail alternatives because it repre
sents the greatest permanent public commitment 
to a high level of transit service in a specific loca
tion, and because its exclusive guideway and elec
trically propelled vehicles should provide the 
greatest increase in transit travel accessibility. 
However, the analyses indicated that the light rail 
transit system plan would provide about the same 
accessibility as the bus-on-freeway plan. Moreover, 
there are other factors which affect land develop
ment and redevelopment which could offset the 
land development potential of light rail transit. 
These factors are the presence of economic forces 
which support substantial land use development 
and redevelopment; the existence of a strong 
demand for such development and redevelopment 
in the urban area; the attractiveness of sites sur
rounding rail transit stations in terms of ease of 
access, utility and other urban services, physical 
features, and social characteristics; the existence of 
a public land use policy which encourages such 
development and redevelopment through coor
dinated tax policies, infrastructure supply, and 
appropriate land use controls, as well as local neigh
borhood and community acceptance and approval; 
the presence of land near the stations which is 
available, or which can be readily assembled, for 
development; and the provision of a new transpor
tation advantage through improvements in transit 
travel accessibility. Thus, the increased land devel
opment potential of light rail transit must be con
sidered uncertain at best. 

The analyses indicated that the light rail transit 
plan may expected to effect little savings of 
petroleum use over the other alternative plans con
sidered because it would not result in significantly 
less automobile use than any of the other alterna
tives, and automobile energy use dominates transit 
energy use. The use of electricity by light rail 
transit may, however, be regarded as a significant 
advantage in the event of a serious petroleum 
shortage, because the electrical energy it uses 
would not be affected and the system would have 
the potential for expanding service. The expansion 
of light rail transit service may, however, be dif
ficult in an emergency situation as vehicles for addi
tional service may be difficult to obtain quickly. 



Also, because they would be provided over fixed 
guideways, light rail transit or bus-on-busway 
transit service would be considered to be more 
reliable than transit service provided over public 
roadways shared with other traffic. Light rail 
transit or bus-on-busway transit, particularly to 
the extent that these modes utilize exclusive rights
of-way, should not be affected to any significant 
degree by traffic congestion, traffic accidents, or 
street and utility repairs which are common on 
public arterial street rights-of-way. Also, opera
tional problems caused by inclement weather
especially snow and ice-may be expected to be 
less severe than such problems on public streets. 
Light rail transit fixed guideways which are located 
within public street rights-of-way, however-either 
in median areas, in reserved lanes, or in mixed traf
fic-may be expected to be affected by all these 
problems to the extent that the guideway is not 
separated from adjacent motor vehicle traffic and 
from cross traffic at intersections. In addition, 
light rail transit suffers from the potential for an 
entire guideway segment to lose service should 
a single vehicle or train break down or become 
involved in an accident since, unlike rubber-tired 
motor vehicles, light rail vehicles cannot be steered 
around obstructions. Service disruptions can also 
occur from power outages, a breakdown in the 
overhead power distribution system, and such 
emergencies as fires which may require hose lines 
to be stretched across trackage. 

The safety of the light rail transit plan may be 
expected to be greater than that of the motor 
bus-on-freeway plan because of the extensive use 
of dedicated street right-of-way in addition to sig
nals at crossings which provide preferential treat
ment for light rail vehicles. In addition, if high-level 
boarding platforms are used, it may be expected 
that boarding and deboarding accidents, which are 
among the most common types of accidents in cur
rent day transit operations, would be significantly 
reduced. In addition, the massive structure of 
a light rail vehicle offers more protection to pas
sengers than a bus in the event of vehicle-to-vehicle 
and vehicle-to-fixed object collisions. 

The light rail transit plan would also have an advan
tage with respect to operating and maintenance 
cost-effectiveness or efficiency as it would have the 
smallest necessary public subsidy in the plan design 
year, although the other plans would have only 
slightly higher subsidies. In the design year, the 
light rail transit plan would require $4.8 million, or 
12 percent, less subsidy than the commuter rail 

plan; $2.9 million, or 8 percent, less subsidy than 
the bus-on-freeway plan; and $0.9 million, or 2 per
cent, less subsidy than the busway plan. 

However, even when considered together, these 
intangible benefits supporting the development of 
the higher cost light rail transit plan probably do 
not outweigh the capital cost difference between 
that plan and bus-on-freeway plans. Therefore, 
because the bus-on-freeway plan would attract 
the highest transit ridership of the plans and 
would have the lowest total public cost over the 
plan design period, the bus-on-freeway plan was 
recommended as the best plan under this alterna
tive future. 

Analyses of comparable commuter rail and bus
on-freeway services in each corridor in which 
commuter rail service was provided under the com
muter rail plan support this conclusion. In every 
corridor, the bus-on-freeway plan would attract 
more transit ridership in the plan design year and 
entail no greater capital cost and no greater public 
operating and maintenance cost subsidy than the 
commuter rail plan. 

Similarly, analyses of comparable bus-on-freeway 
plan services in each of the corridors in which light 
rail transit and busway facilities and services were 
proposed to be provided indicated the substantially 
higher total public cost of the light rail transit and 
busway plans in each corridor and the inability of 
these fixed guideway plans to attract any signifi
cant additional transit ridership. 

It should be noted that the bus-on-freeway plan 
recommended under this future is a unique plan 
involving the provision of primary transit service 
over an operationally controlled freeway system. 
The resulting high-speed, nonstop or limited stop 
rapid transit service over those freeways would 
provide a very high level of service, a service sup
plemented by coordinated express and local feeder 
bus service. Labor productivity of the system 
would be enhanced by the use of high-capacity 
articulated buses. Only substantial additional 
automobile traffic congestion in Milwaukee area, 
which is not expected under this alternative future, 
would give the exclusive fixed guideway alternative 
plans a level-of-service advantage over the recom
mended bus-on-freeway alternative. 

It is important to note that the recommended bus
on-freeway plan represents a significant improve
ment over the present transit system. It will, 
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however, be necessary to implement each com
ponent of the recommended plan if the level of 
service and cost-effectiveness of the bus-on-freeway 
alternative is to approach that of the busway and 
light rail transit alternatives. One of these improve
ments is the emphasis on carrying. a significant 
proportion of the total transit trips on primary 
and secondary or express lines, and not on ter
tiary lines. Only with emphasis on faster primary 
and secondary lines which are more labor-efficient 
and attractive to travelers, and only with the 
use of high-capacity articulated buses which are 
more labor-efficient, will the bus-on-freeway plan 
approach the alternative fixed guideway plans in 
number of trips carried and cost-effectiveness. 
A particularly important improvement required 
under the bus-on-freeway plan is extensive prefer
ential treatment for transit vehicles, particularly 
through the areawide freeway traffic manage
ment system. 

The implementation of a freeway traffic manage
ment system would require ramp meters to be 
constructed at freeway entrance ramps throughout 
the Milwaukee area, including all of Milwaukee 
County, substantial parts of Waukesha and Ozau
kee Counties, and parts of Washington and Racine 
Counties. This extensive ramp metering would be 
essential to attainment of the free-flowing opera
tion of the area freeway system envisioned under 
the bus-on-freeway plan. Under the plan, it is 
envisioned that the freeway traffic management 
system would exercise sufficient constraint on 
freeway access to ensure uninterrupted freeway 
traffic flow and operating speeds of at least 40 to 
45 mph over essentially all of the freeway system 
in the Milwaukee area during average weekday 
peak travel periods. 

A limited freeway traffic management system 
implemented incrementally by the Wisconsin 
Department of Transportation since 1969 is in 
operation today in central Milwaukee County. The 
system consists of ramp meters and corresponding 
freeway traffic detectors at 20 freeway entrance 
ramps in central Milwaukee County. This limited 
system was originally operated primarily to facili
tate the smooth entry of vehicles into the traffic 
stream on the most heavily congested freeway seg
ments in the central area of Milwaukee County. 
This original objective has been broadened to 
include reducing total freeway traffic volumes by 
restricting access. While providing important bene
fits in promoting the safer and smoother flow of 
traffic near entrance ramps, this limited system 
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would not attain the high level of freeway opera
tion envisioned under the bus-on-freeway plan, 
particularly under this alternative future which 
envisions substantial growth in total regional travel. 
The access at the limited freeway entrance ramps 
located on congested freeway segments which are 
now metered would have to be severely constrained 
to potentially attain the level of freeway operation 
envisioned under the bus-on-freeway plan. Only 
with an areawide system of ramp meters and atten
dant control of freeway access would the envi
sioned freeway operation be practically attainable. 

It should be recognized in this respect that there 
are obstacles to expanding the present limited 
freeway traffic management system. The Regional 
Planning Commission's Intergovernmental Coordi
nating and Advisory Committee on Transportation 
System Planning and Programming for the Mil
waukee Urbanized Area has refused to include the 
installation of any further ramp meters in the trans
portation improvement program for southeastern 
Wisconsin, and recommended in the transportation 
systems management plan for the Milwaukee area 
(see SEWRPC Community Assistance Planning 
Report No. 21, A Transportation Systems Manage
ment Plan for the Kenosha, Milwaukee, and Racine 
Urbanized Areas in Southeastern Wisconsin: 1978) 
that a prospectus for a preliminary engineering 
study of an areawide freeway traffic management 
system be prepared prior to endorsement by the 
Committee of any further implementation of such 
a system. 19 The study was to provide recommen
dations concerning the extent of freeway ramp 
metering and attendant preferential motor bus 
access to the freeway system in the greater Mil
waukee area; the speeds and volumes to which the 
area freeway system should be controlled; and, 
importantly, the degree of metering which would 

19 An areawide freeway traffic management system 
was also recommended for implementation under 
the Commission's long-range regional transporta
tion system plan. See SEWRPC Planning Report 
No. 25, A Regional Land Use Plan and a Regional 
Transportation Plan for Southeastern Wisconsin: 
2000, Volume Two, Alternative and Recom
mended Plans. 



be necessary at each on-ramp to achieve those free
way speeds and volumes. The study was to address 
the potential costs and benefits of freeway traffic 
management, assessing resultant freeway and sur
face arterial street congestion and travel speeds, 
freeway entrance ramp queues and the impacts of 
such queues on connecting surface arterial streets, 
and the equity as well as costs of freeway traf
fic management. 

On March 26,1979, the prospectus for the required 
preliminary engineering study was completed by 
the Commission staff and unanimously approved 
by the steering committee created by the Com
mission to guide the preparation of the prospectus. 
The prospectus was approved by the Commission 
itself on June 7, 1979. However, funding for the 
conduct of the study recommended in the pros
pectus has not been obtained to date. As a con
sequence, the Intergovernmental Coordinating and 
Advisory Committee on Transportation System 
Planning and Programming for the Milwaukee 

Urbanized Area did not approve the installation 
of any additional ramp meters in the Milwaukee 
area in either 1980 or 1981. 

The areawide freeway traffic management system 
would have to consist of an interconnected system 
of ramp meters throughout the Milwaukee area, 
a centralized control computer system govern
ing operation of the ramp meters, surveillance 
equipment, changeable message signs, lane control 
signals, and entrance ramp reconstruction for 
transit vehicle bypass lanes. The capital investment 
required for such a system, consisting of an esti
mated total of 166 ramp-meter locations, has been 
estimated to total $14.5 million in 1979 dollars. 
The operation and maintenance of such an area
wide system, including building maintenance, com
puter maintenance, staff salaries, and the operation 
and maintenance of the ramp meters, has been 
estimated to cost $870,000 annually in 1979 dol
lars. All these costs have been included in the 
bus-on-freeway plan. 
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Chapter IV 

ALTERNATIVE PRIMARY TRANSIT SYSTEM PLAN DESIGN, TEST, 
AND EVALUATION FOR THE STABLE OR DECLINING GROWTH 

SCENARIO-DECENTRALIZED LAND USE PLAN ALTERNATIVE FUTURE 

INTRODUCTION 

This chapter describes the formulation, test, and 
evaluation of primary transit alternatives under 
that future of the four alternative futures consid
ered under this study which is intended to provide 
the least favorable conditions in the Region for 
primary transit system development and use. This 
future assumes stable or declining levels of popu
lation and economic activity within the Region; 
decentralized land use development; a moderate 
increase in the cost of motor fuel, but an actual 
decrease in the out-of-pocket cost of automobile 
travel due to increased efficiency in automobile 
fuel utilization; and a continuation of popUlation 
lifestyle trends which include a continued increase 
in female labor force participation and decreases in 
household size. New urban development under this 
alternative future would occur primarily at low 
densities in a highly diffused pattern well beyond 
the periphery of existing urban centers. Salient 
aspects of this alternative future are summarized 
in Table 186, and are described in greater detail in 
a companion document to this report, SEWRPC 
Technical Report No. 25, Alternative Futures for 
Southeastern Wisconsin. 

Alternative primary transit system plans for this 
future have been designed, tested, and evaluated 
utilizing the procedures described in Chapter II 
of this report. The first step of the testing and 
evaluation process was the identification under 
each alternative future of a set of maximum extent 
corridors to be considered for the provision of 
primary transit facilities and services in the Mil
waukee area. A set of such corridors was identified 
under each future for each primary transit mode
bus-on-freeway, fixed guideway modes of bus-on
busway and light rail transit, and commuter rail. 1 

The corridors we're identified primarily on the basis 
of existing and future travel demand in the Mil
waukee area. Also considered in the identification 
of the maximum extent corridors was the avail
ability of rights-of-way, or facilities, as appropriate, 
suitable for the location of guideways for the vari
ous modes at a minimum of cost and disruption. 
Because the bus-on-freeway and commuter rail 
modes use existing guideway facilities-'--freeways 

and certain active railway lines, respectively-and 
because none of the sets of maximum extent cor
ridors for these two modes contained more than 
one alternative alignment, while some corridors 
had no available alignments, maximum extent 
system plans specific in alignment were able to be 
identified in the first step of the plan design, test, 
and evaluation process under each future for these 
two modes. 

In the second step of the plan design, test, and 
evaluation process, alternative alignments under 
each alternative future were designed and evaluated 
within each of the corridors identified for each of 
the fixed guideway modes. Common alignments 
were designed for the bus-on-busway and light rail 
transit modes, but both Class A and Class B align
ments were investigated for these two modes in 
each corridor. Specific alignments were selected 
from among the alternatives within each corridor 
for each mode on the basis of capital cost, travel 

1 Maximum extent corridors were also defined for 
heavy rail rapid transit under the moderate growth 
scenario-centralized land use plan alternative future, 
the most optimistic future of the four considered 
and the first for which alternative primary transit 
plans were designed, tested, and evaluated under 
this study. Under the moderate growth scenario
centralized land use plan alternative future, specific 
heavy rail rapid transit alignments were selected 
within each of the corridors of major travel 
demand, and a maximum extent system plan was 
quantitatively tested and evaluated. When com
paring the heavy rail mode with the light rail 
mode, the test and evaluation showed the heavy 
rail rapid transit mode as recovering a similar pro
portion of operating and maintenance costs from 
fare box revenues, but carrying less ridership and 
requiring more than twice the capital cost. Accord
ingly, heavy rail rapid transit was eliminated from 
further consideration as an alternative primary 
transit mode and was not considered under the 
three less optimistic futures considered under 
this study. 
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Table 186 

CHARACTERISTICS OF THE STABLE OR DECLINING GROWTH SCENARIO· 
DECENTRALIZED LAND USE PLAN ALTERNATIVE FUTURE 

Key External Factors 

Energy Economic Conditions Population Lifestyles 

Oil price to converge with world oil price, Region is considered to have relatively Female labor force participation increases 
which will increase at 2 percent annual low attractiveness and competitiveness to 65 to 70 percent and total labor force 
rate to $39 per barrel in the year 2000 participation is 70 to 75 percent 
(1979 dollars) Per capita incre,!se I ikely but no house-

hold increase envisioned as a result of A continuation of below replacement 
Petroleum-based motor fuel to increase to the lack of attractiveness and com- fertility rates by the year 2000 

$1.50 per gallon by the year 2000 petitiveness of Region, but increased 
(1979 dollars) proportion of the population is of work Average household size continues 

force age, and there is increased labor to decline 
Assumes no major or continuing force participation 

disruptions in oil supply 

High degree of conservation in all sectors 
resulting in increase in energy use of 
2 percent or less per year 

Attendant Regional Change 

Econom ic Activity of Population of Region 
Region in the Year 2000 in the Year 2000 

887,000 jobs 1,688,400 persons 
Manufacturing 30 percent 26.8 percent-0-19 years of age 
Services. 41 percent 60.6 percent-20-64 years of age 
Other ..... 29 percent 12.6 percent-65 years of age or older 

Income of $23,700 per household in 1979 dollars 673,600 households 
(11 percent increase since 1970, or a 0.3 percent 
annual rate of increase) Average household size of 2.3 persons 

Income of $9,500 per capita in 1979 dollars 
(46 percent increase since 1970, or a 1.3 percent 
annual rate of increase) 

Land Use Plan 

Urban Growth and Density Population Distribution Employment Distribution 

Occurs primarily at low and suburban Milwaukee County Milwaukee County 
residential density in a diffused pattern Population 700,000 persons Employment 525,300 jobs 
in areas proximate to and removed Percent Change Percent Change 
from existing urban centers from 1970 - 33.6 from 1970 2.7 

Existing developed portions of Milwaukee Percent Change Percent Change 
may decrease in residential density from 1978 - 26.6 from 1978 6.6 
between 1970 and 2000 Outlying County Outlying County 

Population Employment 
(Ozaukee, (Ozaukee, 
Washington, Washington, 
Waukesha) 605,000 persons Waukesha} 206,900 jobs 

Percent Change Percent Change 
from 1970 73.1 from 1970 96.3 

Percent Change Percent Change 
from 1978 36.4 from 1978 46.3 

Source: SEWRPC. 
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time advantage, travel market potential, and com
munity disruption. In the third step, maximum 
system plans were prepared under each alternative 
future for each fixed guideway mode by judici
ously combining the selected alignments in each 
corridor into a system. 

In the fourth step of the plan design, test, and 
evaluation process, the maximum system plans for 
all of the modes considered under each alternative 
future were subject to testing-using traffic simu
lation model stUdies-evaluation, and comparison. 
Some services and facilities in some of the corri
dors in the maximum system plans were "cut back" 
or deleted following evaluation. The truncated sys
tems were then tested, reevaluated, and again com
pared to the other truncated system plans. 

In the fifth step of the process, a best plan was 
synthesized for each alternative future. That plan 
was, for some futures, a combination of the trun
cated plans tested and compared for the various 
modes, and for others was entirely the truncated 
system plan of one of the modes. 

In the sixth and final step, the recommended pri
mary transit system plan was developed. This 
recommended plan consisted of two tiers, a "lower 
tier" and an "upper tier." The lower tier, intended 
for immediate implementation, is comprised of 
those elements of the alternative primary transit 
system plans which appeared in the best plans 
selected for three or four of the alternative futures, 
and which, therefore, could be considered robust 
and viable under the full range of possible futures 
and under greatly varying future conditions. The 
upper tier consisted of those elements which 
appeared in the best plans selected for only one 
or two of the futures. Facilities in the lower tier, 
as noted, are intended for immediate implemen
tation. Implementation of facilities in the upper 
tier is intended to be postponed for a period of 
time, until the need for the facilities can be better 
established over time. Available rights-of-way for 
such facilities are, however, intended to be pre
served in order to retain maximum flexibility for 
future development. 

DEVELOPMENT OF MAXIMUM EXTENT 
PRIMARY TRANSIT SYSTEM NETWORKS 

As already noted, the first step in the design, test, 
and evaluation of alternative primary transit 
system plans under each of the alternative futures 
was the identification of a set of maximum extent 
corridors within which the provision of each type 

of primary transit mode could be considered. In 
the previous chapter of this report, such a set of 
corridors was identified for the moderate growth 
scenario-centralized land use plan alternative 
future-the most optimistic future for the devel
opment and use of primary transit facilities and 
services in the Milwaukee area. The set consisted 
of three maximum extent networks: one for motor 
bus on freeways, one for the fixed guideway modes 
of motor bus on busway and light rail transit, and 
one for commuter rail. Only those corridors 
marked by heavy concentrations of travel demand 
or by the availability of rights-of-way-or of facili
ties in the case of bus-on-freeway and commuter 
rail-with attendant potentially low development 
cost and minimum disruption were included in 
each of the three sets of corridors. 

Service to Major Travel Demands 
Corridors of major travel demand in the Milwaukee 
area under the moderate growth scenario
centralized land use plan alternative future were 
identified through analyses of the location of exist
ing and proposed major trip generators and of 
existing and future travel desire lines; of the impact 
of probable future travel demand on the transpor
tation system in the absence of any future transit 
improvements; and of the utilization of existing 
transit routes. 

The maximum networks of corridors for the stable 
or declining growth scenario-decentralized land use 
plan alternative future, as well as for the two 
futures under this study which are intermediate 
with respect to potential transit need and use-the 
stable or declining growth scenario-centralized land 
use plan alternative future and the moderate growth 
scenario-decentralized land use plan alternative 
future-may be expected to be similar to those 
already defined for the moderate growth scenario
centralized land use plan alternative future. This is 
because the incremental increases or decreases in, 
and the redistribution of, population, households, 
and employment are necessarily relatively small 
under all of the four futures over the 20-year 
planning horizon, and the location of major cor
ridors of travel demand in the Milwaukee area 
may be expected to remain unchanged over that 
time. The differences between the futures in the 
levels of population, employment, and households, 
however, along with the postulated differences 
in external· factors such as motor fuel cost and 
availability, may be expected to significantly affect 
the practicality of developing primary transit facili
ties, particularly fixed guideway facilities, in each 
of the identified corridors. 
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In the following paragraphs, those factors unique 
to the identification of major corridors of travel 
demand under the stable or declining growth 
scenario-decentralized land use plan alternative 
future are presented and compared with those 
unique to the moderate growth scenario-centralized 
land use plan alternative future, including the 
location of certain proposed major trip generators, 
probable future travel desire lines, and probable 
future arterial street and highway traffic and public 
transit loadings on a transportation system which 
includes no significant public transit system 
improvement. The intent of this comparison is 
to determine if indeed there is little difference 
between major travel corridors under these two 
divergent futures; one the most transit-oriented of 
the four futures considered, and the other the least 
transit-oriented. If no significant differences are 
found, then it is reasonable to use the same set 
of major travel corridors for all four alternative 
futures as the point of departure for system plan 
design. The remaining two futures are intermediate 
futures to the two extreme futures. It should be 
recognized that many factors considered in the 
identification of major travel corridors are not 
unique to any particular alternative future, includ
ing the location of existing major trip generators, 
existing travel desire lines, existing public transit 
routes of heavy ridership, and existing rights-of
way or facilities available for primary transit devel
opment at a minimum of cost and disruption. 

Major Land Use Activity Centers: The location of 
major travel corridors in the Milwaukee area and 
in the Southeastern Wisconsin Region can be iden
tified, in part, through an examination of the 
location of existing and proposed major land use 
activity centers. Travel to, from, and between these 
centers and areas may be expected to represent 
a substantial proportion of the travel in the cor
ridors of heavy travel demand within the Mil
waukee area. 

All existing and many proposed major land use 
activity centers which primary transit should con
nect and serve are identical under each of the 
two extreme futures, including existing and pro
posed major medical centers; existing and proposed 
major park and outdoor recreation areas; existing 
technical and vocational schools, colleges, and uni
versities; and existing and proposed intercity trans
portation terminals. The existing ana proposed 
locations of these land use activity centers and 
areas in the year 2000 under the stable or declining 
growth scenario-decentralized land use plan alter-
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native future are shown on Map 89, and under the 
moderate growth scenario-centralized land use plan 
alternative future on Map 5. 

There are some differences between the two 
futures with respect to proposed major retail and 
service centers and major industrial centers. As of 
January 1980, there were 13 major retail and ser
vice centers located in the Region, 10 of which 
were located within the Milwaukee area. Under the 
stable or declining growth scenario-decentralized 
land use plan alternative future, four additional 
retail and service centers within the Region would 
be developed-specifically, in Cedarburg-Grafton, 
the Waukesha central business district, the West 
Bend central business district, and Racine-West, as 
shown in Table 187. Three of these centers-the 
Waukesha central business district, the West Bend 
central business district, and Racine-West-are also 
proposed to be developed under the moderate 
growth scenario-centralized land use plan alterna
tive future. The retail center that would be devel
oped in the Region under the stable or declining 
growth scenario-decentralized land use plan alter
native future, but not under the moderate growth 
scenario-centralized land use plan alternative future, 
would be located in the Cedarburg-Grafton area. 
On the other hand, one retail center-located in 
Oak Creek-would be developed under the mod
erate growth scenario-centralized land use plan 
alternative future, but not under the stable or 
declining growth scenario-decentralized land use 
plan alternative future. 

Major industrial centers include the larger and 
more concentrated locations of manufacturing 
activities, wholesaling offices, and warehouse and 
storage areas within the Region. As of January 
1980, there were 18 major industrial centers 
located in the Region, 15 of which were located in 
the Milwaukee area. Under the stable or declining 
growth scenario-decentralized land use plan alter
native future, three new major industrial centers 
would be developed in the Region-specifically, in 
Cedarburg-Grafton, Waukesha, and Burlington-as 
shown in Table 188. Two of these-the Waukesha 
and Burlington centers-would also be developed 
under the moderate growth scenario-centralized 
land use plan alternative future. The one center 
to be developed under the stable or declining 
growth scenario-decentralized land use plan alter
native future but not under the moderate growth 
scenario-centralized land use plan alternative future 
would be located in the Cedarburg-Grafton area. 
Three centers-the Milwaukee-Granville, Oak Creek, 



Map 89 

EXISTING AND PROPOSED LAND USE ACTIVITY CENTERS IN THE REGION UNDER 
THE STABLE OR DECLINING GROWTH SCENARIO·DECENTRALIZED LAND USE PLAN 
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One of the considerations in the identification of potential fixed guideway alignments was the location of major land use activity centers in 
the Milwaukee area and in the Southeastern Wisconsin Region, Such major act iviTy centers and areas include the large retail and service cen
ters, major industrial centers, intercity transportat ion terminals, regional parks, major medical centers, colleges and un iversities, and concen
trations of high-density residential development. Shown on this map are the existing major land use centers as of 1980, as well as such major 
centers proposed for development by the year 2000 under the stable or declining growth scenario-decentralized land use plan alternative future. 

Source: SEWRPC. 349 



Table 187 

EXISTING AND PROPOSED MAJOR RETAIL AND SERVICE CENTERS IN THE REGION 
UNDER THE STABLE OR DECLINING GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Net Land Use Areab 

(acres) Employment 

Major Retail and 
Service Centers a 1970 2000 1972 2000 

Existing 
Milwaukee Area 

Bay Shore. · . 28 28 5,600 5,700 
Capitol Court. 28 28 3,000 3,100 
Mayfair. · . . . 21 38 3,600 5,500 
Milwaukee Central Business District. 97 97 65,000 59,400 
Mitchell Street. ... . . 20 -- 4,400 --
Northridge ... . ... · .. · . · . -- 45 -- 4,500 
Southgate. .. · . . . . . · .. · . . . 28 28 2,400 2,500 
South ridge .. · ... · . 25 43 2,700 4,500 
West All is-West. · . · . · .. 21 26 1,500 2,100 
Brookfield Square. . . ..... 44 82 1,900 6,100 

Subtotal 330 415 91,000 93,400 

Other 
Kenosha Central Business District. 29 29 2,400 2,400 
Racine Central Business District. 31 31 4,100 4,300 
Elmwood Plazac . .. 18 -- 1,700 --

Subtotal 78 60 8,200 6,700 

Existing Total 408 475 99,200 100,100 

Proposed 
Cedarburg-Grafton · . -- 29 -- 2,900 
Waukesha Central Business District. -- 42 -- 6,200 
West Bend Central Business District. -- 43 -- 2,900 
Racine-West · . -- 34 -- 3,500 

Subtotal -- 148 -- 15,500 

Proposed Total 408 623 99,200 115,600 

Neighborhood and Other Retail 
and Service Centers . . . · . 6,109 6,273 205,900 295,700 

Total 6,517 6,896 305,100 411,300 

aSee Map 5 in Chapter III. 

b Includes only that land actually used for retail and service purposes. 

c This center would be replaced by a proposed new center at the intersection of 5TH 1 ~ ;Jnd 5TH 31. Elmwood Plaza would remain as 
a community-! '31 retail and service center. 

Source: 5EWRFC. 

and Kenosha-West centers-would not be devel
oped under this stable or declining growth scenario
decentralized land use plan alternative future, but 
would be developed under the moderate growth 
scenario-centralized land use plan alternative future. 
With the exception of these two retail centers and 
four industrial centers, the existing and proposed 
major activity centers and areas within the Region 
are similar, particularly in terms of their influence 
on future travel corridors. 
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Future Travel Desire Lines: An important factor 
considered in the identification of the maximum 
networks of corridors for the potential location of 
primary transit facilities and services was the prob
able future travel desire lines within the Milwaukee 
area and the Region. An examination of the prob
able pattern and volume of travel which may be 
expected to occur in the year 2000 under the stable 
or declining growth scenario-decentralized land use 
plan alternative future indicates little change in 



Table 188 

EXISTING AND PROPOSED MAJOR INDUSTRIAL CENTERS IN THE REGION UNDER 
THE STABLE OR DECLINING GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Major Industrial Centersa 

Existing 
Milwaukee Area 

Cudahy-South Milwau kee. .. 
Milwaukee-Glendale. · . . . 
Milwaukee-Menomonee Valley East. 
Milwaukee-Menomonee Valley West. 
Milwaukee-Near North · . 
Milwaukee-Near South .. 
Milwaukee North. 
Milwaukee South. .. 
Oak Creek. · . . . 
West Allis-East. · . 
West Allis-West. 
West Milwaukee 
West Bend. .. . . 
Butler-Wauwatosa-Brookfield. · . 
New Berlin 

Subtotal 

Other 
Kenosha-East. · . 
Mt. Pleasant. 
Racine. 

Subtotal 

Existing Total 

Proposed 
Cedarbu rg-Grafton 
Waukesha. .. 
Burlington .. · . . . · . 

Subtotal 

Proposed Total 

Local and Other Industrial Centers. · . 

Total 

aSee Map 5 in Chapter III. 

b Includes only that land actually used for industrial purposes. 

Source: SEWRPC. 

regional travel demand, and a regional travel desire 
line pattern that continues to be concentrated in 
Milwaukee County, focusing on the City of Mil
waukee and the Milwaukee central business district 
(see Map 90). The major corridors of travel desires 
radiating from the Milwaukee central business dis
trict to the southeast, southwest, north, and north
east, as shown on Map 6 of Chapter III of this 
report, may be expected to remain, as may the 

Net Land Use Area 
b 

1970 

256 
358 
398 
120 
123 
280 
342 

89 
--
220 
129 
408 

83 
375 
174 

3,355 

214 
162 
273 

649 

4,004 

--
--
--
--

4,004 

6,034 

10,038 

(acres) Employment 

2000 1972 2000 

270 7,300 7,500 
358 17,800 17,900 
398 18,600 14,700 
120 5,300 5,400 
123 15,000 13,800 
280 12,600 12,700 
342 20,800 19,900 

89 4,100 4,200 
327 -- 3,800 
220 9,300 9,400 
129 3,600 3,700 
408 15,400 14,500 
139 3,800 4,700 
375 14,600 14,700 
524 3,500 8,400 

3,775 151,700 151,500 

214 11,600 10,600 
183 3,500 3,800 
273 12,500 11,600 

670 27,600 26,000 

4,445 179,300 177,500 

245 -- 3,500 
394 -- 7,400 
264 -- 4,600 

1,230 -- 19,300 

5,675 179,300 196,800 

7,184 120,800 137,400 

12,859 300,100 334,200 

crosstown corridors oriented in an east-west direc
tion north of the central business district. The 
travel desire line pattern under the stable or 
declining growth scenario-decentralized land use 
plan alternative future is also similar to that under 
the moderate growth scenario-centralized land use 
plan alternative future, which is shown on Map 7 
of Chapter III of this report, with the exception 
that significantly lower volumes of travel may be 
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ANTICIPATED FUTURE TRAVEL 
DESIRE LINES IN THE REGION 

UNDER THE STABLE OR 
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Another consideration in the identification of potential fixed guideway alignments was the probable future location of major corridors of 
travel demand as indicated by future travel desire lines. Under the stable or declining growth scenario-decentralized land use plan alternative 
future, major corridors of travel demand as indicated by concentrations of travel "desire lines" connecting person trip origins and destinations 
may be expected to continue to be concentrated in the Milwaukee area, focusing on downtown Milwaukee, as do the existing travel desire 
lines (see Map 6). Travel volumes within Milwaukee County may be expected to remain heavy along most major corridors, but at a somewhat 
reduced level from those travel desires anticipated under the moderate growth scenario-centralized land use plan alternative future. Also, the 
overall demand can be expected to be distributed over a large area, especially in the eastern Waukesha County, southeastern Washington 
Cou nty, and southern Ozau kee Cou nty areas. 

Source: SEWRPC. 
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expected in all corridors under the stable or 
declining growth scenario-decentralized land use 
plan alternative future. 

Future Travel Volumes: Another important con
sideration in the identification of the maximum 
networks of corridors for the potential location 
of primary transit facilities is the probable future 
traffic volumes which may be expected to occur on 
a transportation system which includes long-range 
arterial highway improvements-those included in 
the "lower tier" of the arterial street and highway 
element of the adopted long-range regional trans
portation system plan-but only short-range transit 
improvements-those included in the adopted Mil
waukee County Transit System short-range plan. 
Those segments of this postulated future transpor
tation system which carry the highest volumes of 
traffic may be expected to identify corridors of 
heavy travel demand with future potential for pri
mary transit facility and service development. Those 
parts of the arterial street system carrying both 
high traffic volumes and experiencing severe traffic 
congestion will, in particular, identify corridors 
with a good potential for future development. 

Under this alternative future and the "base" trans
portation system, more fully described in Chap
ter III of this report, a total of about 4.71 million 
person trips may be expected to be generated on 
an average weekday within the Region by the year 
2000. As shown in Table 189, this represents an 
increase of about 4 percent over the approximately 
4.51 million person trips generated within the 
Region on an average weekday in 1972. The overall 
4 percent increase in total person trips generated 
within the Region from 1972 to 2000 is consistent 
with the regional changes in population, house
hold, and employment levels and characteristics 
under the stable or declining growth scenario
decentralized land use plan alternative future. 
Employment in the Region under this future is 
expected to increase by about 18 percent, and 
home-based work person trips under this future 
would increase by about 14 percent. Person trips 
for all other purposes except work and school
such as shopping, social and recreational, and medi
cal or dental purposes-would increase by approxi
mately 1 percent. The lack of significant change 
in tripmaking for these purposes is reasonable, 
because while the number of households, or "units 
of tripmaking," would increase by about 20 per
cent under this future, the number of persons per 
household, or per unit of tripmaking, would decline 
by more than 20 percent. In addition, household 
levels of income and automobile availability would 

not change significantly from levels existing in 
1972 under this future. School trips, however, are 
anticipated to increase by about 9 percent, despite 
the 7 percent decline in regional population and 
35 percent decline in school-age population. This 
increase in school trips would result from the 
decentralization of the Region's population under 
this future, and the consequent decline in the 
proportion of school person trips which can be 
expected to be made by walking. School bus 
person trips, largely made in outlying and rural 
areas, are expected to increase by 33 percent under 
this future. School person trips made by auto
mobile are expected to decrease by about 3 per
cent. School person trips made by urban transit are 
expected to decline by about 25 percent-much 
more than the decline in regional population and 
about the same as the decrease in regional school
age population. 

The distribution of person trips internal to the 
Region anticipated under this alternative future 
and base transportation system is summarized in 
Table 190. Under this alternative future and base 
transportation system, about 3.1 million auto
mobile driver trips may be expected to be gen
erated on an average weekday in the Region, as 
well as 1.1 million automobile passenger trips, 
208,300 transit passenger trips, and 231,200 
school bus passenger trips. Most significant under 
this alternative future and base plan is the small 
change in transit passenger trips anticipated in the 
Region between 1972 and the year 2000, and the 
decline in transit passenger trips expected in the 
Milwaukee area, as shown in Table 191. This lack 
of significant change in transit use in the Mil
waukee area over the 28-year period from 1972 
to 2000 appears reasonable under this, the least 
optimistic future for transit use in the Milwaukee 
area. The cost of automobile travel per mile would 
not change significantly from 1972 levels under 
this future, as shown in Table 192, and the total 
amount of travel in the Milwaukee area would 
decline. Population in Milwaukee County would 
decline by nearly 34 percent, and the number of 
households in Milwaukee County would decline by 
more than 12 percent. Average levels of household 
income and automobile availability in Milwaukee 
County would increase by only 8 and 2 percent, 
respectively. However, public transit in the Mil
waukee area would nearly maintain its 1972 level 
of ridership despite this decline in total person 
travel, because under this future and base plan 
transit fares would be reduced by nearly one-half 
over the planning period, expressed in constant 
1972 dollars, and the base plan includes route 
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Table 189 

COMPARISON OF THE DISTRIBUTION OF INTERNAL PERSON TRIPS IN THE REGION BY TRIP PURPOSE: 1972, 
ADOPTED REGIONAL LAND USE AND TRANSPORTATION SYSTEM PLANS, AND BASE PRIMARY TRANSIT 
SYSTEM PLAN FOR THE STABLE OR DECLINING GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Internal Person Trips Generated on an Average Weekday 

Existing 1972 2000 Adopted Plan Base Plan 

Number Percent Number Percent Number Percent 
Trip Purpose of Trips of Total of Trips of Total of Trips of Total 

Home-Based Work ..... 1,055,500 23.7 1,364,600 23.7 1,198,600 25.7 
Home-Based Shopping ... 673,600 15.1 848,700 14.8 668,300 14.3 
Home-Based Other . . . . . 1,532,600 34.3 1,948,600 33.9 1,514,000 32.5 
Nonhome Based. . . . . . . 779,800 17.5 1,001,300 17.4 852,700 17.7 

School ............ 418,900 9.4 587,700 10.2 456,600 9.8 

Total 4,460,400 100.0 5,750,900 100.0 4,660,200 100.0 

Source: SEWRPC. 

Table 190 

COMPARISON OF THE DISTRIBUTION OF INTERNAL PERSON TRIPS IN THE REGION BY MODE OF TRAVEL 
1972, ADOPTED REGIONAL LAND USE AND TRANSPORTATION SYSTEM PLANS, AND BASE PRIMARY TRANSIT 

SYSTEM PLAN FOR THE STABLE OR DECLINING GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Internal Person Trips Generated on an Average Weekday 

Existing 1972 

Number Percent 
Mode of Travel of Trips of Total 

Automobile Driver ..... 2,884,700 64.7 
Automobile Passenger ... 1,217,900 27.3 
Transit Passenger ...... 184,200 4.1 
School Bus Passenger. . . . 173,600 3.9 

Total 4,460,400 100.0 

Source: SEWRPC. 

extensions and level-of-service improvements actu
ally made in the Milwaukee area transit system 
since 1972, together with those proposed in the 
recommended five-year transit system plan for 
Milwaukee County. 

The forecast ridership increase is inconsistent with 
trends in transit use in the Milwaukee area. Since 
public ownership of the system in 1975, when 
fares were stabilized and service improved, and 
since the cost of motor fuel and automobile travel 
began to increase SUbstantially, transit ridership in 
the Milwaukee area has increased at an average 
annual rate of about 5 percent. 
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2000 Adopted Plan Base Plan 

Number Percent Number Percent 
of Trips of Total of Trips of Total 

3,764,100 65.5 3,144,400 67.4 
1,363,200 23.7 1,076,300 23.1 

335,000 5.8 208,300 4.5 
288,600 5.0 231,200 5.0 

5,750,900 100.0 4,660,200 100.0 

The traffic volumes anticipated on the arterial 
street and highway system under this alterna
tive future and base transportation system are 
shown on Map 91. As under the moderate growth 
scenario-centralized land use plan alternative 
future, the heaviest traffic volumes are expected 
to be carried on the freeway system, and the 
heaviest traffic volumes on the freeway system 
may be expected to occur in Milwaukee County. 
Within Milwaukee County, the heaviest concentra
tions of traffic volumes may be expected to occur 
on freeways emanating radially from the City of 
Milwaukee central business district to the north on 
the North-South Freeway (IH 43), to the west on 



Table 191 

COMPARISON OF THE DISTRIBUTION OF INTERNAL TRANSIT PASSENGER TRIPS 
IN THE MILWAUKEE AREA BY TRIP PURPOSE: 1972, ADOPTED REGIONAL LAND USE 

AND TRANSPORTATION SYSTEM PLANS, AND BASE PRIMARY TRANSIT SYSTEM PLAN 
FOR THE STABLE OR DECLINING GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Average Weekday Transit Passenger Trips 

Existing 1972 2000 Adopted Plan Base Plan 

Number Percent Number Percent Number 
Trip Purpose of Trips of Total of Trips of Total of Trips 

Home-Based Work ..... 70,100 39.4 123,000 41.8 60,900 
Home-Based Shopping ... 18,000 10.1 33,000 11.2 21,700 
Home-Based Other . . . . . 26,900 15.1 77,500 26.3 42,000 
Nonhome Based ....... 12,600 7.1 9,800 3.3 8,400 
School ............ 50,200 28.3 51,300 17.4 36,400 

Total 177,800 100.0 294,600 100.0 169,400 

Source: SEWRPC. 

Table 192 

COMPARISON OF FACTORS WHICH AFFECT TRAVEL MODE CHOICE: 1972 AND 
1979 CONDITIONS, ADOPTED REGIONAL LAND USE AND TRANSPORTATION 

SYSTEM PLANS, AND BASE PRIMARY TRANSIT SYSTEM PLAN FOR THE STABLE 
OR DECLINING GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Factor Existing 1972 Existing 1979 2000 Adopted Plan 
Motor Fuel 

Cost per Gallon (in 1979 dollars) ... $0.65 $1.00 $1.80 
($0.36 in ($1.00 in 

1972 dollars) 1972 dollars) 
Automobile Fuel Efficiency 

(miles per gallon). ........... 12 14 27.5 
Cost per Mile (in 1979 dollars)' .... $0.05 $0.07 $0.07 

($0.03 in ($0.04 in 
1972 dollars) 1972 dollars) 

Milwaukee Area Transit Fare 
(in 1979 dollars)' ............ $0.90 $0.50 $0.90 

($0.50 in ($0.50 in 
1972 dollars) 1972 dollars) 

Regional Automobile Availabil ity 
Total. .................. 704,600 802,100 1,002,500 
Average Number of 
Persons per Auto ........... 2.6 2.2 2.2 

Source: SEWRPC. 

Percent 
of Total 

35.9 
12.8 
24.8 

5.0 
21.5 

100.0 

Base Plan 

$1.50 

32.0 
$0.05 

$0.50 

901,700 

1.9 

the East-West Freeway (IH 94), and to the south 
on the North-South Freeway (IH 94). In addition, 
heavy traffic volumes may be expected in an east
west direction on the Airport Freeway (IH 894) 
south of the Milwaukee central business district, as 
well as in a north-south direction along the Zoo 
Freeway (USH 45 and IH 894) west of the City 
of Milwaukee. 

Standard arterial streets and highways which may 
be expected to carry substantial average weekday 
traffic volumes in the year 2000 under this future 
are located. primarily in north-central and north
western Milwaukee County, where there are no 
existing or planned freeways, as under the mod
erate growth scenario-centralized land use plan 
alternative future. Particularly heavily traveled arte-
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Map 91 

AVERAGE WEEKDAY TRAFFIC 
VOLUMES ON THE REGIONAL 

ARTERIAL STREET AND HIGHWAY 
SYSTEM: BASE TRANSPORTATION 

SYSTEM PLAN AND STABLE OR 
DECLINING GROWTH SCENARIO· 

DECENTRA LIZED LAND USE PLAN 
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The average weekday traffic volumes anticipated on the regional arterial street and highway system in the year 2000 under the base transporta· 
tion system for the stable or declining growth scenario-decentralized land use plan alternative future are shown on this map. The greatest traffic 
volumes may be expected to be carried on the freeway system. Of particular significance to trans it planning are the standard surface arterial 
streets and highways which are expected to carry substantia) average weekday traffic volumes in the year 2000. Such facili t ies are located prin
cipally in north-central and northwestern Milwaukee County, where there are no e)(isting or planned freeways. 

Source: SEWRPC. 
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rials in Milwaukee County would include W. Capitol 
Drive, W. Silver Spring Drive, W. Good Hope Road, 
W. Brown Deer Road, W. Fond du Lac Avenue, 
W. Blue Mound Road, W. Wisconsin Avenue, and 
N. and S. 27th Street. 

As under the moderate growth scenario-centralized 
land use plan alternative future, traffic congestion 
may be expected to occur on the freeway system 
in the Milwaukee area, particularly on the East
West (IH 94), North-South (IH 94 and IH 43), and 
Zoo and Airport (IH 894 and USH 45) Freeways, 
as shown on Map 92. Primary transit improvement 
and expansion would provide an alternative to the 
provision of additional highway system capacity in 
these corridors. 

Transit passenger volumes on the primary, secon
dary, and tertiary transit elements of the base 
transportation system may be expected to be 
significantly less under this alternative future than 
under the moderate growth scenario-centralized 
land use plan alternative future, as shown on 
Map 93. Under this future, the heaviest volumes 
of transit passengers on an average weekday 
may be expected to occur in a radial pattern, 
emanating from the Milwaukee central business 
district. Seven transit passenger volume corridors 
are focused on the downtown Milwaukee area and 
extend in all landward directions from the Mil
waukee central business district, as under the 
moderate growth scenario-centralized land use plan 
alternative future. The major corridors of transit 
ridership radiate from the Milwaukee central busi
ness district to the northeast, north, northwest, 
west, southwest, south, and southeast. In addition, 
crosstown corridors are evident in an east-west 
direction north and south of the Milwaukee central 
business district as well as in a north-south direc
tion west of the central business district. 

Conclusions for Major Travel Corridors: The loca
tion and pattern of the corridors of major travel 
demand under the stable or declining growth 
scenario-decentralized land use plan alternative 
future may be expected to be virtually identical 
to those under the moderate growth scenario
centralized land use plan alternative future, 
although the levels of demand in the corridors may 
be expected to be quite different. This conclusion 
is based upon consideration of the location and 
intensity of existing and proposed major activity 
centers, existing and anticipated future travel 
desires, anticipated traffic on the base transporta
tion system-both highway and transit components, 
and current public transit use in the Milwaukee 

area. The seven one- to two-mile-wide corridors of 
major travel demand, as identified in the analyses 
in Chapter III of this report and shown on Map 14 
in that chapter, have a combined length of about 
70 miles. 

The corridors of major travel demand include: 
1) a northeast corridor-extending radially from 
the Milwaukee central business district in a north
easterly direction into the Village of Shorewood; 
2) a north corridor-extending radially from the 
Milwaukee central business district in a northerly 
direction into the City of Glendale; 3) a northwest 
corridor-extending radially from the Milwaukee 
central business district in a northwesterly direc
tion into the Village of Menomonee Falls in Wau
kesha County; 4) a west corridor-extending 
radially from the Milwaukee central business dis
trict in a southwesterly direction into the Village 
of West Milwaukee and then westerly into the 
Cities of Brookfield and New Berlin in Waukesha 
County; 5) a southeast corridor-extending radially 
from the Milwaukee central business district in 
a southeasterly direction into the City of Cudahy; 
6) a north-south crosstown corridor-located west 
of the Milwaukee central business district and 
extending from the north side of the City of Mil
waukee to the City of Greenfield and Village of 
Greendale; and 7) an east-west crosstown corri
dor-located north of the central business district 
and extending from the Village of Shorewood to 
the western fringes of the City of Wauwatosa. 

Conclusions for Maximum Networks of Corridors 
The maximum networks, or sets of corridors, for 
each primary transit mode under this alternative 
future are the same as the networks defined under 
the moderate growth scenario-centralized land use 
plan alternative future. These networks will estab
lish, in effect, the maximum extent of primary 
transit development to be considered further in 
the study under this stable or declining growth 
scenario-decentralized land use plan alternative 
future. This maximum set of corridors includes all 
seven of the corridors of major travel demand just 
determined to be essentially identical for the two 
alternative futures, together with readily available 
rights-of-way or existing transportation facilities 
which would provide unique opportunities for 
primary transit facility development at a minimum 
of cost and disruption, and would provide exten
sions either to individual corridors of major travel 
demand or to a system of such corridors. Such 
available rights-of-way were described in Chap
ter III of this report. 
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Map 92 

ARTERIAL STREET AND 
HIGHWAY CONGESTION IN THE 

REGION : BASE TRANSPORTATION 
SYSTEM PLAN AND STABLE OR 

DECLINING GROWTH SCENARIO-
DECENTRALIZED LAND USE PLAN 
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Th is map shows the relationsh ip wh ich may be expected be~ween average weekdaY traffic volumes and the capacity of arterial street and 
highway system segments in the Milwaukee area and Southeastern Wiscons in Reg ion under the base transportation system for the stable or 
declin ing growth scenario-decentralized land use ptan alternative future . The most severe traff ic congestion may be anticipated to occur on 
the freeway system in the Milwaukee area, where most segments may be expected to be operating either at or over design capacity . An alter
native to providing additional capacity for these congested freeway segments is the improvement and expansion of primary transit service. 

Source: S£WRPC. 
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TRANSIT PASSENGER VOLUMES ON THE MILWAUKEE AREA PUBLIC 
TRANSIT SYSTEM: BASE TRANSPORTATION SYSTEM PLAN AND STABLE 
OR DECLINING GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 
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This map indicates the future transit passenger volumes which may be expected 10 be carried on the pr imary. secondary, and tertiary transit 
system elements of the base transportation system under the stable or decl ining growth scenario-decentralized land use plan. Corridors of 
high transit passenger volumes are evident in most landward directions rad iating from the Milwaukee central business district. 

Source~ SEWRPC. 
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The maximum network of corridors for the pri
mary transit modes requiring fixed guideway con
struction under this future, motor bus on busway 
and light rail transit, are shown on Map 18; the 
maximum network for the bus-on-freeway mode is 
shown on Map 19; and the maximum network for 
the commuter rail mode is shown on Map 16 in 
Chapter III of this report. These same networks of 
maximum corridors will be used to establish the 
maximum extent of primary transit consideration 
under the remaining two alternative futures: the 
moderate growth scenario-decentralized land use 
plan alternative future and the stable or declining 
growth scenario-centralized land use plan alterna
tive future. 

The similarity of the maximum networks of cor
ridors between these futures is to be expected 
because the intent at this stage in the plan design, 
test, and evaluation process is to identify and 
include for testing every corridor which could 
potentially support the development of primary 
transit facilities and services under each alternative 
future. The difference in population and employ
ment levels between the futures, although substan
tial, is relatively insignificant with respect to the 
effect on the identification of major travel corri
dors. Also, the existing transportation facilities and 
rights-of-way readily available for primary transit 
development and use at a minimum of cost and 
disruption, other important considerations in the 
development of the maximum networks, are the 
same under the two futures. However, the levels of 
travel demand in the individual corridors of the 
maximum network under the stable or declining 
growth scenario-decentralized land use plan alter
native future and the two intermediate alternative 
futures will be significantly lower than under the 
more optimistic future for primary transit system 
development and use in the Milwaukee area. This 
difference is attributable to the differences in 
population and employment between the futures, 
and to the external factors assumed to be operative 
in each of the futures. It may be further expected 
that the extent to which primary transit facilities 
and services, particularly fixed guideway facilities, 
will be found to be warranted will differ substan
tially under the futures. 

REFINEMENT OF THE FIXED 
GUIDEWAY MAXIMUM NETWORK 

The second step in the development, test, and 
evaluation of alternative primary transit system 
plans under the stable or declining growth scenario
decentralized land u.se plan alternative future was 
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the identification and evaluation of alternative 
alignments within the maximum network of cor
ridors for the modes requiring construction of 
new fixed guideway-light rail transit and motor 
bus on busway-and, for each of the fixed guide
way modes within each corridor, the selection 
from among the alternatives of a preferred align
ment. The third step was the synthesis of a maxi
mum system plan for each fixed guideway mode, 
accomplished by judiciously combining its selected 
alignments in each corridor. At the completion of 
these steps, maximum extent networks for each of 
the primary transit modes were ready for test, 
evaluation, and comparison, using travel simulation 
model studies. Maximum extent networks for 
bus on freeway and for commuter rail were not 
included in the second and third steps of the plan 
design, test, and evaluation process because both of 
these modes would use existing facilities-freeways 
and active railway lines-as alignments within the 
corridors of their maximum networks, with no 
corridor using more than one existing facility. The 
specific alignments for the maximum extent com
muter rail primary transit system plan are shown 
on Map 16, and for the bus-on-freeway maximum 
system plan on Map 19 in Chapter III of this report. 

Alignment Selection for Busways 
and Light Rail Transit Guideways 
Alternative alignments within each corridor of the 
maximum networks for the primary transit modes 
requiring new fixed guideway construction-light 
rail transit and motor bus on busway-were first 
identified and evaluated, and a preferred align
ment for further testing was then selected for 
each mode under the moderate growth scenario
centralized land use plan alternative future, as 
documented in Chapter III of this report. The 
alternative alignments all met the engineering 
design standards and requirements for each mode 
with respect to horizontal and vertical configura
tion and minimum guideway right-of-way widths. 
Because the controlling design standards for light 
rail transit guideways and busways were identical 
for all practical purposes, including, importantly, 
flexibility in the use of grade separation, common 
Class A and Class B alignments for these two 
modes were defined. 

The alignments were evaluated and a preferred 
alignment selected based upon the capital cost of 
guideway construction, the amount and type of 
right-of-way· and disruption entailed, the travel 
times provided, and accessibility to jobs and to 
resident population within walking distance, feeder 
bus distance, and driving access distance. Only one 
of the above considerations differed significantly 



between the moderate growth scenario-centralized 
land use plan and the stable or declining growth 
scenario-decentralized land use plan: accessibility 
to jobs and population. However, a preferred align
ment different from that selected under the mod
erate growth scenario-centralized land use plan 
would have been selected for the stable or declin
ing growth scenario-decentralized land use plan 
only if one of the alternative alignments other than 
the preferred alignment selected for the moderate 
growth scenario-centralized land use plan would 
have provided a greater magnitude of accessibility 
under the stable or declining growth scenario
decentralized land use plan. As shown in Table 193, 
the relative magnitude of the accessibility to 
employment and resident population provided by 
the preferred and other alignments in all seven cor
ridors does not vary significantly between the two 
futures. Therefore, the preferred alignments for the 
moderate growth scenario-centralized land use plan 
alternative future may also be used for the stable 
or declining growth scenario-decentralized land use 
plan alternative future. 

FORMULATION OF MAXIMUM EXTENT 
SYSTEM PLANS FOR FIXED GUIDEWAY 
PRIMARY TRANSIT ALTERNATIVES 

The third step in the design, test, and evaluation of 
alternative primary transit system plans under the 
stable or declining growth scenario-centralized land 
use plan alternative future was the formulation of 
maximum extent light rail transit and busway 
system plans from the selected light rail transit and 
busway alignments in each of the seven travel cor
ridors to be served. The maximum extent system 
plans for light rail transit and busways under this 
more pessimistic future for transit use were con
cluded to be essentially the same as those plans 
already developed under the moderate growth 
scenario-centralized land use plan alternative future 
for two reasons: 1) the light rail transit and busway 
alignments selected under this alternative future 
were the same as those selected under the moderate 
growth scenario-centralized land use plan alterna
tive future;1 and 2) the selected alignments under 
both the moder~te growth scenario-centralized land 
use plan alternative future and the stable or declin
ing growth scenario-decentralized land use plan 
alternative future would be modified for the same 
reasons-specifically, to minimize cost and disrup
tion, to minimize duplication of alignments, and to 
serve as many major land use activity centers as 
practicable. The maximum extent system plans for 
light rail transit and busway plans, together with 

any necessary modifications to the selected light 
rail transit and busway alignments, are described in 
Chapter III of this report and are shown on Map 50. 

EVALUATION OF ALTERNATIVE 
PRIMARY TRANSIT SYSTEM PLANS 

The fourth step in the design, test, and evaluation 
of alternative primary transit system plans under 
the stable or declining growth scenario-centralized 
land use plan alternative future consisted of the 
test and evaluation of each of the maximum extent 
system plans for each of the four alternative transit 
modes. Based upon this initial test and evaluation, 
truncated "best" system plans were developed for 
each mode. These best systems represent truncated 
versions of the maximum extent system plans from 
which facilities and services indicated by the test 
and evaluation process to be relatively unproduc
tive were deleted. The findings of this initial test 
and evaluation under the stable or declining growth 
scenario-decentralized land use plan alternative 
future are summarized in this section, and the four 
"best" plans for this alternative future, one for each 
potential Milwaukee area primary transit mode
bus on freeway, commuter rail, light rail transit, 
and motor bus on busways-are described. Because 
the maximum extent system plans tested and evalu
ated under this alternative future were the same as 
those tested under the moderate growth scenario
centralized land use plan alternative future, and 
because these plans were described in Chap
ter III of this report, the facilities and services 
of these maximum extent plans are not described 
in this chapter. 

Because the plans initially considered were intended 
to be maximum extent plans which proposed to 
extend service beyond what would be reasonably 
warranted limits, the initial evaluation of the plans 
was confined to a few selected, basic measures of 
the service provided, the potential utilization, and 
the costs entailed-measures which consisted of 
a small, but important, subset of the primary transit 
system development objectives and standards 
adopted under the study. Later in the process the 
"best" plans for each of the different primary 
transit modes were subject to further test and 
evaluation and were compared, and a "best" over
all plan for each alternative future was identified. 

Evaluation of Maximum Extent 
Bus-on-Freeway System Plan 
One of the primary transit technologies potentially 
applicable in the Milwaukee area over the next 

361 



Table 193 

COMPARISON OF ACCESS TO JOBS AND POPULATION BY ALTERNATIVE 
AND PREFERRED LIGHT RAIL TRANSIT/BUSWAY ALIGNMENTS UNDER THE 

STABLE OR DECLINING GROWTH SCENARIO·DECENTRALIZED LAND USE PLAN 

Moderate Growth Scenario- Stable or Declining Growth Scenario-
Centralized Land Use Plan Decentral ized Land Use Plan 

Jobs Residents Residents Residents Jobs Residents Residents Residents 
Within Within Within Within Within Within Within Within 

Alternative Walking Walking Feeder Driving Walking Walking Feeder Driving 
Corridor Alignment Distance Distance Bus Distance Distance Distance Bus Distance 

Northeasta lLB 86,500 90,100 335,900 448,700 90,700 67,700 250,800 332,600 
2LB 88,300 92,800 337,700 484,000 89,700 67,500 250,200 331,200 
3 LB (preferred) 90,500 98,700 334,700 482,500 94,000 69,100 249,100 319,400 
UWM Spurb 6,000 12,000 36,000 50,000 4,000 9,000 21,000 29,000 

North lLB 61,800 63,100 297,300 388,500 66,300 42,200 192,800 270,400 
2 LB (preferred) 63,000 64,300 298,700 390,100 68,000 43,300 193,000 271,600 
3LB 57,000 56,500 282,800 391,300 64,000 35,100 181,500 263,000 

Northwest 1 LB 75,500 111,100 446,000 521,300 75,700 77,500 303,700 395,600 
2LB (preferred) 77,000 113,500 449,300 592,600 79,100 84,300 310,900 382,400 
3LB 74,100 114,600 447,900 575,600 83,700 90,800 307,000 387,500 
4LB 

West lLB 88,900 83,700 378,100 535,100 99,000 65,000 270,800 388,300 
2LB (preferred) 79,600 84,900 372,700 537,900 87,300 66,200 270,600 392,800 
3LB 80,100 86,000 375,400 541,000 87,700 67,200 271,800 394,900 
Wauwatosa Spur b 19,000 9,000 123,000 225,000 17,800 6,000 77,000 145,600 

Southeast lLB 75,400 69,20() 260,300 349,200 66,200 61,300 218,300 276,400 
2LB (preferred) 75,400 69,200 260,300 349,200 66,200 61,300 218,300 276,400 
3LB 64,400 62,700 227,200 336,500 56,100 56,100 198,400 258,900 
4LB 53,200 59,000 229,300 323,800 53,000 40,200 156,300 206,600 

East-West lLB 65,800 79,600 335,800 439,400 63,000 51,600 221,900 254,200 
Crosstown 2LB 57,300 80,900 323,700 463,600 53,400 51,700 214,400 296,900 

3LB (preferred) 65,800 79,600 335,800 439,400 63,000 51,600 221,900 254,200 
4LB 57,300 80,900 323,700 463,600 53,400 51,700 214,400 296,900 

North-South 1 LB 84,600 139,700 658,200 876,000 70,700 99,800 428,900 549,000 

Crosstown 2LB 92,500 150,600 630,700 814,000 82,400 105,000 427,700 531,700 

3LB (preferred) 84,600 139,700 658,200 876,000 70,700 99,800 428,900 549,000 

4LB 92,500 150,600 630,700 814,600 82,400 105,000 427,700 531,700 

a In the northeast corridor a fourth alternative alignment, 4L 8, was also designed and evaluated. It is not shown in this table because its length, and therefore access 
provided to jobs and population, is not directly comparable to any of the other three alternative alignments. Under the moderate growth scenario-centralized land 
use plan alternative future, the best configuration of Alternative 4L8 using Santa Monica 80ulevard would serve 65.700 jobs and 71,600 residents within walking 
distance, 313,400 residents within feeder bus distance, and 405,300 residents within driving distance. Alternative 3L8, the preferred alignment, would serve, over 
a comparable length, 70,500 jobs and 79,800 residents within walking distance, 305,200 residents within feeder bus distance, and 445,500 residents within driving 
distance. Under the stable or declining growth scenario-decentralized land use plan alternative future, Alternative 4[8 would serve about 71,500 jobs and 47,900 
residents within walking distance, 184.100 residents within feeder bus distance, and 238, 100 residents within driving distance, while Alternative 3L8 would serve, 
over a comparable length, 64,300 jobs and 50,200 residents within walking distance, 181,400 residents within feeder bus distance, and 264,800 residents within 
driving distance. 

b The spur alignments under the northeast and west corridors were developed to provide more direct service to the University of Wisconsin-Milwaukee and the City 
of Wauwatosa, respectively, and are to be included as part of the preferred alignment in each of these two corridors. 

Source: SEWRPC. 

20 years is that of buses operating over opera
tionally controlled freeways. The maximum extent 
system plan developed for this technology is sum
marized with respect to its coverage and routes 
in Chapter III of this report on Map 52 and in 
Table 108, and is summarized with respect to its 
performance under this future in Tables 194,195, 
and 196. Map 53 and Table 111 of Chapter III and 
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Tables 195, 197, and 198 provide comparable 
information for the base, or benchmark, plan used 
in the study. A description of the facilities and ser
vices of the primary, express, and local elements of 
both the bus-on.freeway maximum extent system 
plan and of the base plan was presented in Chap· 
ter III of this report and will not be repeated here. 
Only those characteristics of the maximum extent 
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Table 194 

PRIMARY TRANSIT STATIONS FOR THE MAXIMUM EXTENT BUS-ON-FREEWAY SYSTEM PLAN 
UNDER THE STABLE OR DECLINING GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Travel Time 
Facilities and Services to Milwaukee 

Connecting 
eBO 

Frequency of Service (buses per hour) 
Location (minutes) 

Connecting Express or 
Morning Midday Afternoon Evening 

Civil Parking Primary Local Off-
Intersection Division Status Shelter Spaces Routes Routes Peak Peak In Out In Out In Out In Out 

IH 43 and 5TH 33 Village of Proposed Yes 75 1 47 44 2 2 1 1 2 2 1 1 
Saukville 

I H 43 and CTH Q. Town of Grafton Proposed Yes 75 1 1 40 37 3 2 1 1 2 3 1 1 
S. 1 st Avenue and 

Wisconsin Avenue. Village of Grafton Proposed Yes 50 1 1 51 48 2 2 1 1 2 2 1 1 
IH 43 and CTH C Town of Grafton Existing Yes 60 1 -- 37 34 2 2 1 1 2 2 1 1 
Cedarburg Road and 

Highland Road. City of Mequon Existing Yes 200 1 1 46 43 2 2 1 1 2 2 1 1 
IH 43 and Mequon Road. City of Mequon Proposed Yes 70 1 1 32 29 2 2 1 1 2 2 1 1 
N. 76th Street and 

W. Brown Deer Road City of Milwaukee Proposed Yes 100 1 5 38 35 3 3 2 2 3 4 2 2 
IH 43 and 

Brown Deer Road Village of EXisting Yes 250 1 2 28 25 3 3 2 2 3 4 2 2 
River Hills 

N. Teutonia Avenue 

and W. Florist Avenue City of Milwaukee Proposed Yes 40 1 1 42 39 3 3 1 1 3 3 1 1 
IH 43 and 

W. Silver Spring Drive. Village of Glendale EXisting Yes 190 4 7 22 19 9 8 6 6 8 9 6 6 
IH 43 and 

W. Locust Street. City of Milwaukee Proposed Yes 3 4 16 14 3 3 2 2 3 4 2 2 
IH 43 and 
W. North Avenue City of Milwaukee Proposed Yes -- 5 4 13 12 12 11 8 8 11 13 8 8 

W. Appleton Avenue and 

W. Silver Spring Drive. City of Milwaukee Proposed Yes 125 1 1 37 34 3 3 2 2 3 4 2 2 
W. North Avenue and 

W. Lisbon Avenue City of Milwaukee Proposed Yes 1 3 21 18 3 3 2 2 3 4 2 2 
W. Main Street and 

W. Washington Street City of West Bend Proposed Yes 40 1 83 78 2 2 1 1 2 2 1 1 

S. Main Street and 

W. Paradise Drive City of West Bend Proposed Yes 70 1 75 70 2 2 1 1 2 2 1 1 

USH 45 and STH 60 . Town of Polk Proposed Yes 50 1 66 61 2 2 1 1 2 2 1 1 

USH 45 and USH 145 Town of Polk Proposed Yes 50 1 57 52 2 2 1 1 2 2 1 1 

Pilgrim Road and 

Mequon Road. Village of Proposed Yes 50 1 1 46 41 2 2 1 1 2 2 1 1 

Germantown 

USH 41 and Main Street Village of Propo5ed Yes 125 2 1 40 35 4 4 2 2 4 4 2 2 

Menomonee Falls 

N. 107th Street and 

W. Good Hope Road City of Milwaukee Proposed Yes 75 1 3 38 33 2 2 1 1 2 2 1 1 

N. Calhoun Road and 

W. Capitol Drive. City of Brookfield Proposed Yes 140 1 1 40 35 3 3 2 2 3 3 2 2 

N. 124th Street and 

W. Capitol Drive. City of Wauwatosa Proposed Yes 100 1 3 35 30 3 3 2 2 3 3 2 2 

USH 45 and W. Water-

town Plank Road City of Wauwatosa Existing Yes 200 2 2 28 24 5 5 4 4 5 6 4 4 

S. Main Street and 
E. Wisconsin Avenue City of Oconomowoc Proposed Yes 10 1 -- 71 67 2 2 2 2 2 2 2 2 

E. Summit Avenue and 

Pabst Road. City of Oconomowoc Proposed Yes 10 1 64 60 3 3 2 2 3 3 2 2 

Summit Avenue and 

Delafield Road. Town of Summit EXisting Yes 50 1 59 55 3 3 2 2 3 3 2 2 

Lakeland Road and 

5TH 16. Village of Nashotah Existing Yes 30 1 -- 63 59 2 2 2 2 2 2 2 2 

STH 83 and IH 94 City of Delafield Proposed Yes 50 1 50 46 3 3 2 2 3 3 2 2 

Merton Avenue and 

5TH 16. Village of Hartland Proposed Yes 60 1 -- 56 52 2 2 2 2 2 2 2 2 

Main Street and USH 16 Village of Pewaukee Proposed Yes 40 1 1 46 42 2 2 2 2 2 2 2 2 
Grandview Boulevard 

and IH 94. City of Waukesha Proposed Yes 125 1 1 43 39 3 3 2 2 3 3 2 2 
N. Barstow Street and 

W. Main Street. City of Wau kesha Proposed Yes 50 1 1 44 40 3 3 1 1 3 3 1 1 
N. Barker Road and 

W. Blue Mound Road. Town of Brookfield Existing Yes 250 1 1 34 30 3 3 1 1 3 3 1 1 
N. Moorland Road 
and IH 94. City of Brookfield Proposed Yes 60 3 2 30 26 10 10 7 7 10 10 7 7 

N. 84th Street and IH 94. City of Milwaukee Proposed Yes 200 9 2 22 18 21 21 13 13 21 21 13 13 
Cemetery Access Road 

and IH94. City of Milwaukee Proposed Yes 1 -- 20 16 5 5 4 4 5 6 4 4 
N. 3rd Street and 

W. Wisconsin Avenue. City of Milwaukee Existing Yes 29 23 -- -- 77 71 52 52 71 89 51 51 
USH 45 and 

W. National Avenue. City of West Allis Proposed Yes 130 1 4 24 20 3 2 2 2 2 6 2 2 
S. 43rd Street and 

W. Morgan Avenue City of Milwaukee Proposed Yes 75 1 1 30 27 3 3 2 2 3 3 2 2 
S. 44th Street and 

W. National Avenue. Village of Proposed Yes -- 1 2 20 17 3 3 2 2 3 3 2 2 
West Milwaukee 

S. 10ath Street and 

5TH 15 City of Greenfield Existing Yes 360 1 3 30 27 3 3 2 2 3 3 2 2 
W. Loom IS Road and 

W. Rawson Avenue. City of Franklin Proposed Yes 75 1 1 37 33 3 3 2 2 3 3 2 2 
S. 76th Street and 

W. Cold Spring Road City of Greenfield Proposed Yes 150 1 2 29 26 3 2 2 2 2 4 2 2 
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Table 194 (continued) 

Travel Time 

Facilities and Services to Milwaukee 

Location 

Station Civil Parking 

Number Intersection Division Status Shelter Spaces 

45 W. Loom is Road and 

W. Grange Avenue. Village of Greendale Proposed Ves ~ ~ 

46 S. 27th Street 
and IH 894 City of Milwaukee Proposed Ves 225 

47 5TH 15 and 5TH 20 Town of East Troy Proposed Ves 20 
48 5TH 83 and 5TH 15 . Town of Mukwonago Existing Ves 75 
49 CTH F and 5TH 15. Town of Vernon Existing Ves 90 
50 RaCine Avenue 

and 5TH 15 ~ . City of New Berlin Existing Ves 140 
51 S. Moorland Road 

and 5TH 15 City of New Berlin Proposed Ves 75 
52 6th Avenue and 

56th Street. City of Kenosha Existing Ves 50 
53 STH 31 and 

52nd Avenue. City of Kenosha Proposed Ves 110 
54 Wisconsin Avenue and 

6th Street. City of Racine Proposed Ves 25 
55 STH 31 and 12th Street Town of Mt. Pleasant Proposed Ves 110 
56 IH 94 and STH 20 Town of Mt. Pleasant Proposed Ves 100 
57 IH 94 and Ryan Road .. City of Oak Creek Proposed Ves 160 
58 Nicholson Avenue and 

E. Rawson Avenue City of Oak Creek Proposed Ves 80 
59 IH 94 and 

W. College Avenue .. City of Milwaukee Existing Ves 425 
60 IH 94 and 

W. Holt Avenue City of Milwaukee Existing Ves 240 
61 S. Lake Drive and 

E. Lunham Avenue City of Cudahy Proposed Ves 60 

Source: SEWRPC. 

system plan which vary between the alternative 
futures, such as the frequency of service provided 
to meet demand, will be discussed. 

Headways on the bus-on-freeway primary transit 
element under this future would generally range 
from 15 to 30 minutes during the peak travel 
periods. During the off-peak travel periods, head
ways would generally range from 30 to 60 minutes 
in both the midday and evening travel periods. 
Consequently, about five times more bus miles of 
primary transit service would be provided under 
the maximum extent plan under the stable or 
declining growth scenario-decentralized land use 
plan alternative future than under the base plan. 
A significant part of this difference would result 
from the extension of primary service into off-peak 
travel periods during the midday and evening, as 
indicated in Tables 196 and 198. About 42 percent 
more bus miles of express and local service oper
ated would be provided under the maximum extent 
plan than under the base plan-about 75,000 bus 
miles on an average weekday, compared with 
53,000 under the base plan. 
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Connecting 
CSD 

Frequency of Service (buses per hour) 
(minutes) 

Connecting Express or 
Morning Midday Afternoon Evening 

Primary Local Qff~ 

Routes Routes Peak Peak In Qut In Qut In Qut In Qut 

1 2 29 26 3 3 2 2 3 3 2 2 

1 3 25 22 3 2 2 2 2 5 2 2 
1 ~ ~ 74 70 2 2 2 2 2 2 2 2 
1 ~ ~ 65 61 2 2 2 2 2 2 2 2 

1 ~ ~ 55 51 2 2 2 2 2 2 2 2 

1 ~ ~ 49 45 2 2 2 2 2 2 2 2 

1 2 43 39 2 2 2 2 2 2 2 2 

1 6 72 69 2 2 2 2 2 2 2 2 

1 1 58 55 2 2 2 2 2 2 2 2 

1 8 66 63 2 2 2 2 2 3 2 2 

1 1 54 51 2 2 2 2 2 3 2 2 
1 44 41 2 2 2 2 2 3 2 2 
1 2 30 27 3 2 2 2 2 3 2 2 

1 1 31 28 3 3 2 2 3 3 2 2 

4 4 26 23 6 6 4 4 6 7 4 4 

1 3 21 20 5 3 3 3 3 5 2 2 

1 28 27 3 2 2 2 2 3 2 2 

Transit Utilization: Under the maximum extent 
bus-on-freeway system plan of the stable or declin
ing growth scenario-centralized land use plan, about 
193,000 trips may be expected to be made on 
public transit in the Milwaukee area on an average 
weekday in the plan design year, as shown in 
Tables 199 and 200. About 31,000, or 16 percent 
of these transit trips, may be expected to utilize 
the primary transit system for all or a portion of 
the trip. Thus, the maximum extent bus-on-freeway 
plan envisions that about 5 percent of the total 
of 3.6 million person trips which may be expected 
to be made in the greater Milwaukee area in the 
plan design year will be made on public transit, and 
that less than 1 percent will be made on primary 
transit. About 24,000, or 14 percent, more transit 
trips may be expected under this plan than under 
the base plan. Nearly all of this increased transit 
use would be on the primary transit element of 
the plan. 

Costs: Estimates of the total capital costs that 
would be incurred in the development of the maxi
mum extent bus-on-freeway system plan and the 



Table 195 

FACILITY AND OPERATION CHARACTERISTICS 
OF THE BASE SYSTEM PLAN AND MAXIMUM 
EXTENT BUS-ON-FREEWA Y SYSTEM PLAN 

UNDER THE STABLE OR DECLINING GROWTH 
SCENARIO-DECENTRALIZED LAND USE PLAN 

Maximum 
Extent 

Base Bus-on-Freeway 
Characteristic Plan Plan 

Primary Element 
Exclusive Guideway Miles 
Subway. -- --
Elevated. -- --
At-Grade -- --

Total -- --

Shared Guideway Miles 
Freeways. 51.5 163.6 
Surface Arterial Streets . 49.5 81.9 

Total 101.0 245.5 

Route Miles 449 1,218 
Vehicle Miles. 6,620 34,980 
Vehicle Hours. 280 1,240 
Vehicles Required. 55 144 
Trains Requ ired. -- --

Express and Local Elements 
Route Miles 1,302 1,823 
Vehicle Miles. 52,680 75,120 
Vehicle Hours 3,610 4,740 
Vehicles Required. 521 594 

Total System 
Route Miles 1,751 3,041 
Vehicle Miles. 59,300 110,100 
Vehicle Hours 3,890 5,980 
Vehicles Required. 576 738 
Trains Requ ired. -- --

Source: SEWRPC. 

base system plan are summarized in Table 201. The 
costs shown include all construction costs, plus the 
cost of right-of-way acquisition and the acquisition 
and replacement of vehicles, as needed, over the 
plan design period. Most capital items required 
to implement the plan have useful lives beyond the 
20-year plan design period, as noted in Table 201. 

The total capital cost of the base plan is esti
mated at $162 million. Most of this cost would be 
required to purchase buses for the proposed short
range service expansion within Milwaukee County 
and to replace buses in order to maintain the exist
ing service to the year 2000. About $19 million, 
or 12 percent of the total capital cost, would be 
required for the primary transit element. 

The total capital cost of the maximum extent 
bus-on-freeway plan is estimated at $253 million. 
About $14 million, or about 6 percent of this 
cost, would be required to implement a freeway 
operational control system in the Milwaukee 
urbanized area. About $208 million would be 
incurred in the purchase of new and replacement 
of transit vehicles-$61 million of which would 
be for the purchase of 254 articulated buses, 
and $147 million of which would be for the pur
chase of 1,048 conventional buses. The remaining 
$31 million would be required to construct park
ride stations and to expand bus storage and main
tenance facilities. About $90 million, or 36 percent 
of the total capital cost of the plan, would be 
required for its primary transit element. 

Under current funding programs, all capital expense 
items are eligible for up to 80 percent federal 
funding. Based upon this formula, the nonfederal 
share of the total capital cost of the maximum 
extent bus-on-freeway plan can be expected to 
approximate $51 million. The remaining $202 mil
lion would constitute the federal share of the capi
tal cost under the Urban Mass Transportation 
Administration (UMT A) Sections 3 and 5 funding 
programs. Under the base plan, the nonfederal 
share and the federal share are estimated to total 
$32 million and $130 million, respectively. 

Table 202 presents the annual operating and main
tenance costs and farebox revenues anticipated for 
the design year of the base and maximum extent 
bus-on-freeway plans. Under the base plan, oper
ating and maintenance costs may be expeGted to 
approximate $36 million in the design year for 
both primary transit and local and express bus 
service in the Milwaukee area. Implementation of 
the maximum extent bus-on-freeway plan would 
increase the total operating and maintenance costs 
for the Milwaukee area in the year 2000 by about 
$30 million over the base plan, to a total cost of 
$66 million. The cost of operating and maintaining 
the primary transit system in the design year may 
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Table 196 

TIME-OF-DAY OPERATION OF THE MAXIMUM EXTENT BUS-ON-FREEWAY SYSTEM PLAN 
UNDER THE STABLE OR DECLINING GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Morning Midday Afternoon Evening 
Element Peak Off-Peak Peak Off-Peak 

Primary 
Route Miles. 1,218 1,197 1,218 1,141 
Vehicle Miles. 8,160 11,260 8,450 7,110 
Vehicle Hours 300 380 310 250 
Vehicles Required 137 81 144 77 
Trains Required .- -- -- --

Express and Local 
Route Miles. . 1,823 1,749 1,823 1,646 
Vehicle Miles .. 18,070 19,090 19,900 18,060 
Vehicle Hours 1,170 1,190 1,300 1,080 
Vehicles Required 532 211 594 179 

Total System 
Route Miles. 3,041 2,946 3,041 2,787 

Total 

1,218 
34,980 

1,240 
144 
--

1,823 
75,120 

4,740 
594 

3,041 
Vehicle Miles. 26,230 30,350 28,350 25,170 110,100 
Vehicle Hours 1,470 1,570 1,610 1,330 
Vehicles Required 669 292 738 256 
Trains Required . -- -- -- --

Source: SEWRPC_ 

Table 197 

CHARACTERISTICS OF TRANSIT STATIONS FOR THE BASE SYSTEM PLAN UNDER 
THE STABLE OR DECLINING GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Travel Time 
Facilities and Services to Milwaukee 

5,980 
738 
--

Connecting 
CBO 

Frequency of Service (buses per houri 
Location {minutes} 

Connecting Express or 
Morning Midday Afternoon Evening 

Station Civil Parking Primary Local Off· 
Number Intersection Division Status Shelter Spaces Routes Routes Peak Peak In Out In Out In Out In Out 

N. 76th Street and 
W. Brown Deer Road .. City of Milwaukee ExistingB 

Yes 170 38 6 
N. Green Bay Road and 

W. Brown Deer Road Village of 

Brown Deer EXlstinga 
Yes 100 32 

IH 43 and 

W. Brown Deer Road . Village of River Hills Existing Yes 275 25 24 
4 N. Teutonia Avenue and 

W. Florist Avenue City of Milwaukee EXisting 
a 

Yes 50 30 
IH 43 and 

W. Silver Spring Drive. Village of Glendale Existing Yes 190 22 19 
W. Appleton Avenue and 

W. Silver Spring Drive. City of Milwaukee Proposed Yes 100 37 4 4 
W. North Avenue and 

W. Lisbon Avenue. City of Mllwau kee Proposed Ves 21 4 4 
N. 107th Street and 

W. Good Hope Road City of Milwaukee Proposed Ye, 125 36 
N. 124th Street and 

W. Capitol Drive. City of Wauwatosa EXisting 
a 

Yes 225 33 4 

10 USH 45 and W. Water-
town Plank Road City of Wauwatosa EXisting Ves 200 26 4 

11 N. Clinton Street and 
W. Madison Street City of Waukesha Existing Yes 50 52 

12 N. Barker Road and 
W. Blue Mound Road. Town of Brookfield Existing Ves 250 38 

13 N. 3rd Street and 

W. Wisconsin Avenue City of Milwaukee EXisting Yes 16 21 51 24 26 54 

14 S. 108th Street and 
W. Cleveland Avenue City of West Allis Existing a Yes 225 29 

15 S. 108th Street 

and STH 15 City of Greenfield Existing Ves 360 30 

16 S. 76th Street and 
W. Cold Spring Road .. City of Greenfield EXisting a Yes 200 29 4 4 

17 I H 94 and W. Ryan Road City of Oak Creek Proposed Yes 75 30 3 

18 IH 94 and 

W. College Avenue. City of Milwaukee Existing Yes 425 26 4 

19 IH 94 and 
W. Holt Avenue City of Milwaukee EXisting Ves 240 21 4 4 

20 S. Lake Drive and 

E. Lunham Avenue City of CUdahy Proposed Yes 100 28 4 

aStation is currently, and would continue to be, part of a privately owned shOPPing center parkmg lot. 

Source: SEWRPG. 
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Table 198 

TIME-OF-DAY OPERATION OF THE BASE SYSTEM PLAN UNDER THE STABLE 
OR DECLINING GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Morning Midday 
Element Peak Off-Peak 

Primary 
Route Miles ........ 449 45 
Vehicle Miles ....... 3,020 390 
Vehicle Hours · ..... 130 10 
Vehicles Required .... 52 3 
Trains Required ..... -- --

Express and Local 
Route Miles ........ 1,284 1,071 
Vehicle Miles ....... 13,320 13,520 
Vehicle Hours · ..... 933 907 
Vehicles Required .... 470 162 

Total System 
Route Miles ........ 1,733 1,116 
Vehicle Miles ....... 16,340 13,910 
Vehicle Hours · ..... 1,060 
Vehicles Required .... 522 
Trains Required ..... --

Source: SEWRPC. 

be expected to approximate $3 million under the 
base plan, and $19 million under the maximum 
extent bus-on-freeway plan. Primary transit system 
operating and maintenance costs would thus repre
sent more than 8 percent of the total operating 
and maintenance costs expected in the design year 
for the base plan, and about 30 percent of the 
total operating and maintenance costs expected 
in the design year for the maximum extent bus-on
freeway plan. 

The average operating and maintenance cost per 
passenger for the base plan in the plan design year 
is estimated at $0.73. For the maximum extent 
bus-on-freeway plan, the average cost per passenger 
may be expected to approach $1.22-$0.49, or 
67 percent, more than the base plan cost. The 

922 
163 
--

Afternoon Evening 
Peak Off-Peak Total 

449 -- 449 
3,210 -- 6,620 

140 -- 280 
55 -- 55 

-- -- --

1,302 953 1,302 
15,060 10,780 52,680 

1,070 704 3,610 
521 117 521 

1,751 953 1,751 
18,270 10,780 59,300 

1,208 704 3,890 
576 117 576 
-- -- --

average operating and maintenance cost per pas
senger mile would be about 25 percent greater 
under the maximum extent bus-on-freeway plan 
alternative, $0.25, compared with $0.20 for the 
base plan. The average operating and maintenance 
cost per passenger and per passenger mile for the 
primary element of the base plan would be $1.22 
and $0.17, respectively, and for the primary ele
ment of the maximum extent bus-on-freeway plan, 
$2.41 and $0.20, respectively. 

The total annual fare box revenue which may be 
expected to be generated in the plan design year 
under the base plan is $19 million in 1979 dol
lars, compared with about $30 million under the 
maximum extent bus-on-freeway plan. Under the 
maximum extent bus-on-freeway alternative, the 
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Table 199 

TRANSIT TRIPMAKING BY PURPOSE IN THE MILWAUKEE AREA FOR THE BASE 
SYSTEM PLAN AND MAXIMUM EXTENT BUS-ON-FREEWAY SYSTEM PLAN UNDER 

THE STABLE OR DECLINING GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Base Plan Maximum Extent Bus-on-Freeway Plan 

Transit Trips Transit Trips 

Total Percent of Total Percent of 
Trip Purpose Person Trips 

a Number Total Trips Person Trips a Number Total Trips 

Home-Based Work .. 958,800 60,900 6.4 959,000 71,500 7.4 
Home-Based Shopping. 502,600 21,700 4.3 502,000 25,900 5.2 
Home-Based Other . 1,139,400 42,000 3.7 1,136,700 50,700 4.5 
Nonhome Based. 655,600 8,400 1.3 653,600 8,600 1.3 
School. ....... 364,900 36,400 10.0 364,900 36,400 10.0 

Total 3,621,300 169,400 4.7 3,616,200 193,100 5.3 

a The difference in the total person trips generated under the maximum extent bus-on-freewav plan and the total trips generated under base 
plan may be attributed to the effect of the level of transit service on household automobile ownership, and the effect of automobile owner
ship on trip generation. Lower levels of transit service have bee~ found to be correlated with increased automobile ownership, and greater 
automobile ownership has been found to be correlated with increased trip generation. The Commission travel simulation models reflect these 
relationships between level of transit service, automobile ownership, and trip generation, as well as the relationships of these factors to house
hold size, level of income, and residential density. The small diff~rences in total person trip generation between these plans, however, are not 
significant in the evaluation of the alternative transit plans under this study. 

Source: SEWRPC. 

Table 200 

PRIMARY AND TOTAL TRANSIT SYSTEM TRIPMAKING BY TIME OF DAY FOR THE 
BASE SYSTEM PLAN AND MAXIMUM EXTENT BUS-ON-FREEWAY SYSTEM PLAN UNDER 
THE STABLE OR DECLINING GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Base Plan Maximum Extent Bus-on-Freeway Plan 

Primary Element Total System Primary Element Total System 

Time Transit Percent Transit 
of Day Trips of Total Trips 

Morning. .. 4,000 42.1 41,800 
Midday .... 200 2.1 53,400 
Afternoon. 5,300 55.8 59,800 
Evening. ... -- -- 14,400 

Total 9,500 100.0 169,400 

Source: SEWRPC. 

primary transit element could be expected to 
generate about 17 percent, or $5 million, of the 
total revenues, compared with 8 percent, or $1_5 
million, for the base plan_ 

The operating deficit in the year 2000 for the 
maximum extent bus-on-freeway plan would be 
about $36 million, expressed in 1979 dollars, 
requiring a subsidy of about $0_65 per passenger. 
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Percent Transit Percent Transit Percent 
of Total Trips of Total Trips of Total 

24.7 8,900 28.9 46,500 24.1 
31.5 7,100 23.0 61,800 32.0 
35.3 12,300 40.0 67,800 35.1 

8.5 2,500 8.1 17,000 8.8 

100.0 30,800 100.0 193,100 100.0 

This compares with the base system plan deficit of 
about $16 million, or $0.33 per passenger_ Farebox 
revenues would cover about 45 percent of oper
ating costs under the maximum extent bus-on
freeway plan, and 54 percent of such costs under 
the base plan. 

Under current operating assistance programs, the 
federal government may be expected to fund 



Table 201 

TOTAL CAPITAL EXPENDITURES TO DESIGN YEAR REQUIRED FOR THE BASE 
SYSTEM PLAN AND MAXIMUM EXTENT BUS-ON-FREEWAY SYSTEM PLAN UNDER 

THE STABLE OR DECLINING GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Maximum Extent 
Capital Costa Base Plan Bus-on-Freeway Plan 

Guideway Developmentb ............... $ -- $ 14,326,000 
Station DevelopmentC 

•••.••.....•.•••. 2,387,700 10,400,300 
Vehicle Storage and Maintenance 

Facility DevelopmentC 
•••.......•.••• 15,850,000 20,300,000 

Vehicle Acquisition and Replacementd ....... 143,360,000 207,680,000 

Total $161,597,700 $252,706,300 

a It is assumed under this capital cost analysis that both the base plan and the maximum extent bus-an-freeway plan would be implemented 
incrementally from 1985 to 2000. The capital costs shown in this table are those required to develop and maintain the system over the 
20-year plan design period from 1980 to 2000. Portions of nearly all the elements of the plan have useful lives extending beyond the design 
period and are therefore capable of use beyond the design period. 

b Includes for the bus-an-freeway plan the implementation cost of the proposed freeway operational control system in the Milwaukee area, 
which has an estimated useful life of 30 years. 

c Includes the cost of acquiring land for stations and storage and maintenance facilities as necessary-10 acres under the base plan and 29 acres 
under the maximum extent bus-an-freeway plan. This land is assumed to have a life of 100 years. The useful life of station facilities is esti
mated at 30 years. 

d This capital cost category includes the cost of the acquisition and replacement as necessary over the 20-year design period of all buses used in 
the system. Both plans assume the availability of a fleet of 640 buses with an average age of 10 years in 1980. Buses are assumed to have an 
average useful life of 12 years. 

Source: SEWRPC. 

50 percent of the operating deficit up to the total 
urbanized area apportionment, and the State has, 
in the past, funded up to 72 percent of the non
federal share.2 The annual local share of the public 

2 The maximum federal operating assistance fund
ing allotment for the Milwaukee area for the year 
1979 was $11.6 million in 1979 dollars, greater 
than the $8.2 million required to provide 50 per
cent federal funding of the operating deficits under 
the base plan, but somewhat less than the $17.9 
million required to provide such funding under the 
maximum extent bus-on-freeway plan. Great uncer
tainty is involved in any estimation of the possible 
federal and state shares of operating deficits, as 
these shares are subject to changing legislative 
action over the plan design period. Even at this 
time, the Governor has proposed changing the state 
share of the operating deficit funding to 25 percent 
of the total operating cost of urban transit systems. 

funding requirement in the year 2000 would be 
about $5 million for the maximum extent bus-on
freeway system, and somewhat less, $2.3 million, 
for the base system. 

Development of Truncated Plan: The results of the 
traffic assignments to, and attendant evaluation of, 
the maximum extent bus-on-freeway system plan 
are summarized in Table 203. The maximum extent 
bus-on-freeway system plan has higher capital costs 
and greater operating deficits, both in total and 
on a per-passenger basis, than does the base plan. 
In addition, fare box revenues under the maxi
mum extent bus-on-freeway system plan cover 
a much smaller proportion of operating costs in 
the plan design year than do such revenues under 
the base plan, particularly with respect to its pri
mary element. 

Most of the increases in the cost and decreases in 
the cost-effectiveness of the maximum extent 
bus-on-freeway system plan can be attributed to 
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Table 202 

PRIMARY AND TOTAL TRANSIT SYSTEM DESIGN 
YEAR OPERATING AND MAINTENANCE COSTS 
FOR THE BASE SYSTEM PLAN AND MAXIMUM 

EXTENT BUS-ON-FREEWA Y SYSTEM PLAN 
UNDER THE STABLE OR DECLINING GROWTH 
SCENARIO-DECENTRALIZED LAND USE PLAN 

Maximum Extent 

Cost Element Base Plan Bus-an-Freeway Plan 

Ridership 

Primary Element .. . . . . . . . . . 2,422,500 7,854,000 
Total System ...... ... . . .. 48,793,500 54,920,000 

Operating and Maintenance Cost 

Primary Element .. . . . . . . . . . $ 2,950,400 $18,954,200 
Total System. .. . . ... . . 35,646,200 65,577,500 

Operating and Maintenance 
Cost per Passenger 

Primary Element. $1.22 $2.41 
Systemwide Average 0.73 1.22 

Operating and Maintenance 
Cost per Passenger Mile 

Primary Element. . .. .... . $0.17 $0.20 
Total System. 0.20 0.25 

Farebox Revenue 
Primary Element. $ 1,453,500 $ 5,115,300 
Total System. 19,317,500 29,686,500 

Operating Deficit 
Primary Element. $ 1,496,900 $13,838,900 
Total System. 16,328,700 35,891,000 

Farebox Revenue as a Percent of 
Operating and Maintenance Costs 

Primary Element. 49 27 
Total System. 54 45 

Public Funding Under 

Current Program 
a 

Federal (50 percent of 

operating deficit) 

Primary Element. $ 748,450 $ 6,919,450 
Total System. 8,164,350 17,945,500 

State {72 percent of nonfederal 
share of operating deficit} 

Primary Element. 538,884 4,982,000 
Total System .. 5,878,332 12,920,760 

Local 
Primary Element. 209,566 1,937,450 
Total System. 2,286,018 5,024,740 

Local Operating Deficit per Ride 
Primary Element. $0.09 $0.25 
Total System. 0.05 0.09 

a The maximum federal operating assistance funding allotment for the Milwaukee area for 
the year 1979 was $11.6 million in 1979 dollars, greater than the $8.2 million required 
to provide 50 percent federal funding of the operating deficit under the base plan, but less 
than the $17.9 mlflion required to provide such funding under the maximum extent bus
on-freeway plan. Great uncertainty is involved in any estimation of the possible federal 
and state shares of operating deficits, as these shares are subject to changing legislative 
action over the plan design period. Even at this time, the Governor has proposed changing 
the state share of the operating deficit funding to 25 percent of the total operating cost 
of urban transit systems. 

Source: SEWRPG. 

the overextension of primary transit service envi
sioned in this plan.3 Under the maximum extent 
plan, primary transit service would be extended 
into large areas of the Region not now served. In 
addition, it would be expanded into an all-day 
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operation, and it would be provided with headways 
of no more than 30 minutes during the peak travel 
periods in the peak direction and of no more than 
60 minutes otherwise. Thus, the primary transit 
service proposed would be a true transit service, 
available for tripmaking of all purposes. The cost
effectiveness of the less productive routes on which 
bus-on-freeway service would be extended can be 
identified through a determination of what propor
tion of the operating costs may be expected to be 
recovered through fare box revenues. As shown in 
Table 204, only three of the routes under the 
maximum extent plan are expected to meet more 
than one-half of their operating costs through fare
box revenues. 

To reduce operating deficits and increase the pro
portion of primary transit operating costs met 
by farebox revenues, it was necessary to truncate 
the maximum extent bus-on-freeway plan. In order 
to do so while maintaining a framework of true 
primary transit service in the Milwaukee area, and, 
importantly, to assure reasonable comparability 
between all primary transit alternatives tested, this 
truncation was limited to reductions in the extent 
of service provided. Nevertheless, those bus-on
freeway facilities and services which could be rea
sonably cost-effective if the time periods and 
frequency of service offered were reduced were 
identified so that these reduced services could be 

3 The extension of local and express service under 
the maximum extent bus-on-freeway plan and all 
other plans also contributes to this increase in cost 
and decrease in cost-effectiveness. The express 
(secondary) and local (tertiary) service included 
in each maximum extent primary transit system 
plan is basically in accord with the adopted long
range regional transportation system plan. The 
local and express routes and schedules were modi
fied, however, to coordinate properly the secon
dary and tertiary service proposed to be provided 
with the primary service proposed under the dif
ferent primary transit alternatives. Any further 
refinements in the extent of the secondary or 
tertiary service would equally affect the cost of 
each primary transit alternative considered, and 
should, therefore, not affect a comparison of 
those alternatives, 



Table 203 

COST-EFFECTIVENESS COMPARISON OF THE 
BASE SYSTEM PLAN AND MAXIMUM EXTENT 
BUS-ON-FREEWAY SYSTEM PLAN UNDER THE 
STABLE OR DECLINING GROWTH SCENARIO-

DECENTRALIZED LAND USE PLAN 

Cost Element 

Ridership 
In Design Year ........... . 
To Design Year .......... . 

Capital Cost 
Total to Design Vear ....... . 
To Design Vear per Passenger .. . 
To Design Year After 

Accounting for Useful life 
Beyond Design Vear ....... . 

To Design Vear per Passenger 
After Accounting for Useful 
Life Beyond Design Year ... 

Operating Cost 
Percent Met by Farebox 

Revenues in Design Year ..... 
Operating Deficit in Design Year . 
Operating Deficit per 

Passenger in Design Year ..... 
Operating Deficit to DeSign Year . 
Operating Deficit to 

Design Year per Passenger. . . . . 

Total Cost 
To Design Vear .......... . 

Federal Share ........... . 
Nonfederal Share ......... . 

To Design Year per Passenger .. . 
Federal Share ........... . 
Nonfederal Share ......... . 

To Design Year After 
Accounting for Useful Life 
Beyond Design Year ....... . 

Federal Share .......... . 
Nonfederal Share ........ . 

To Design Year per Passenger 
After Accounting for Useful 
Life Beyond Design Year .... . 

Federal Share .......... . 
Nonfederal Share ... . 

Source: SEWRPC. 

Maximum Extent 
Base Plan Bus-an-Freeway Plan 

48,793,500 54,920,000 
1,127,300,000 1,176,300,000 

$161,597,700 $252,706,300 
0.14 0.21 

107,761,000 155,958,000 

0.10 0.13 

54 45 
$ 16,328,700 $ 35,891,000 

0.33 0.65 
375,942,200 532,440,600 

0.33 0.45 

$53 7,539,900 $785,146,900 
317,249,000 468,385,340 
220,290,900 316,761,560 

0.47 0.66 
0.27 0.40 
0.20 0.26 

483,703,200 68B,398,600 
274,179,900 390,986,700 
209,523,300 297,411,900 

0.43 0.58 
0.24 0.33 
0.19 0.25 

considered for addition to the "best" primary 
transit system plan for this future as "specialized" 
transit service. 4 

Accordingly, with the objective of reducing bus
on-freeway operating deficits by increasing the 
proportion of bus-on-freeway operating costs met 
by farebox revenues to at least 50 percent, the 
maximum extent bus-on-freeway system plan was 
truncated as set forth in Table 205 and on Map 94. 
Each bus-on-freeway route for which farebox 
revenues were not expected to approach 50 per
cent of operating costs on an all-day and minimum 
frequency basis was cut back. However, those 
routes which could be expected to meet 50 percent 
of their operating costs through fare box revenues 

4 Reductions in the time periods of service and 
increases in the headways operated have the poten
tial to affect primary transit cost-effectiveness 
significantly. The off-peak-period operations of 
bus-on-freeway service under this future are less 
cost-effective than the peak-period operations. 
However, limiting bus-on-freeway service to the 
peak travel periods may be expected to increase 
the average systemwide proportion of bus-on
freeway operating costs met by fare box revenues 
by less than 5 percent, because under peak-period
only operation, travel on the bus-on-freeway 
system may be expected to be reduced to the 
primarily work- and school-related travel generated 
during the morning peak period. Nevertheless, 
because travel on the bus-on-freeway system during 
the peak periods is highly directional, being largely 
oriented to the Milwaukee central business district 
in the morning and from the central business dis
trict in the afternoon, limiting service in the peak 
period to the peak direction could be expected to 
double the proportion of bus-on-freeway operating 
costs met by farebox revenues, This conclusion 
assumes the use of satellite storage facilities for the 
limited number of peak-period buses required to 
serve the most outlying stations. Under such an 
arrangement, drivers would have to report to, and 
leave work from, the outlying stations. Otherwise, 
the extent of deadhead bus miles required for such 
a peak-period and peak-direction operation would 
be inconsistent with the average operating cost per 
revenue bus mile used to estimate the costs of bus 
alternatives under this study. 

To reduce the frequency of service, maximum 
head ways in the peak periods and the peak direc
tion were increased from 30 to 60 minutes with 
only a relatively small reduction in transit use 
and a substantial reduction in operating cost. 
The decrease in ridership would result from the 
attendant increase in wait time for transit service. 
First wait times under this study were assumed 
to approximate one-half of the headway up to 
a maximum of 10 minutes. Consequently, the 
increases in maximum headway would not affect 
this wait time. However, all subsequent wait times, 
which were attendant to transfers, were estimated 
at one-half of the headway with no upper limit. 
It should be noted that, by not permitting head
ways greater than 60 minutes, it was assumed 
that any decrease in operating costs possible 
through further headway increases would result 
in ridership and revenue reductions and a subse
quent stabilization or decline in the proportion of 
operating costs recovered from farebox revenues. 
The ridership reductions would result from the 
inconvenient schedule, 
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Table 204 

OPERATING COST-EFFECTIVENESS OF BUS-ON-FREEWAY ROUTES OF THE 
MAXIMUM EXTENT BUS-ON-FREEWAY SYSTEM PLAN UNDER THE STABLE 

OR DECLINING GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Passenger 
Miles 

Route of Travel 

1-Port Washington 11,780 
2-Cedarburg 9,900 
3-Mequon 7,870 
4-Brown Deer 18,170 
5-River Hills 6,950 
6-Northwest Side 16,670 
7-Wauwatosa 2,850 
8-West Bend 10,240 
9-Germantown 6,040 

10-Menomonee Falls 5,700 
11-Menomonee Falls 14,740 
12-Brookfield 11,770 
13-Milwaukee County 

I nstitutions/UWM 320 
14-0conomowoc/Pewau kee 8,890 
15-0conomowoc/Delafield 10,050 
16-Wau kesha 13,880 
17-East Troy 22,050 
18-Hales Corners 12,470 
19-Greenfield 8,150 
20-West Allis 10,820 
21-Stadium 2,980 
22-Franklin 6,420 
23-Kenosha 57,890 
24-Racine 55,430 
25-0ak Creek/Ryan Road 11,760 
26-0ak Creek/Rawson Avenue 5,120 
27-South Side/UWM 700 
28-South Side/College Avenue 1,760 
29-South Side/IH 894 7,370 
30-South Side/Holt Avenue 9,250 
31-Cudahy 3,810 

Total 371,810 

Source: SEWRPC. 

with reductions in the time periods or frequency 
of service were identified for consideration later in 
the study, and are summarized in Table 205. 

Evaluation of Maximum Extent 
Commuter Rail System Plan 
Another of the primary transit technologies poten
tially applicable in the Milwaukee area over the 
next 20 years is commuter rail. The maximum 
extent system plan developed for this technology 
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Percent of 
Operating 

Vehicles Cost Met by 
Farebox Miles Operating Farebox 
Revenue of Travel Cost Revenue 

$ 640 1,834 $ 3,900 16 
530 1,002 2,127 25 
420 885 1,885 22 
980 1,013 2,157 45 
380 1,177 2,500 15 
900 821 1,744 52 
150 1,424 3,024 5 
550 1,901 4,042 14 
330 1,187 2,520 13 
310 1,124 2,389 13 
780 1,015 2,157 36 
640 971 2,066 31 

20 670 1,421 1 
480 1,994 4,233 11 
540 1,842 3,911 14 
750 979 2,076 36 

1,190 1,808 3,840 31 
670 996 2,117 32 
440 826 1,754 25 
580 814 1,734 33 
160 610 1,300 12 
350 912 1,935 18 

3,130 2,296 4,878 64 
2,990 1,969 4,182 71 

640 1,016 2,157 30 
280 1,001 2,127 13 
40 605 1,290 3 

100 245 524 19 
400 769 1,633 24 
500 674 1,431 35 
200 604 1,280 16 

$20,060 34,981 $74,330 27 

is summarized with respect to its coverage and 
routes in Chapter III of this report on Map 57 and 
in Table 122 and is summarized with respect to 
its operation under this future in Tables 206 
through 208. Map 53 and Table 111 of Chap
ter III and Tables 207, 197, and 198 provide com
parable information for the base, or benchmark, 
plan used in the study. A description of the facili
ties and services of the primary, express, and local 
elements of both the maximum extent commuter 



Table 205 

RECOMMENDED CHANGES IN THE MAXIMUM EXTENT BUS-ON-FREEWAY SYSTEM PLAN 
UNDER THE STABLE OR DECLINING GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Route Recommended Change 

1-Port Washington Route to be truncated but retained for consideration as addition to 
final plan, with service limited to peak periods and peak directions, 
and possibly increased headways 

2-Cedarburg Route to be truncated but retained for consideration as addition to 
final plan, with service I imited to peak periods and peak directions, 
and possibly increased headways 

3-Mequon Route to be truncated but retained for consideration as addition to the 
final plan, with service limited to peak periods and peak directions, 
and possibly increased headways 

5-River Hills Route to be cut back but retained for consideration as addition to 
final plan, with service limited to peak periods and possibly increased 
headways. Also, route to park-ride lot at the North-South Freeway 
(lH 43) and W. Silver Spring Drive to be cut back 

7-Wauwatosa Route to be truncated but retained for consideration as addition to final 
plan, with service limited to peak periods and possibly increased 
headways. Also, feeder loop operating over W. Burleigh Street and 
N. Mayfair Road to park-ride lot at Zoo Freeway (USH 45) and 
W. Watertown Plank Road to be dropped. Express service to N. Glen-

view Avenue to be cut back 

8-West Bend Route to be truncated but retained for consideration as addition to final 
plan, with service limited to peak periods and peak directions, and 

possibly increased headways 

9-Germantown, and Routes to be combined into one route 
10 and 11-Menomonee Falls 

12-Brookfield Route to be truncated but retained for consideration as addition to final 
plan, with service limited to peak periods and possibly increased 
headways 

13-Milwaukee County Route to be eliminated 
I nstitutions/UWM 

14-0conomowoc/Pewau kee Route to be truncated but retained for consideration as addition to final 
plan, with service limited to peak periods and peak directions, and 
possibly increased headways 

15-0conomowoc/Delafield Route to be truncated but retained for consideration as addition to final 
plan, with service limited to peak periods and peak directions, and 
possibly increased headways 

17-East Troy Route to be truncated but retained for consideration as addition to final 
plan, with service limited to peak periods and peak directions, and 
possibly increased headways 

18-Hales Corners Route to be truncated but retained for consideration as addition to final 
plan, with service limited to peak periods and possibly increased 

headways 

20-West Allis Route to be truncated but retained for consideration as addition to final 
plan, with service limited to peak periods and possibly increased 
headways 

21-Stadium Route to be truncated but retained for consideration as addition to final 
plan, with service limited to peak periods and possibly increased 

headways 

I 
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Table 205 (continued) 

Route Recommended Change 

22-Franklin Route to be truncated but retained for consideration as addition to final 
plan, with service limited to peak periods and possibly increased 
headways 

25-0ak Creek/Ryan Road Route to be truncated but retained for consideration as addition to final 
plan, with service limited to peak periods and possibly increased 
headways 

26-0ak Creek/Rawson Avenue Route to be truncated but retained for consideration as addition to final 
plan, with service limited to peak periods and possibly increased 
headways 

27-South Side/UWM Route to be eliminated 

28-South Side/College Avenue Route to be eliminated 

29-South Side/I H 894 Route to be truncated but retained for consideration as addition to final 
plan, with service limited to peak periods and possibly increased 
headways 

30-South Side/Holt Avenue Route to be truncated but retained for consideration as addition to final 
plan, with service limited to peak periods and possibly increased 
headways 

31-Cudahy Route to be truncated but retained for consideration as addition to final 
plan, with service limited to peak periods and possibly increased 
headways 

Source: SEWRPC. 

rail plan and the base plan is provided in Chap
ter III of this report and will not be repeated 
here. Only those characteristics of the maximum 
extent commuter rail plan which vary between the 
futures, specifically, the provision of service to 
meet demand, will be discussed. 

Under this alternative future, headways on the com
muter rail primary transit element were assumed 
to be one-half hour in the peak period in the peak 
direction, and every hour otherwise. Commuter rail 
trains would consist of a locomotive and one coach, 
except on the route through Racine to Kenosha, 
where trains of two coaches would be used during 
the peak periods. Under the maximum extent 
commuter rail plan for this future, there would be 
7,120 vehicle miles of primary transit service-an 
8 percent increase over the level of service provided 
in the base plan. The number of express and local 
service bus miles operated would increase by about 
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40 percent over the number envisioned in the base 
plan, from about 52,700 to about 75,000 bus miles 
on an average weekday. 

Transit Utilization: Under the maximum extent 
commuter rail system plan for the stable or declin
ing growth scenario-decentralized land use plan 
alternative future, about 183,000 trips may be 
expected to be made on public transit in the 
Milwaukee area on an average weekday in the plan 
design year, as shown in Tables 209 and 210. 
About 8,900, or 5 percent, of these transit trips 
may be expected to utilize the primary transit 
system for all or a portion of the trip. Thus, the 
maximum extent commuter rail system plan 
envisions that about 5 percent of the total of 
3.6 million person trips which may be expected to 
be made in the greater Milwaukee area in the plan 
design year will be made using public transit, and 
that less than 1 percent will be made using pri-
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RECOMMENDED TRUNCATED 
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The maximum extent bus-an-freeway system plan shown on Map 52 in Chapter III was truncated with the objective of maximizing the number 
of bus-on-freeway primary transit routes for which 50 percent of the operating costs could be met with farebox revenues. A total of 7 of the 
31 routes in the maximum extent plan, totaling 322 route miles in length, were proposed to be retained in the truncated plan . Nineteen of the 
24 routes proposed to be deleted from the truncated plan were recommended to be considered for addition to the final "best" plan recom
mended for this future as specialized peak-period-only service. 

Source: SEWRPC. 375 



Table 206 

PRIMARY TRANSIT STATIONS FOR THE MAXIMUM EXTENT COMMUTER RAIL SYSTEM PLAN 
UNDER THE STABLE OR DECLINING GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Travel Time 
Facilities and Services to Milwaukee 

Connecting 
CaD 

Frequency of Service (trains per period) location (minutes) 
Connecting Express or 

Morning Midday Afternoon Evening Station Civil Parking Primary Local Dff-
Number Intersection Division Status Shelter Spaces Routes Routes Peak Peak In Out In Out In Out In Out 

1 N. Maple Street and 
W. Grand Avenue. .... City of Proposed Ves 25 1 -- 55 55 6 3 6 6 3 6 4 4 

Port Washington 
2 IH 43 and CTH C . ..... Town of Grafton Proposed Ves 30 1 -- 44 44 6 3 6 6 3 6 4 4 
3 IH 43 and Mequon Road. City of Mequon Proposed Ves 25 1 1 38 38 6 3 6 6 3 6 4 4 
4 Rexleigh Drive and 

E. Brown Deer Road ... Village of Bayside Proposed Ves -- 1 2 32 32 6 3 6 6 3 6 4 4 
5 Railroad Street and 

Dekora Street Village of Saukville Proposed Ves 25 1 -- 58 58 6 3 6 6 3 6 4 4 
6 11 th Avenue and 

North Street. Village of Grafton Proposed Ves 60 1 1 51 51 6 3 6 6 3 6 4 4 
7 Cardinal Avenue and 

Pioneer Road. City of Cedarburg Proposed Ves 150 1 1 44 44 6 3 6 6 3 6 4 4 
8 Main Street and 

Friestadt Road. Village of Thiensville Proposed Ves 50 1 1 39 39 6 3 6 6 3 6 4 4 
9 Baehr Road and 

Donges Bay Road . City of Meqllon Proposed Ves 50 1 1 34 34 6 3 6 6 3 6 4 4 
10 Deerbrook Trail and 

W. Brown Deer Road. Village of Proposed Ves 40 1 1 29 29 6 3 6 6 3 6 4 4 
Brown Deer 

11 N. Teutonia Avenue and 
W. Silver Spring Drive. City of Milwaukee Proposed Ves 100 3 2 22 22 18 9 18 18 9 18 12 12 

12 N. 34th Street and 
W. Capitol Drive. City of Milwaukee Proposed Ves -- 3 2 17 17 18 9 18 18 9 18 12 12 

13 N. 30th Street and 
W. North Avenue City of Milwaukee Proposed Ves -- 3 2 13 13 18 9 18 18 9 18 12 12 

14 N. 44th Street and 
W. Blue Mound Road. City of Milwau kee Proposed Ves -- 4 1 6 6 24 12 24 24 12 24 16 16 

15 N. 5th Street and 
W. St. Paul Avenue City of Milwaukee Existing Ves -- 6 3 -- -- 36 18 36 36 18 36 24 24 

16 Island Drive and 
E. Washington Street. City of West Bend Proposed Ves 25 1 -- 64 64 6 3 6 6 3 6 4 4 

17 N. Center Street and 
Main Street. Village of Jackson Proposed Ves 80 1 -- 53 53 6 3 6 6 3 6 4 4 

18 S. Country Aire Drive 
and Mequon Road. Village of Proposed Ves 75 1 1 42 42 6 3 6 6 3 6 4 4 

Germantown 
19 N. 107th Street and 

W. Brown Deer Road City of Milwaukee Proposed Ves 60 1 2 35 35 6 3 6 6 3 6 4 4 
20 N. 68th Street and 

W. Bradley Road. ..... City of Milwau kee Proposed Ves 60 1 1 29 29 6 3 6 6 3 6 4 4 
21 S. Main Street and 

Collins Street. .... City of Proposed Ves 25 1 -- 62 62 6 3 6 6 3 6 4 4 
Oconomowoc 

22 sawyer Road 
and USH 16 Town of Proposed Ves -- 1 -- 55 55 6 3 6 6 3 6 4 4 

Oconomowoc 
23 Lakeland Road 

and CTH PP .. Village of Nashotah Proposed Ves 25 1 -- 50 50 6 3 6 6 3 6 4 4 
24 Cottonwood Avenue 

and Pawling Avenue. Village of Hartland Proposed Ves 100 1 -- 45 45 6 3 6 6 3 6 4 4 
25 W. Wisconsin Avenue 

and Capitol Drive Village of Pewaukee Proposed Ves 75 1 1 38 38 6 3 6 6 3 6 4 4 
26 Duplainville Road 

and Marjean Lane. .. . - Town of Pewau kee Proposed Ves 80 1 1 32 32 6 3 6 6 3 6 4 4 
27 N. Brookfield Road 

and River Road .... City of Brookfield Proposed Ves 50 1 1 27 27 6 3 6 6 3 6 4 4 
28 Legion Drive and 

Watertown Plank Road. Village of Elm Grove Proposed Ves 60 1 1 19 19 6 3 6 6 3 6 4 4 
29 N. 75th Street and 

W. State Street. .. City of Wauwatosa Proposed Ves 25 1 4 12 12 6 3 6 6 3 6 4 4 
30 N. Barstow Street 

and Cutler Street City of Wau kesha Proposed Ves 90 1 1 46 46 6 3 6 6 3 6 4 4 
31 Pearl Street and CTH A Town of Waukesha Proposed Ves 125 1 -- 40 40 6 3 6 6 3 6 4 4 
32 S. Moorland Road 

and Honey Lane. City of New Berlin Proposed Ves 50 1 2 33 33 6 3 6 6 3 6 4 4 
33 S. 108th Street and 

Manor Park Drive . .... City of West Allis Proposed Ves 40 1 4 26 26 6 3 6 6 3 6 4 4 
34 S. 70th Street and 

Dickinson Street_ ..... City of Milwaukee Proposed Ves -- 1 1 19 19 6 3 6 6 3 6 4 4 
35 S. 27th Street and 

W. Dakota Street City of Milwaukee Proposed Ves -- 1 4 12 12 6 3 6 6 3 6 4 4 
36 14th Avenue and 

54th Street. - ... .... City of Kenosha Existing Ves 50 1 1 63 63 6 3 6 6 3 6 4 4 
37 STH 32 and CTH E . Town of Somers Proposed Ves 75 1 1 57 57 6 3 6 6 3 6 4 4 
38 Memorial Drive and 

State Street. . . . . . . . . City of Racine Proposed Ves 75 1 1 45 45 6 3 6 6 3 6 4 4 
39 STH 32 and 

Three Mile Road. Town of Caledonia Proposed Ves 100 1 1 39 39 6 3 6 6 3 6 4 4 
40 5th Avenue and 

E. Ryan Road _ City of Oak Creek Proposed Ves 50 1 2 29 29 6 3 6 6 3 6 4 4 
41 13th Avenue and 

E. Rawson Avenue City of Proposed Ves -- 1 2 22 22 6 3 6 6 3 6 4 4 
South Milwaukee 

42 Whitnall Avenue and 
E. Grange Avenue. City of Cudahy Proposed Ves 50 1 2 18 18 6 3 6 6 3 6 4 4 

43 Brust Avenue and 
E. Oklahoma Avenue. City of Milwaukee P:-oposed Ves -- 1 2 10 10 6 3 6 6 3 6 4 4 

Source: SEWRPC. 
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Table 207 

FACII.ITY AND OPERATION CHARACTERISTICS 
OF THE BASE SYSTEM PLAN AND MAXIMUM 

EXTENT COMMUTE R RAI L SYSTEM PLAN 
UNDER THE STABLE OR DECLINING GROWTH 
SCENARIO-DECENTRALIZED LAND USE PLAN 

Maximum 
Extent 

Base Commuter 
Characteristic Plan Rail Plan 

Primary Element 
Exclusive Guideway Miles 
Subway. -- --
Elevated. -- --
At-Grade .. -- 157.3 

Total -- 157.3a 

Shared Guideway Miles 
Freeways. 51.5 --
Surface Arterial Streets. 49.5 --

Total 101.0 --

Route Miles 449 354 
Vehicle Miles. 6,620 7,120 
Vehicle Hours. 280 230 
Vehicles Required. 55 42 
Trains Required. -- 36 

Express and Local Elements 
Route Miles 1,302 1,853 
Vehicle Miles. .. 52,680 75,030 
Vehicle Hours 3,610 5,500 
Vehicles Required. 521 645 

Total System 
Route Miles 1,751 2,207 
Vehicle Miles. 59,300 82,150 
Vehicle Hours. 3,890 5,730 
Vehicles Required. 576 687 
Trains Required. -- 36 

a Although commuter rail operation is designated in this table as 
being over an exclusive guideway, commuter trains would, in fact, 
operate over railway trackage shared with freight trains. 

Source: SEWRPC_ 

mary transit. It should be noted that, under this 
future, primary transit usage could be expected 
to be about 6 percent less under the commuter 
rail plan than under the base plan, or 8,900 trips 
on an average weekday, compared with 9,500 trips 
under the primary element of the base plan. About 
14,000, or 8 percent, more transit trips may be 
expected to be made under this plan, including 

local and express service, than under the base plan. 
All of this increase in transit use would occur on 
the local and express elements of the plan. 

Costs: Estimates of the total capital costs that 
would be incurred in the development of the 
maximum extent commuter rail system plan and 
the base system plan are summarized in Table 211. 
The costs shown include all track rehabilitation 
and construction costs, plus the cost of all loco
motive and passenger coach, and supporting bus, 
acquisition and replacement, as needed, over the 
plan design period. Most capital items required 
to implement the plan would have useful lives 
beyond the 20-year plan design period, as noted 
in Table 211. 

The total capital cost of the base plan is estimated 
at $162 million. Most of this cost would be 
required to purchase buses for the proposed 
short-range service expansion within Milwaukee 
County and to replace buses to maintain existing 
service to the year 2000. About $19 million, or 
12 percent of the total capital cost, would be 
required for the primary transit element. 

The total capital cost of the maximum extent 
commuter rail plan is estimated at $285 million. 
About 39 percent of the total cost, or $111 mil
lion, would be required for the primary transit 
element of the plan. 

Under current funding programs, all capital expense 
items are eligible for up to 80 percent federal 
funding. Based upon this formula, the nonfederal 
share of the total capital cost of the maximum 
extent commuter rail plan can be expected to 
approximate $57 million. The remaining $228 mil
lion would constitute the federal share of the 
capital cost under the Urban Mass Transportation 
Administration (UMTA) Sections 3 and 5 funding 
programs. Under the base plan, the nonfederal and 
the federal shares are estimated to total $32 mil
lion and $130 million, respectively. 

Table 212 presents the annual operating and main
tenance costs and fare box revenues anticipated for 
the design year of the base and maximum extent 
commuter rail plans. Under the base plan, oper
ating and maintenance costs may be expected to 
approximate $36 million in the design year for 
both primary transit and local and express bus 
service in the Milwaukee area. Implementation of 
the maximum extent commuter rail plan would 
increase the total operating and maintenance costs 
by $21 million, to a total cost of $57 million. The 
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Table 208 

TIME-OF-DAY OPERATION OF THE MAXIM'UM EXTENT COMMUTER RAIL SYSTEM PLAN 
UNDER THE STABLE OR DECLINING GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Morning Midday 
Element Peak Off-Peak 

Primary 
Route Miles ........ 354 354 
Vehicle Miles ....... 1,790 2,120 
Vehicle Hours · ..... 60 70 
Vehicles (coaches) 

Required ......... 42 18 
Trains Required . . . . . 36 18 

Express and Local 
Route Miles ........ 1,853 1,775 
Vehicle Miles ....... 18,110 18,600 
Vehicle Hours · . . . . . 1,340 1,340 
Vehicles Required .... 566 216 

Total System 
Route Miles ........ 2,207 2,129 
Vehicle Miles ....... 19,900 20,720 
Vehicle Hours · ..... 1,400 1,410 
Vehicles Required .... 608 
Trains Required ..... 36 

Source: SEWRPC. 

cost of operating and maintaining the primary 
transit system in the design year may be expected 
to approximate $3 million under the base plan, and 
$10 million under the maximum extent commuter 
rail plan. Primary transit system operating and 
maintenance costs would thus represent 8 percent 
of the total operating and maintenance costs 
expected in the design year of the base plan, and 
17 percent of the total operating and maintenance 
costs expected in the design year of the maximum 
extent commuter rail plan. 

The average operating cost per passenger for the 
base plan in the plan design year is estimated at 
$0.73. For the maximum extent commuter rail 
plan, the average cost per passenger may be 
expected to approach $1.10-$0.37, or 51 percent, 
more than the base plan cost. The average oper
ating cost per passenger mile would be somewhat 
greater under the maximum extent commuter rail 
plan, $0.26, than under the base plan, $0.20. The 
average operating cost per passenger and per pas-
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234 
18 

Afternoon Evening 
Peak Off·Peak Total 

354 354 354 
1,790 1,420 7,120 

60 40 230 

42 18 42 
36 18 36 

1,853 1,672 1,853 
21,450 16,870 75,030 

1,580 1,240 5,500 
645 186 645 

2,207 2,026 2,207 
23,240 18,290 82,150 

1,640 1,280 5,730 
687 204 687 

36 18 36 

senger mile for the primary element of the base 
plan would be $1.22 and $0.17, respectively, and 
for the maximum extent commuter rail plan would 
be $4.53 and $0.29, respectively. 

The total annual farebox revenue which may be 
expected to be generated in the plan design year 
under the base plan is $19 million, expressed in 
1979 dollars, compared with $22 million under 
the maximum extent commuter rail plan. Under 
the commuter rail alternative, the primary transit 
element may be expected to generate about 9 per
cent, or $2 million, of the total revenues, com
pared with 7 percent, or $1.4 million, under the 
base plan. 

The operating deficit in the year 2000 for the 
maximum extent commuter rail plan would be 
about $35 million, expressed in 1979 dollars, 
requiring a subsidy of about $0.65 per passenger. 
This compares with the base system plan deficit 
of about $16 million, or $0.33 per passenger. Fare-



Table 209 

TRANSIT TRIPMAKING BY PURPOSE IN THE MILWAUKEE AREA FOR THE BASE 
SYSTEM PLAN AND MAXIMUM EXTENT COMMUTER RAIL SYSTEM PLAN UNDER 

THE STABLE OR DECLINING GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Base Plan Maximum Extent Commuter Rail Plan 

Transit Trips Transit Trips 

Total Percent of Total Percent of 
Trip Purpose Person Trips Number Total Trips Person Trips Number Total Trips 

Home-Based Work .... 958,800 60,900 6.4 959,200 66,200 6.9 
Home-Based Shopping . . 502,600 21,700 4.3 502,200 24,900 5.0 
Home-Based Other . . . . 1,139,400 42,000 3.7 1,137,900 47,100 4.1 
Nonhome Based. . . . . . 655,600 8,400 1.3 653,800 8,600 1.3 
School ........... 364,900 36,400 10.0 364,900 36,400 10.0 

Total 3,621,300 169,400 4.7 3,618,000 183,200 5.1 

Source: SEWRPC. 

Table 210 

PRIMARY AND TOTAL TRANSIT SYSTEM TRIPMAKING BY TIME OF DAY FOR THE 
BASE SYSTEM PLAN AND MAXIMUM EXTENT COMMUTER RAIL SYSTEM PLAN UNDER 
THE STABLE OR DECLINING GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Base Plan Maximum Extent Commuter Rail Plan 

Primary Element Total System Primary Element Total System 

Time Transit Percent Transit 
of Day Trips of Total Trips 

Morning ... 4,000 42.1 41,800 
Midday .... 200 2.1 53,400 
Afternoon .. 5,300 55.8 59,800 
Evening .... -- -- 14,400 

Total 9,500 100.0 169,400 

Source: SEWRPC. 

box revenues could cover about 39 percent of the 
operating costs under the maximum extent com
muter rail plan and 53 percent of such costs under 
the base plan. 

Under current operating assistance programs, the 
federal government may be expected to fund 
50 percent of the operating deficit up to the 
total urbanized area apportionment, and the State 
has, in the past, funded up to 72 percent of the 
nonfederal share. 5 The annual local share of the 
public funding requirement in the year 2000 would 
be about $5 million for the maximum extent 
commuter rail plan. The local funding requirement 
for the base system would be somewhat less
$2.3 million. 

Percent Transit Percent Transit Percent 
of Total Trips of Total Trips of Total 

24.7 2,800 31.5 44,400 24.2 
31.5 2,000 22.5 58,400 31.9 
35.3 3,300 37.0 64,400 35.2 

8.5 800 9.0 16,000 8.7 

100.0 8,900 100.0 183,200 100.0 

5 The maximum federal operating assistance fund
ing allotment for the Milwaukee area for the year 
1979 was $11.6 million in 1979 dollars, more than 
the $8.2 million required to provide 50 percent 
federal funding of the operating deficits under the 
base plan, but somewhat less than the $17.2 mil
lion required to provide such funding under the 
maximum extent commuter rail plan. Great uncer
tainty is involved in any estimation of the possible 
federal and state shares of operating deficits, as 
these shares are subject to changing legislative 
action over the plan design period. Even at this 
time, the Governor has proposed changing the state 
share of the operating deficit funding to 25 percent 
of the total operating cost of urban transit systems. 
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Table 211 

TOTAL CAPITAL EXPENDITURES TO DESIGN YEAR REQUIRED FOR THE BASE 
SYSTEM PLAN AND MAXIMUM EXTENT COMMUTER RAIL SYSTEM PLAN UNDER 

THE STABLE OR DECLINING GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Maximum Extent 
Capital Costa Base Plan Commuter Rail Plan 

Guideway Developmljlt ..... . . .. $ -- $ 34,536,900d 

Station Development ...... .. 2,387,700 6,418,400 
Vehicle Storage and Maintenance 

Facility Developmentb ........ 15,850,000 24,470,800 
Vehicle Acquisition and Replacementc. 143,360,000 219,150,000 

Total $161,547,700 $284,576,100 

a It is assumed under this capital cost analysis that both the base plan and the maximum extent commuter rail plan would be implemented 
incrementally from 1985 to 2000. The capital costs shown in this table are those required to develop and maintain the system over the 
20-year plan design period from 1980 to 2000. Portions of nearly all the elements of the plan have useful lives extending beyond the design 
period and are therefore capable of use beyond the design period. 

b Includes the cost of acquiring land for stations and storage and maintenance facilities as necessary-10 acres under the base plan and 21 acres 
under the maximum extent commuter rail plan. Right-of-way is assumed to have a life of 100 years. The useful life of stations is estimated 
at 30 years. 

c This capital cost category includes the cost of acquisition and replacement as necessary over the 20-year design period of all buses and com
muter rail coaches and locomotives. Both plans assume a fleet of 640 buses with an average age of 10 years in 1980. Buses have an average 
useful life of 12 years. Commuter rail coaches and locomotives have an estimated useful life of 30 years. 

d The Milwaukee Road has proposed major track rehabilitation work on some of the railway line segments herein considered for potential use 
by commuter trains. Should all of this track rehabilitation work be completed, the capital investment necessary for guideway development of 
the maximum extent commuter rail system would be reduced by $12,274,000 to $22,262,900. As of April 1981, such rehabilitation work in 
the amount of $3,458,000 had been completed by the Milwaukee Road during the 1980 and 1981 working seasons. 

Source: SEWRPC. 

Development of Truncated Plan: The results of the 
traffic assignments to, and attendant evaluation of, 
the maximum extent commuter rail system plan 
are summarized in Table 213. The maximum 
extent commuter rail system plan may be expected 
to have higher capital costs and greater operating 
deficits, both in total and on a per-passenger basis, 
than the base plan. In addition, farebox revenues 
under the maximum extent commuter rail system 
plan may be expected to cover a much smaller 
proportion of operating costs in the plan design 
year than would such revenues under the base plan, 
particularly with respect to its primary element. 

Most of the increases in the cost and decreases in 
the cost-effectiveness of the maximum extent com
muter rail system plan can be attributed to the 
overextension of primary transit service envisioned 
in this plan.6 Under the maximum extent plan, pri
mary transit service would be extended into large 
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6 The extension of local and express service under 
the maximum extent commuter rail plan and all 
other plans also contributes to this increase in 
cost and decrease in cost-effectiveness. The express 
(secondary) and local (tertiary) service included 
in each maximum extent primary transit system 
plan is basically in accord with the adopted long
range regional transportation system plan. The 
local and express routes and schedules were modi
fied, however, to coordinate properly the secon
dary and. tertiary service proposed to be provided 
with the primary service proposed under the 
different primary transit alternatives. Any further 
refinements in the extent of the secondary or 
tertiary service should equally affect the cost of 
each primary transit alternative considered, and 
should, therefore, not affect a comparison of 
those alternatives. 



I Table 212 

PRIMARY AND TOTAL TRANSIT SYSTEM DESIGN 
YEAR OPERATING AND MAINTENANCE COSTS 
FOR THE BASE SYSTEM PLAN AND MAXIMUM 

EXTENT COMMUTER RAIL SYSTEM PLAN 
UNDER, THE STABLE OR DECLINING GROWTH 
SCENARIO-DECENTRALIZED LAND USE PLAN 

Maximum Extent 
Cost Element Base Plan Commuter Rail Plan 

Ridership 
Primary Element. 2,422,500 2,269,500 
Total System. 48,793,500 52,816,500 

Operating and Maintenance Cost 
Primary Element. $ 2,950,400 $10,284,200 
Total System. 35,646,200 56,847,800 

Operating and Maintenance 
Cost per Passenger 

Primary Element. $1.22 $4.53 
Systemwide Average 0.73 1.10 

Operating and Maintenance 
Cost per Passenger Mile 

Primary Element. $0.17 $0.29 
Total System. 0.20 0.26 

Farebox Revenue 

Primary Element. $ 1,453,500 $ 1,935,500 
Total System. 19,317,500 22,367,500 

Operating Deficit 
Primary Element. . $ 1,496,900 $ 8,348,700 
Total System. 16,328,700 34,480,300 

F are box Revenue as a Percent of 

Operating and Maintenance Costs 
Primary Element .. 49 19 
Total System. 53 39 

Public Funding Under 

Current Program a 

Federal (50 percent of 
operating deficit) 

Primary Element. ... . $ 748,450 $ 4,174,350 
Total System . 8,164,350 17,240,150 

State (72 percent of nonfederal 
share of operating deficit) 

Primary Element .. 538,884 3,005,530 
Total System .... . .. . 5,878,332 12,412,910 

Local 
Primary Element. 209,566 1,168,820 
Total System. . ..... 2,286,018 4,827,240 

Local Operating Deficit per Ride 

Primary Element. $0.09 $0.52 
Total System. 0.05 0.09 

a The maximum federal operating assistance funding allotment for the Milwaukee area for 
the year 1979 was $11.6 million in 1979 dollars, more than the $8.2 million required 
to provide 50 percent federal funding of the operating deficits under the base plan, but 
less than the $7.2 million required to provide such funding under the maximum extent 
light rail plan. Great uncertainty is involved in any estimation of the possible federal and 
state shares of operating deficits, as these shares are subject to changing legislative action 
over the plan design period. Even at this time, the Governor has proposed changing the 
state share of the operating deficit to 25 percent of the total operating cost of urban 

transit systems. 

Source: SEWRPC. 

areas of the Region not now served. In addition, it 
would be expanded into an all-day operation, and 
it would be provided at head ways of no more than 
30 minutes during the peak travel periods in the 
peak direction and 60 minutes otherwise. Thus, the 
primary transit service proposed would be a true 

Table 213 

COST-EFFECTIVENESS COMPARISON 
OF THE BASE SYSTEM PLAN AND MAXIMUM 

EXTENT COMMUTER RAIL SYSTEM PLAN 
UNDER THE STABLE OR DECLINING GROWTH 
SCENARIO-DECENTRALIZED LAND USE PLAN 

Maximum Extent 

Cost Element Base Plan Commuter Rail Plan 

Ridership 

In Design Year. , ' . , ... ' . 
To Design Year . , , . , . , . ' 

Cap ital Cost 
Total to Design Year , ' , , , ... 
To Design Year per Passenger .. ' 
To Design Year After 

Accounting for Useful Life 
Beyond Design Year, , . , .. ' . 

To Design Year per Passenger 
After Accounting for Useful 

Life Beyond Design Year. , 

Operating Cost 
Percent Met by Farebox 

Revenues in Design Year , , .. 
Operating Deficit in Design Year 

Operating Deficit per 

Passenger in Design Year . , , 

Operating Deficit to Design Year , 

Operating Deficit to 
Design Year per Passenger, 

Total Cost 
To Design Year 

Federal Share, . , . ' , . , , ... 

Nonfederal Share, . ' , . ' . , . , 

To Design Year per Passenger ... 

Federal Share. , , . , , .. , , . , 

Nonfederal Share, , . , ' . , ... 

To Design Year After 
Accounting for Useful Life 

Beyond Design Year ....... ' 
Federal Share .......... . 

Nonfederal Share ........ . 

To Design Year per Passenger 

After Accounting for Useful 
Life Beyond Design Year .... . 

Federal Share .......... . 
Nonfederal Share, ' ...... . 

Source: SEWRPC. 

48,793,500 52,816,500 
1,127,300,000 1 ,159,500,000 

$161,597,700 $284,576,100 
0.14 0.25 

107,761,000 158,285,100 

0.10 0.14 

54 39 
$ 16,328,700 $ 34,480,300 

0.33 0.65 
375,942,200 521,155,000 

0.33 0.45 

$53 7 ,539 ,900 $805,731,000 
31 7,249,000 488,238,300 
220,290,900 317,492,700 

0.47 0.70 
0.27 O.4Z 
0.20 0.28 

483,703,200 679,440,000 
274,179,900 387,205,500 
209,523,300 292,234,500 

0.43 0.59 
0.24 0.34 
0.19 0.25 

transit service, available for trip making of all pur
poses. The cost-effectiveness of the less productive 
routes on which commuter rail service would be 
extended can be identified through a determina
tion of what proportion of the operating costs 
may be expected to be recovered through fare box 
revenues. As shown in Table 214, none of the 
routes under the maximum extent plan may be 
expected to meet one-half of their operating costs 
through farebox revenues, and even the Kenosha 
route may be expected to meet only 37 percent 
of its operating costs through such revenues. 

To reduce operating deficits and increase the 
proportion of primary transit operating costs met 
by farebox revenues, it was necessary to truncate 
the maximum extent commuter rail plan. In order 
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Table 214 

OPERATING COST-EFFECTIVENESS OF COMMUTER RAIL ROUTES OF THE 
MAXIMUM EXTENT COMMUTER RAIL SYSTEM PLAN UNDER THE STABLE 

OR DECLINING GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Passenger 
Miles Farebox 

Route of Travel Revenue 

Kenosha .......... 62,630 $3,440 
Waukesha ......... 15,480 850 
Oconomowoc ....... 20,190 1,109 
Saukville .......... 16,980 930 
West Bend ......... 15,560 850 
Port Washington ...... 7,380 410 

Total 138,210 $7,590 

Source: SEWRPC. 

to do so while maintaining a framework of true 
primary transit service in the Milwaukee area, and, 
importantly, to assure reasonable comparability 
between all primary transit alternatives tested, this 
truncation was limited to reductions in the extent 
of service provided. Nevertheless, those commuter 
rail facilities and services which could be rea
sonably cost-effective if the time periods and 
frequency of service offered were reduced were 
identified so that these reduced services could be 
considered for addition to the "best" primary 
transit system plan for this future as "specialized" 
transit service? 

7 Reductions in the time periods of service and 
increases in the headways operated have the poten
tial to affect primary transit cost-effectiveness 
significantly. The off-peak-period operations of 
commuter rail service under this future are less 
cost-effective than the peak-period operations. 
However, limiting commuter rail service to the 
peak travel periods may be expected to increase 
the average systemwide proportion of commuter 
rail operating costs met by fare box revenues only 
slightly, because, under peak-period-only opera
tion, travel on the commuter rail system may be 
expected to be reduced to the largely work- and 
school-related travel generated during the morning 
peak period. Nevertheless, because travel on the 
commuter rail system during the peak periods is 
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Percent of 
Vehicle Operating 
Miles Operating Cost Met by 

of Travel Cost Farebox Revenue 

1,655 $ 9,380 37 
749 4,240 20 

1,224 6,940 16 
1,049 5,940 16 
1,319 7,470 11 
1,121 6350 6 

7,117 $40,330 19 

highly directional, being largely oriented to the 
Milwaukee central business district in the morning 
and from the central business district in the after
noon, limiting service in the peak period to the 
peak direction could allow for a substantial increase 
in the proportion of commuter rail operating costs 
met by fare box revenues. 

Reducing the frequency of service by increasing 
maximum headways in the peak periods and peak 
direction from 30 to 60 minutes could increase the 
percentage of the systemwide operating cost met 
by farebox revenues to about 40 percent, because 
such an increase in head ways would result in only 
a small reduction in transit use and a substantial 
reduction in operating cost. The decrease in rider
ship would result from the attendant increase in 
wait time for transit service. First wait times under 
this study were assumed to approximate one-half 
of the headway up to a maximum of 10 mil1utes. 
Consequently, increases in maximum headway 
would not affect this wait time. However, all sub
sequent wait times, which are attendant to trans
fers, were estimated at one-half of the headway 
with no upper limit. It should be noted that, by 
not permitting headways greater than 60 minutes, 
it was assumed that any decrease in operating 
costs possible through further headway increases 
would result in ridership and revenue reductions 
and a subsequent stabilization or decline in the 
proportion of operating costs recovered from fare
box revenues. The ridership reductions would 
result from the inconvenient schedule. 



Accordingly, as summarized in Table 215, no com
muter rail route was retained for further consid
eration on an all-day and minimum frequency of 
service basis, as the analyses indicated that no 
commuter rail route could be expected to meet 
at least 50 percent of its operating costs on such 
a basis through fare box revenues. However, those 
routes which could be expected to meet about 
50 percent of their operating costs through farebox 
revenues with reductions in the time periods or 
frequency of service were cut back and retained for 
consideration as additions to the final plan; these 
routes consisted of those to Kenosha, Saukville, 
Oconomowoc, and Waukesha, as summarized in 
Table 215 and shown on Map 95. 

Evaluation of Maximum Extent 
Light Rail Transit System Plan 
Another of the primary transit technologies poten
tially applicable in the Milwaukee area over the 
next 20 years is light rail transit. The maximum 
extent system plan developed for this technology is 
summarized with respect to its coverage and routes 
in Chapter III of this report on Maps 60 and 61, 
and in Tables 216 and 217 with respect to its 
operation and station size requirements under the 
stable or declining growth scenario-decentralized 
land use plan alternative future. Map 53 and 
Table 111 of Chapter III and Tables 217 and 197 
of this chapter provide comparable information 
for the base, or benchmark, plan used in the study. 
A discussion of the facilities and services of the 
primary, express, and local elements of both the 
maximum extent light rail transit system plan and 
the base plan is included in Chapter III of this 
report, and will not be repeated here. 

In comparison to the base plan, the maximum 
extent light rail system plan under this future 
would entail about a two-fold increase in vehicle 
miles of primary transit service, or 12,800 vehicle 
miles compared with 6,600 vehicle-miles under the 
base plan. A significant part of this increase would 
be the result of the extension of primary service 
into off-peak travel periods during the midday and 
evenings, as indicated in Tables 198 and 218. Bus 
miles of express and local service operated under 
this plan to supplement the light rail transit service 
under this future would increase by about 13 per
cent over the base plan, from about 52,700 to 
about 59,400 bus miles on an average weekday. 

Headways on the primary element of the maxi
mum extent light rail transit plan under this 
alternative future would range from 7 to 

Table 215 

RECOMMENDED CHANGES IN THE MAXIMUM 
EXTENT COMMUTER RAIL SYSTEM PLAN 

UNDER THE STABLE OR DECLINING GROWTH 
SCENARIO-DECENTRALIZED LAND USE PLAN 

Route Recommended Change 

1-Port Washington Route to be eliminated 

2-Saukville Route to be truncated but retained 
for consideration as addition to 
final plan, with service limited 
to peak periods, and possibly 
peak directions, and increased 
headways 

3-West Bend Route to be el im inated 

4-0conomowoc Route to be truncated but retained 
for consideration as addition to 
final plan, with service limited 
to peak periods, and possibly 
peak directions, and increased 
headways 

5-Waukesha Route to be truncated but retained 
for consideration as addition to 
final plan, with service lim ited 
to peak periods, and possibly 
peak directions, and increased 
headways 

6-Kenosha Route to be truncated but retained 
for consideration as addition to 
final plan, with service limited 
to peak periods, and possibly 
peak directions, and increased 
headways 

Source: SEWRPC. 

15 minutes during the peak periods. During the 
off-peak periods, headways would range from 
30 to 60 minutes in the midday period, and from 
40 to 60 minutes during the evening. During all 
periods of the day, light rail transit primary service 
would operate with single-articulated vehicles. 

Transit Utilization: Under the maximum extent 
light rail transit system plan of the stable or 
declining growth scenario-decentralized land use 
plan alternative future, about 180,000 trips may 
be expected to be made on public transit in the 
Milwaukee area on an average weekday in the 
plan design year, as shown in Tables 219 and 220. 
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Map 95 

RECOMMENDED TRUNCATED 
COMMUTER RAIL SYSTEM 
PLAN UNDER THE STABLE 
OR DECLINING GROWTH 

SCENARIO-DECENTRALIZED 
LAND USE PLAN 

LEGEND 
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T he maximum extent commuter rail system plan shown on Map 57 in Chapter I I I was truncated with the objective of maximizing the number 
of commuter rail routes for which at least 50 percent of the operating costs could be met with farebox revenues. None of the six routes in the 
maximum exten t plan was proposed to be retained in the truncated plan, However, four of these rou tes were recommended to be considered 
f or addi tion to the final "best " plan recommended for this future as specialized peak' period-only service. 

Source: SEWRPC. 
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Table 216 

PRIMARY TRANSIT STATIONS FOR THE MAXIMUM EXTENT LIGHT RAIL TRANSIT SYSTEM PLAN 
UNDER THE STABLE OR DECLINING GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Station 
Number 

4 

5 
6 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

Intersection 

W. Broadway and 
W. Main Street. 

E. Broadway and 
Pleasant Street 

Lincoln Avenue and 

Lake Street. 
Lincoln Avenue and 

Frederick Street 

Location 

CTH A and Pearl Street 
Johnson Road. 

Calhoun Road and 

Rogers Drive. 
Moorland Road and 

Rogers Drive. 
Sunny Slope Road and 

Honey Lane 
S. 124th Street and 

Honey Lane 
S. 10ath Street and 

Manor Park Drive . 
S. 98th Street and 

W. Washington Street 
N. 92nd Street and 

W. Dixon Street. 
N. 84th Street and 

W. Hawthorne Avenue 
N. 76th Street and 

W. Fairview Avenue. 
N. 68th Street and 
W. Fairview Avenue. 

N. Hawley Road and 

W. Fairview Avenue. 

County Stadium and 

Mitchell Boulevard 

County Stadium and 

N. 44th Street. 

20 N. 35th Street and 

21 

22 

23 

24 

25 

26 

27 

28 

29 

W. Wisconsin Avenue. 

N. 27th Street and 

W. Wisconsin Avenue. 

N. 21 st Street and 

W. Wisconsin Avenue. 

N. 16th Street and 

W. Wisconsin Avenue 

N. 12th Street and 
W. Wisconsin Avenue. 

N. 6th Street and 

W. Wisconsin Avenue. 
N. Plankinton Avenue and 

E. Wisconsin Avenue 
N. Broadway Street and 

E. Wisconsin Avenue 
N. Jackson Street and 

E. WisconSin Avenue 

N. Jackson Street and 

E. Kilbourn Avenue .. 

30 N. Van Buren Street and 

E. Kilbourn Avenue 

31 N. Jackson Street and 

32 

33 

E. Juneau Avenue. 

N. Van Buren Street and 

E. Juneau Avenue 

N. Astor Street and 

E. Ogden Avenue 

34 N. Farwell Avenue and 

E. Ogden Avenue 

35 N. Farwell Avenue and 

E. Brady Street 

36 N. Prospect Avenue and 

E. Brady Street 
37 N. Farwell Avenue and 

E. Kenilworth Place. 

38 N. Oakland Avenue and 

E. North Avenue. 

39 N. Cambridge Avenue 
and E. Locust Street 

40 N. Oakland Avenue and 
E. Kenwood Boulevard 

41 N. Maryland Avenue and 
E. Kenwood Boulevard. 

42 N. Maryland Avenue and 

E. Hartford Avenue. 

Civil 

Division 

City of Waukesha 

City of Waukesha 

City of Wau kesha 

City of Wau kesha 

City of Wau kesha 

City of New Berlin 

City of New Berlin 

City of New Berlin 

City of New Berlin 

City of New Berlin 

City of West All is 

City of West Allis 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwau kee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

Travel Time 

to Milwaukee 
r-------r-----r------r--------r-------~ CBD 

Connecting (minutes) 

Facilities and Services 

Status 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Shelter 

Ves 

Ves 

Ves 
Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Parking 

Spaces 

350 
100 

275 

100 

125 

100 

Connecting 

Primary 

Routes 

4 

Express or 
Local 

Routes 

10 

10 

4 

011-
Peak Peak 

49 

47 

45 

43 
40 
37 

34 

32 

30 

28 

26 

23 

21 

18 

17 

16 

14 

13 

11 

6 

4 

4 

8 

9 

10 

12 

13 

15 

16 

16 

21 

49 

47 

45 

43 
40 
37 

34 

32 

30 

28 

26 

23 

21 

18 

17 

16 

14 

13 

11 

4 

8 

9 

10 

12 

13 

15 

16 

16 

21 

Frequency of Service (trains per hour) 

Morning 

In Out 

8 

8 

8 
8 

8 

B 

8 

14 12 

14 12 

14 12 

14 12 

14 12 

18 16 

20 18 

20 18 

20 18 

20 18 

20 18 

26 24 

12 14 

12 14 

12 14 

12 

14 

12 

14 

12 14 

12 14 

12 

14 

12 14 

12 14 

12 14 

12 14 

12 14 

12 14 

Midday 

In Out 

4 4 

4 4 

4 

4 4 

4 

Afternoon Evening 

In Out In Out 

10 10 

10 10 

10 10 

10 10 
10 10 
10 10 

10 10 

10 10 

10 10 

10 10 

10 10 

10 10 

10 10 

15 19 

15 19 

15 19 

15 19 

15 19 

20 24 4 4 

21 25 4 4 

21 25 4 

21 25 

21 25 

21 25 4 4 

28 32 5 5 

19 15 

19 15 3 

19 15 

19 

15 

19 

15 

19 15 

19 15 

19 

15 

19 15 

19 15 

19 15 

19 15 

19 15 

19 15 
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Location 

Station 
Number Intersection 

386 

43 N. Oakland Avenue and 

44 
E. Hartford Avenue 

Wisconsin Avenue and 
Broad Street. 

45 1st Avenue and 
Maple Street 

46 Cedar Ridge Drive and 

47 

48 

49 

50 

51 

52 

Georgetown Drive. 
STH 143 

(Washington Avenue) 

and Turner Street. 
Grant Avenue and 

Western Road 
5TH 57 and CTH C 

(Pioneer Road). 

5TH 57 (Main Street) 

and Freistadt Road. 
5TH 57 (Green Bay 

Road) and 5TH 67 

(Mequon Road) 

Garden Dnve and 
W. County Line Road. 

53 N. Deerbrook Terrace 
and 5TH 100 

54 

55 

56 

57 

58 

(W. Brown Deer Road) . 

N. Cedarburg Road and 

W. Bradley Road. 

N. Teutonia Avenue and 

W. Good Hope Road 

N. Sidney Place and 
W. Mill Road 

N. Dexter Avenue and 

W. Silver Spring Drive. 

N. 20th Street and 
W. Hampton Avenue 

59 W. Atkinson Avenue and 

60 

61 

62 

w. Capitol Drive. 
N. 16th Street and 

W. Atkinson Avenue 
N. 8th Street and 

W. Atkinson Avenue 
N. 8th Street and 

W. Burleigh Street. 

63 N. 7th Street and 
W. Burleigh Street 

64 N. 8th Street and 

W. Center Street. 

65 N. 7th Street and 

66 
W. Center Street 

N. 8th Street and 
W. North Avenue 

67 N. 7th Street and 
W. North Avenue 

68 N. 6th Street and 

W. Walnut Street. 
69 N. 6th Street and 

70 

71 

72 

W. Juneau Avenue. 

N. 6th Street and 
W. Kilbourn Avenue. 

N. 6th Street and 

W. St. Paul Avenue 

S. 6th Street and 

W. Alexander Street. 
73 S. 6th Street and 

W. National Avenue .. 

74 S. 5th Street and 

W. National Avenue. 

75 S. 5th Street and 

W. Greenfield Avenue. 

76 S. 4th Street and 

W. Greenfield Avenue. 

77 S. 5th Street and 

W. Mitchell Street. 

78 S. 4th Street and 

79 

80 

W. Mitchell Street. 

S. 5th Street and 

W. Lincoln Avenue 
S. 4th Street and 

W. Lincoln Avenue 

81 S. Chase Avenue and 
W. Rosedale Avenue. 

82 S. Chase Avenue and 

W. Oklahoma Avenue. 

Civil 

Division 

City of Milwaukee 

Village of Grafton 

Village of Grafton 

City of Cedarburg 

City of Cedarburg 

City of Cedarburg 

City of Mequon 

Status 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Village of Thiensville Proposed 

City of Mequon 

Village of 

Brown Deer 

Village of 

Brown Deer 

Village of 

Brown Deer 

City of Milwaukee 

City of Glendale 

City of Glendale 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Table 216 (continued) 

Shelter 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Facilities and Services 

Parking 

Spaces 

150 

200 

125 

150 

250 

Connecting 
Primary 

Routes 

Connecting 
Express or 

Local 

Routes 

Travel Time 

to Milwaukee 

CSO 
(minutes) 

Off-

Peak Peak 

22 22 

52 52 

51 51 

49 49 

47 47 

45 45 

43 43 

38 38 

36 36 

32 32 

30 30 

23 28 

26 26 

24 24 

22 22 

19 19 

15 15 

12 12 

4 4 

9 

11 

13 

14 8 

Frequency of Service (trains per hourl 

Morning Midday Afternoon Evening 

In Out In Out In Out In put 

12 14 19 15 

6 

6 

6 

6 

6 6 

6 

6 

6 

6 

10 12 19 15 

6 

6 

6 

6 

6 

12 12 13 13 

12 12 13 13 

12 13 

12 13 

12 13 

12 13 

12 13 

12 13 

6 

6 6 

6 



Table 216 (continued) 

Travel Time 
Facilities and Services to Milwaukee 

Connecting 
CBD 

Frequency of Service (trains per hour) Location (minutes) 
Connecting Express or 

Station Civil Parking Primary Local Off-
Morning Midday Afternoon Evening 

Number Intersection Division Status Shelter Spaces Routes Routes Peak Peak In Out In Out In Out In Out 

83 s. Howell Avenue and 

W. Morgan Avenue City of Milwau kee Proposed Yes -- 1 2 15 9 6 6 1 1 7 7 1 1 
84 S. Howell Avenue and 

W. Howard Avenue. City of Milwaukee Proposed Yes -- 1 2 17 17 6 6 1 1 7 7 1 1 
85 S. Howell Avenue and 

W. Layton Avenue. City of Mitwaukee Proposed Yes -- 1 2 19 19 6 6 1 1 7 7 1 1 
86 General Mitchell Field. City of Milwaukee Proposed Yes 100 1 2 21 21 6 6 1 1 7 7 1 1 
87 S. Howell Avenue and 

W. College Avenue. City of Milwaukee Proposed Yes -- 1 2 23 23 6 6 1 1 7 7 1 1 
88 S. Hovvell Avenue and 

W. Marquette Avenue. City of Oak Creek Proposed Yes 1 2 27 27 6 6 1 1 7 7 1 1 
89 S. Howell Avenue and 

W. Forest Hill Avenue. City of Oak Creek Proposed Yes -- 1 2 29 29 6 6 1 1 7 7 1 1 
90 S. Howell Avenue and 

W. Ryan Road. City of Oak Creek Proposed Yes 100 1 1 32 32 6 6 1 1 7 7 1 1 
91 STH 175 (Appleton 

Avenue) and 

Menomonee Avenue. Village of Proposed Yes -- 1 2 44 44 6 6 1 1 7 7 1 1 
Menomonee Falls 

92 STH 175 (Appleton 
Avenue) and 

North Hills Drive Village of Proposed Yes 175 1 1 42 42 6 6 1 1 7 7 1 1 
Menomonee Falls 

93 STH 175 (Appleton 
Avenue) and 

Parkway Drive. Village of Proposed Yes -- 1 -- 36 36 6 6 1 1 7 7 1 1 
Menomonee Falls 

94 USH 41 (W. Appleton 

Avenue) and W. 
Bobolink Avenue City of Milwaukee Proposed Yes -- 1 2 33 33 6 6 1 1 7 7 1 1 

95 Timmerman Field. City of Milwaukee Proposed Yes 225 1 2 32 32 6 6 1 1 7 7 1 1 
96 USH 41 (W. Appleton 

Avenue) and 

W. Hampton Avenue City of Milwaukee Proposed Yes 1 2 29 29 6 6 1 1 7 7 1 1 
97 N. 76th Street and 

W. Appleton Avenue City of Milwaukee Proposed Yes -- 1 3 28 28 6 6 1 1 7 7 1 1 
98 N. 68th Street and 

W. Capitol Drive. City of Milwaukee Proposed Yes -- 2 1 24 24 10 12 2 2 15 11 1 1 
99 Capitol Court 

Shopping Center .. City of Milwaukee Proposed Yes 175 2 2 23 23 10 12 2 2 15 11 1 1 
100 W. Fond du Lac Avenue 

and W. Capitol Drive City of Milwaukee Proposed Yes -- 2 2 21 21 10 12 2 2 15 11 1 1 
101 N. Sherman Boulevard 

and W. Capitol Drive City of Milwaukee Proposed Yes -- 3 2 19 19 14 16 3 3 25 21 3 3 
102 N. Sherman Boulevard and 

W. Fond du Lac Avenue City of Milwaukee Proposed Yes -- 2 2 18 18 10 10 2 2 11 11 2 2 
103 N. Sherman Boulevard 

and W. Burleigh Street City of Milwau kee Proposed Yes -- 2 2 17 17 10 10 2 2 11 11 2 2 
104 N. Sherman Boulevard 

and W. Center Street City of Milwaukee Proposed Yes -- 2 2 15 15 10 10 2 2 11 11 2 2 
105 N. Sherman Boulevard 

and W. North Avenue. City of Milwaukee Proposed Yes -- 2 3 14 14 10 10 2 2 11 11 2 2 
106 N. 40th Street and 

W. Lisbon Avenue. City of Milwaukee Proposed Yes -- 2 2 12 12 10 10 2 2 11 11 2 2 
107 W. Highland Boulevard and 

W. McKinley Avenue. City of Milwaukee Proposed Yes -- 2 2 11 11 10 10 2 2 11 11 2 2 
108 N. 41 st Street and 

W. Wisconsin Avenue. City of Milwaukee Proposed Yes -- 2 1 9 9 10 10 2 2 11 11 2 2 
109 S. Kinnickinnic Avenue 

and E. Becher Street City of Milwaukee Proposed Yes -- 1 3 12 12 6 6 1 1 5 5 1 1 
110 S. Bay Street and 

E. Lincoln Avenue. City of Milwaukee Proposed Yes 125 1 1 14 14 6 6 1 1 5 5 1 1 
111 S. Bay Street and 

E. Russell Avenue. City of Milwaukee Proposed Yes -- 1 1 16 16 6 6 1 1 5 5 1 1 
112 S. Nevada Street and 

S. Kinnickinnic Avenue. City of Milwaukee Proposed Yes -- 1 2 17 17 6 6 1 1 5 5 1 1 
113 S. Brust Avenue and 

E. Oklahoma Avenue. City of Milwaukee Proposed Yes -- 1 2 18 13 6 6 1 1 5 5 1 1 
114 S. Ellen Street and 

E. Morgan Avenue. City of Milwau kee Proposed -- -- 1 1 19 19 6 6 1 1 5 5 1 1 
115 S. Bombay Avenue and 

E. Crawford Avenue. City of St. Francis Proposed Yes 75 1 1 21 21 6 6 1 1 5 5 1 1 
116 S. Kinnlckinnic Avenue 

and Lu nham Avenue City of St. Francis Proposed Yes -- 1 1 23 23 6 6 1 1 5 5 1 1 
117 S. Kinnickinnic Avenue 

and E. Layton Avenue City of Cudahy Proposed Yes -- 1 2 24 24 6 6 1 1 5 5 1 1 
118 S. Whitnall Avenue and 

E. Grange Avenue. City of Cudahy Proposed Yes 200 1 1 26 26 6 6 1 1 5 5 1 1 
119 Edgar Avenue and 

E. College Avenue. City of Cudahy Proposed Yes -- 1 2 28 28 6 6 1 1 5 5 1 1 
120 E. Rawson Avenue. City of Proposed Yes -- 1 1 30 30 6 6 1 1 5 5 1 1 

South Milwaukee 
121 Marquette Avenue City of Proposed Yes -- 1 2 31 31 6 6 1 1 5 5 1 1 

South Milwaukee 
122 S. 9th Avenue and 

E. Drexel Avenue. City of Proposed Yes 150 1 -- 33 33 6 6 1 1 5 5 1 1 
South Milwaukee 
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Station 
Number Intersection 

Location 

123 Northridge Shopping 

124 

125 

Center. 
N. 76th Street and 
W. Bradley Road. 

N. 76th Street and 
W. Good Hope Road 

126 N. 60th Street and 
W. Mill Road. 

127 N. Sherman Boulevard 
and W. Silver 

128 
Spring Drive 

N. Sherman Boulevard 
and W. Villard Avenue 

129 N. Sherman Boulevard and 

W. Hampton Avenue 
130 N. Sherman Boulevard 

131 
and W. Congress Street. 

S. 44th Street and 
W. National Avenue. 

132 S, 43rd Street and 
W. Greenfield Avenue. 

133 S. 43rd Street and 

W. Burnham Street 

134 S. 43rd Street and 

135 

136 

W. Lincoln Avenue 

S. 43rd Street and 

W. Clevel~nd Avenue 
S. 43rd Street and 

W. Oklahoma Avenue 

137 S. 43rd Street and 

W. Morgan Avenue 

138 S. 43rd Street and 

W. Howard Avenue . 

139 S. 60th Street and 

W. Plainfield Avenue 

140 W. Forest Home Avenue 

141 

and W. Plainfield 

Avenue 

S. 76th Street and 

W. Layton Avenue. 
142 N. 9th Street and 

143 
W. Wisconsin Avenue 

Southridge Shopping 

Center. 

144 N. Glenview Avenue and 
W. WisconSin Avenue. 

145 

146 
147 

Milwaukee County 

General Hospital. 
County Institutions .. 
N. Swan Boulevard 

and W. Watertown 

Plank Road. 
148 Mayfair Mall 

Shopping Center. 

149 N. Mayfair Road and 
W. Center Street. 

150 N. Mayfair Road and 
W. Burleigh Street. 

151 N. Mayfair Road and 

W. Capitol Drive. 

152 W. Lisbon Avenue and 
W. Capitol Drive. 

153 N. 92nd Street and 

154 

155 

156 

157 

W. Capitol Drive. 

N. 84th Street and 

W. Capitol Drive 

N. 76th Street and 
W. Capitol Drive. 

N. 35th Street and 
W. Capitol Drive 

N. 27th Street and 
W. Capitol Drive. 

158 W. Green Bay Avenue 

and W. Capitol Drive 

159 N. Port Washington Road 

and W. Capitol Drive 
160 N. Richards Street and 

E. Capitol Drive. 

161 N. Humboldt Boulevard 

162 
and E. Capitol Drive. 

Morris Boulevard and 
E. Menlo Boulevard. 

Source: SEWRPC. 

388 

Table 216 (continued) 

Travel Time 
Facilities and Services to Milwaukee 

~-----,-----,------,--------,------~ CBD 
Connecting (minutes) 

CIvil 

DiviSion 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

Village of 

West Milwaukee 

Village of 

West Milwaukee 

Village of 

West Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Greenfield 

City of Greenfield 

City of Greenfield 

City of Greenfield 

City of Milwaukee 

Status 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Village of Greendale Proposed 

City of Wauwatosa 

City of Wauwatosa 
City of Wauwatosa 

City of Wauwatosa 

City of Wauwatosa 

City of Wauwatosa 

City of Wauwatosa 

City of Wauwatosa 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

Proposed 

Proposed 
Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 
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Table 217 

FACILITY AND OPERATION CHARACTERISTICS 
OF THE BASE SYSTEM PLAN AND MAXIMUM 
EXTENT LIGHT RAIL TRANSIT SYSTEM PL4N 
UNDER THE STABLE OR DECLINING GROWTH 
SCENARIO-DECENTRALIZED LAND USE PLAN 

Maximum 
Extent 

Light Rail 
Base Transit 

Element Plan Plan 

Primary 
Exclusive Guideway Miles 
Subway. . . .. . . 
Elevated. .. 8.0 
At·Grade .. 94.3 

Total -- 102.3 

Shared Guideway Miles 
Freeways. 51.5 .. 
Surface Arterial Streets. 49.5 2.2 

Total 101.0 104.5 

Route Miles 449 253 
Vehicle Miles. 6,620 12,800 
Vehicle Hours. 280 640 
Vehicles Required. 55 97 
Trains Required. .. 97 

Express and Local 
Route Miles 1,302 1,660 
Vehicle Miles. 52,680 59,390 
Vehicle Hours. 3,610 4,440 
Vehicles Required. 521 481 

Total System 
Route Miles 1,751 1,913 
Vehicle Miles. 59,305 72,190 
Vehicle Hours . 3,890 5,080 
Vehicles Required. 576 578 
Trains Required. -- 97 

Source: SEWRPC. 

About 67,800, or 38 percent of these transit trips, 
may be expected to be made on the primary transit 
system for all or a portion of the trip. Thus, the 
maximum extent light rail transit system plan 
envisions that about 5 percent of the total 3.6 mil
lion person trips which may be expected to be 
made in the greater Milwaukee area in the plan 
design year will be made using public transit, and 
that about 2 percent will be made using primary 
transit. About 11,000, or 6 percent, more transit 
trips may be expected to be made under this plan 
than under the base plan. 

Costs: Estimates of the total capital costs that 
would be incurred in the development of the maxi
mum extent light rail transit system plan and the 
base system plan are summarized in Table 221. The 
costs shown include all construction and right-of
way acquisition costs, plus the cost of acquiring 
and replacing vehicles, as needed, over the plan 
design period. Most capital items required to imple
ment the plan have useful lives beyond the 20-year 
plan design period, as noted in Table 221. 

The total capital cost of the base plan is esti
mated at $162 million. Most of this cost would be 
required to purchase buses for the proposed short
range service expansion within Milwaukee County 
and to replace buses to maintain the existing ser
vice to the year 2000. About $19 million, or 
12 percent of the total capital cost, would be 
required for the primary transit element. 

The total capital cost of the maximum extent light 
rail transit plan is estimated at $1.1 billion. About 
$792 million would be required for construction 
of the light rail guideway, including right-of-way, 
trackage, electrification, signalization, and system 
controL About $214 million would be incurred in 
the purchase of new and replacement of transit 
vehicles-$86 million of which would be for the 
purchase of 107 articulated light rail vehicles and 
about $128 million of which would be for the 
purchase of 913 conventional buses. The remaining 
$75 million would be incurred in the construction 
of park-ride stations and of light rail storage, main
tenance, and layover facilities, and the expansion 
of bus storage and maintenance facilities. About 
$940 million, or over 85 percent of the total 
capital cost of the plan, would be attributable to 
its primary transit element. 

Under current funding programs, all capital expense 
items are eligible for up to 80 percent federal fund
ing. Based upon this formula, the nonfederal share 
of the total capital cost of the maximum extent 
light rail transit plan would approximate $216 mil
lion. The remaining $864 million would constitute 
the federal share of the capital cost under the 
Urban Mass Transportation Administration (UMT A) 
Sections 3 and 5 funding programs. Under the base 
plan, the nonfederal and the federal shares are 
estimated to total $32 million and $130 mil
lion, respectively. 

Table 222 presents the estimated design year oper
ating and maintenance costs and farebox revenues 
of the base and maximum extent light rail transit 
plans. Under the base plan, operating and main-
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Table 218 

TIME-OF-DAY OPERATION OF THE MAXIMUM EXTENT LIGHT RAIL TRANSIT SYSTEM PLAN 
UNDER THE STABLE OR DECLINING GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Morning Midday Afternoon Evening 
Element Peak Off-Peak Peak Off-Peak 

Primary 
Route Miles. . . · .. · . 253 253 253 253 
Vehicle Miles .. · .. · . 4,450 1,850 5,340 1,160 
Vehicle Hours · .. · . 223 93 269 58 
Vehicles Required .. · . 81 17 97 16 
Trains Required · .... 81 17 97 16 

Express and Local 
Route Miles .. · . . . 1,660 1,586 1,660 1,558 
Vehicle Miles .. · . 13,590 16,170 14,210 15,420 
Vehicle Hours · . 1,029 1,187 1,083 1,142 
Vehicles Required. 463 191 481 167 

Total System 
Route Miles. · ... · . 1,913 1,839 1,913 1,811 
Vehicle Miles. · ... · . 18,040 18,020 19,550 16,580 
Vehicle Hours · ... · . 1,252 1,280 1,352 1,200 
Vehicles Required. 544 208 578 183 
Trains Required ... · . 81 17 97 16 

Source: SEWRPC. 

Table 219 

TRANSIT TRIPMAKING BY PURPOSE IN THE MILWAUKEE AREA FOR THE BASE 
SYSTEM PLAN AND MAXIMUM EXTENT LIGHT RAIL TRANSIT SYSTEM PLAN UNDER 
THE STABLE OR DECLINING GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Total 

253 
12,800 

643 
97 
97 

1,660 
59,390 

4,441 
481 

1,913 
72,190 

5,084 
578 

97 

Base Plan Maximum Extent Light Rail Transit Plan 

Transit Trips Transit Trips 

Total Percent of Total Percent of 
Trip Purpose Person Tripsa Number Total Trips Person Trips a Number Total Trips 

Home-Based Work · .. 958,800 60,900 6.4 959,000 70,800 7.4 
Home-Based Shopping .. 502,600 21,700 4.3 501,500 22,600 4.5 
Home-Based Other . · . 1,139,400 42,000 3.7 1,135,100 42,700 3.8 
Nonhome Based. · . 655,600 8,400 1.3 652,100 7,500 1.2 
School. ....... · . 364,900 36,400 10.0 364,900 36,400 10.0 

Total 3,621,300 169,400 4.7 3,612,600 180,000 5.0 

a The difference in the total person trips generated under the maximum extent light rail transit plan and the total person trips generated under 

the base plan may be attributed to the effect of the level of transit service on household automobile ownership, and the effect of automobile 
ownership on trip generation. Lower levels of transit service have been found to be correlated with increased automobile ownership, and 
greater automobile ownership has been found to be correlated with increased trip generation. The Commission travel simulation models 
reflect these relationships between level of transit service, automobile ownership, and triP generation, as well as the relationships of these 
factors to household size, level of income, and residential density. The small differences in total person trip generation between these plans, 
however, are not significant in the evaluation of the alternative transit plans under this study. 

Source: SEWRPC. 
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Table 220 

PRIMARY AND TOTAL TRANSIT SYSTEM TRIPMAKING BY TIME OF DAY FOR THE BASE 
SYSTEM PLAN AND MAXIMUM EXTENT LIGHT RAIL TRANSIT SYSTEM PLAN UNDER 
THE STABLE OR DECLINING GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Base Plan Maximum Extent light Rail Transit Plan 

Primary Element Total System Primary Element Total System 

Time Transit Percent Transit 
of Day Trips of Total Trips 

Morning ... 4,000 42.1 41,800 
Midday .... 200 2.1 53,400 
Afternoon .. 5,300 55.8 59,800 
Evening .... -- -- 14,400 

Total 9,500 100.0 169,400 

Source: SEWRPC. 

tenance costs may be expected to approximate 
$36 million in the design year for both primary 
transit and local and express bus service in the 
Milwaukee area. Implementation of the maximum 
extent light rail transit plan would increase the 
total operating and maintenance costs for the Mil
waukee area in the year 2000 by about $12 million 
to a total cost of about $48 million. The cost of 
operating and maintaining the primary transit 
system in the design year may be expected to 
approximate $3 million under the base plan, and 
$11 million under the maximum extent light rail 
transit plan. Primary transit system operating and 
maintenance costs would thus represent about 
8 percent of the total operating and maintenance 
costs expected in the design year for the base plan, 
and about 23 percent of the total operating and 
maintenance costs expected in the design year for 
the maximum extent light rail transit plan. 

The average operating cost per passenger for the 
base plan in the plan design year is estimated at 
$0.73. For the maximum extent light rail transit 
system plan, the average operating cost per pas
senger may be expected to approach $0.96-$0.23, 
or 30 percent, more than the base plan cost. The 
average operating cost per passenger-mile would 
also be higher under the maximum extent light rail 
transit plan, $0.24 compared with $0.20 for the 
base plan. The average operating cost per passenger 
and per passenger mile for the primary element 

Percent Transit Percent Transit Percent 

of Total Trips of Total Trips of Total 

24.7 23,200 34.2 45,400 25.2 
31.5 9,200 13.6 55,400 30.8 
35.3 31,100 45.9 63,800 35.4 

8.5 4,300 6.3 15,400 8.6 

100.0 67,800 100.0 180,000 100.0 

of the base plan would be $1.22 and $0.17, 
respectively, and for the primary element of the 
maximum extent light rail transit plan, $0.63 and 
$0.13, respectively. 

The total annual fare box revenue which may be 
expected to be generated in the plan design year 
under the base plan is $19 million, expressed in 
1979 dollars, compared with about $22 million 
under the maximum extent light rail transit plan. 
Under the maximum extent light rail transit 
alternative, the primary transit element would be 
expected to generate about 41 percent, or about 
$9 million, of the total revenues, compared with 
8 percent, or $1.4 million, for the base plan. 

The operating deficit in the year 2000 for the 
maximum extent light rail transit plan would be 
about $26 million, expressed in 1979 dollars, 
requiring a subsidy of about $0.52 per passenger. 
This compares with the base system plan deficit of 
about $16 million, or $0.33 per passenger. Farebox 
revenues would cover about 45 percent of the 
operating costs under the maximum extent light 
rail transit plan, and 54 percent of such costs under 
the base plan. 

Under current operating assistance programs, the 
federal government may be expected to fund 
50 percent of the operating deficit up to the total 
urbanized area apportionment, and the State has, 
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Table 221 

TOTAL CAPITAL EXPENDITURES TO DESIGN YEAR REQUIRED FOR THE BASE 
SYSTEM PLAN AND MAXIMUM EXTENT LIGHT RAIL TRANSIT SYSTEM PLAN UNDER 
THE STABLE OR DECLINING GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Maximum Extent Light 
Capital Costa Base Plan Rail Transit Plan 

Guideway Developmentb . . . . . . · .... $ -- $ 792,348,000 
Station DevelopmentC 

•••••• . . . . .. · . . . . 2,387,700 31,751,800 
Vehicle Storage and Maintenance 

Facility DevelopmentC 
•••.••.. · ... 15,850,000 43,361,400 

Vehicle Acquisition and Replacementd ..... 143,360,000 213,420,000 

Total $161,597,700 $1,080,881,200 

a It is assumed under this capital cost analysis that both the base plan and the maximum extent light rail transit plan will be incrementally 
implemented from 1985 to 2000. The capital costs shown in this table are those required to develop and maintain the system over the 20-year 
plan design period from 1980 through 2000. Portions of nearly all the elements of the plan have useful lives extending beyond the design 
period and therefore are capable of use beyond the design period. 

b Includes the cost of acquiring about 203 acres of right-of·way for guideway construction, and of acquiring and relocating five residential 
structures and three steel lattice electric power transmission towers. This land is assumed to have a useful life of 100 years. The useful life 
of the guideway is estimated at 30 years. 

c Includes the cost of acquiring land for stations and storage and maintenance facilities as necessary-10 acres under the base plan and 48 acres 
under the maximum extent light rail transit plan. This land is assumed to have a life of 100 years. The useful life of station facilities is esti· 
mated at 30 years. 

d This capital cost category includes the cost of acquisition and replacement as necessary over the 20'year design period of all buses and light 
rail vehicles used in the system. Both plans assume a fleet of 640 buses with an average age of 10 years in 1980. Buses are assumed to have an 
average useful life of 12 years. Light rail vehicles have an estimated useful life of 30 years. 

Source: SEWRPC. 

in the past, funded up to 72 percent of the non
federal share~ The local share of the public funding 
requirement of the maximum extent light rail 
transit plan would be about $3.6 million in the 

8 The maximum federal operating assistance fund
ing allotment for the Milwaukee area for the year 
1979 was $11.6 million in 1979 dollars, more than 
the $8.2 million required to provide 50 percent 
federal funding of the operating deficits under the 
base plan, but less than the $13 million required to 
provide such funding under the maximum extent 
light rail transit plan. Great uncertainty is involved 
in any estimation of the possible federal and state 
shares of operating deficits, as these shares are sub
ject to changing legislative action over the plan 
design period. Even at this time, the Governor has 
proposed changing the state share of the operating 
deficit funding to 25 percent of the total operating 
cost of urban transit systems. 
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plan design year, and the local funding requirement 
for the base system would be somewhat less, about 
$2.3 million. 

Development of Truncated Plan: The results of the 
traffic assignments to, and attendant evaluation of, 
the maximum extent light rail transit system plan 
are summarized in Table 223. The maximum 
extent light rail transit plan has significantly higher 
capital costs, both in total and on a per-passenger 
basis, as well as a greater operating deficit, than 
does the base plan. However, fare box revenues 
meet only a slightly smaller proportion of total 
operating costs under the light rail transit plan than 
under the base plan. Consequently, the total cost 
per passenger to the design year for the maximum 
extent light rail transit plan is more than twice that 
of the base plan under this future. It was therefore 
necessary to truncate this maximum extent light 
rail transit plan. 

Some of the increases in the capital costs and oper
ating deficits under the maximum extent light rail 
transit plan can be attributed to the overextension 



Table 222 

PRIMARY AND TOTAL TRANSIT SYSTEM DESIGN 
YEAR OPERATING AND MAINTENANCE COSTS 
FOR THE BASE SYSTEM PLAN AND MAXIMUM 
EXTENT LIGHT RAIL TRANSIT SYSTEM PLAN 
UNDER THE STABLE OR DECLINING GROWTH 
SCENARIO-DECENTRALIZED LAND USE PLAN 

Maximum Extent light 
Cost Element Base Plan Rail Transit Plan 

Ridership 
Primary Element. ........ 2,422,500 17,290,000 
Total System. 48,793,500 49,900,000 

Operating and Maintenance Cost 
Primary Element. $ 2,950,400 $10,875,800 
Total System. 35,646,200 47,733,400 

Operating and Maintenance 
Cost per Passenger 

Primary Element. $1.22 $0.63 
Systemwide Average 0.73 0.96 

Operating and Maintenance 
Cost per Passenger Mile 

Primary Element. $0.17 $0.13 
Total System. 0.20 0.24 

Farebox Revenue 
Primary Element. $ 1,453,500 $ 8,557,800 
Total System. 19,317,500 21,683,600 

Operating Deficit 
Primary Element. $ 1,496,900 $ 2,318,000 
Total System. 16,328,700 26,049,800 

Farebox Revenue as a Percent of 
Operating and Maintenance Costs 

Primary Element .. 49 79 
Total System. 54 45 

Public Funding Under 
Current Program a 

Federal (50 percent of 
operating deficit) 

Primary Element .. $ 748,450 $ 1,159,000 
Total System. 8,164,350 13,024,900 

State (72 percent of non federal 
share of operating deficit) 

Primary Element, .. 538,884 838,480 
Total System , . .,' , 5,878,332 9,377,980 

Local 
Primary Element, ,., . .. . 209,566 324,520 
Total System. .... ,., . 2,286,018 3,646,970 

Local Operating Deficit per Ride 
Primary Element, , , , $0.09 $0.02 
Total System, . ... 0.05 0.07 

a The maximum federal operating assistance funding allotment for the Milwaukee area for 

the year 1979 was $11.6 million in 1979 dollars, more than the $8.2 million required to 
provide 50 percent federal funding of the operating deficits under the base plan, but less 
than the $13 million required to provide such funding under the maximum extent light rail 
transit plan. Great uncertainty is involved in any estimation of the possible federal and 
state shares of operating deficits, as these shares are subject to changing legislative action 
OYer the plan design period. Even at this time, the Governor has proposed changing the 
state share of the operating deficit funding to 25 percent of the total operating cost of 
urban transit systems. 

Source: SEWRPC. 

of service envisioned in this plan~ Under the plan, 
primary transit service on exclusive guideway 
would be extended into portions of the Milwaukee 
area not now served; would be expanded into an 
all-day operation; and would be provided at head
ways of no more than 30 minutes in the peak 
period and peak direction and no more than 
60 minutes otherwise. 

Table 223 

COST-EFFECTIVENESS COMPARISON 
OF THE BASE SYSTEM PLAN AND MAXIMUM 
EXTENT LIGHT RAIL TRANSIT SYSTEM PLAN 
UNDER THE STABLE OR DECLINING GROWTH 
SCENARIO-DECENTRALIZED LAND USE PLAN 

Cost Element 

Ridership 
In Design Year .. ' . , . , 
To Design Year ... , , . , .... 

Capital Cost 
Total to Design Year ' . , ... ' . 
To Design Year per Passenger , , . 
To Design Year After 

Accounting for Useful life 
Beyond Design Year, . , . , ' . , 

To Design Year per Passenger 
After Accounting for Useful 
Life Beyond Design Year, . ' 

Operating Cost 
Percent Met by Farebox 

Revenues in Design Year , , ... 
Operating Deficit in DeSign Year . 
Operating Deficit per 

Passenger in Design Year , , , . , 
Operating Deficit to Design Year , 
Operating Deficit to 

Design Year per Passenger. . , .. 

Total Cost 
To Design Year . , . , ...... . 

Federal Share, .... , . , .. , . 
Nonfederal Share. ' . , .. ' , . , 

To Design Year per Passenger , . , 
Federal Share, ... , . , . , .. . 
Nonfederal Share, .. , .... . 

To Design Year After 
Accounting for Useful Life 
Beyond Design Year, ... , , 

Federal Share ... , , . , . , , . 
Nonfederal Share, ... , , . 

To Design Year per Passenger 
After Accounting for Useful 
Life Beyond Design Year, .. , . 

Federal Share .. ' . , . ' . , . , 
Nonfederal Share. , , .. ' , , . 

Source: SEWRPC. 

Maximum Extent 
Light Rail 

Base Plan Transit Plan 

48,793,500 49,900,000 
1,127,300,000 1,135,600,000 

$161,597,700 $1,080,881,200 
0.14 0.95 

$107,761,000 $ 563,200,000 

0.10 0.50 

54 45 
$ 16,328,700 $ 26,049,800 

0.33 0.52 
375,942,200 453,711,000 

0.33 0.40 

$537,539,900 $1,534,592,200 
317,249,000 1,091,560,300 
220,290,900 443,031,900 

0.47 1.35 
0.27 0.96 
0.20 0.39 

483,703,200 1,016,911,000 
274,179,900 677 ,415,500 
209,523,300 339,495,500 

0.43 0.90 
0.24 0.60 
0.19 0.30 

9 The extension of local and express service under 
the maximum extent light rail transit plan and all 
other plans also contributes to this increase in cost 
and decrease in cost-effectiveness. The express 
(secondary) and local (tertiary) service included in 
each maximum extent primary transit system plan 
is in accord with the adopted long-range regional 
transportation system plan. The local and express 
routes and schedules were modified, however, to 
coordinate properly the secondary and teritary 
service proposed to be provided with the primary 
service proposed under the different primary 
transit alternatives. Any further refinements in 
the extent of the secondary or tertiary service 
should equally affect the cost of each primary 
transit alternative considered, and should, there
fore, not affect a comparison of those alternatives. 
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Table 224 

OPERATING COST-EFFECTIVENESS OF LIGHT RAIL ROUTES OF THE 
MAXIMUM EXTENT LIGHT RAIL TRANSIT SYSTEM PLAN UNDER THE STABLE 

OR DECLINING GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Percent of 
Passenger Vehicle Operating 
Miles of Farebox Miles of Operating Cost Met by 

Route Travel Revenue Travel Cost Farebox Revenue 

1-Waukesha/ 
Milwaukee CBO/UWM 77,986 $7,722 3,341 $11,130 69 

2 -Cedarbu rg/G rafton / 
Milwaukee CBO/Oak Creek 69,089 6,841 3,214 10,707 64 

3-Menomonee Falls/ 
Milwaukee CBO/ 
South Milwaukee 80,443 7,966 2,410 8,028 99 

4-Crosstown: 
Northridge/Southridge 53,095 5,258 1,458 4,857 108 

5-Loop: 
Capitol Orive/UWM/ 
Wisconsin Avenue/Mayfair 58,297 5,773 2,380 7,928 73 

Total 338,910 $33,560 12,803 $42,650 79 

Source: SEWRPC. 

The cost-effectiveness of the less productive ele
ments of the maximum extent light rail primary 
transit system plan can, in part, be identified on 
a route-by-route basis through a determination of 
what proportion of the operating costs of the 
routes may be expected to be recovered through 
farebox revenues. As shown in Table 224, about 
79 percent of the total light rail transit primary 
element operating costs may be expected to be 
recovered from fare box revenues, and not less than 
64 percent of the operating costs for any route will 
be met by fare box revenues. Therefore, routes 
should require little modification except possibly 
over some limited segments. 

Another basis for the identification of the less 
productive elements of the maximum extent light 
rail transit plan is the operating and capital costs 
per passenger and per passenger mile carried on 
segments of the system. Table 225 summarizes 
the capital and operating costs, and passenger miles 
carried, for the major segments of the maximum 
extent light rail transit system, and provides a rank-
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ing of the segments in terms of operating cost per 
passenger mile and capital cost per passenger mile. 
Map 62 in Chapter III of this report identifies the 
major segments of the primary transit element 
of the plan. Maps 96 and 97 show those segments 
which may be expected to have higher-than-average 
operating costs and capital costs per passenger 
mile, respectively, as well as the degree to which 
such average costs may be expected to be exceeded, 
along a route and between routes. In any consid
eration of this cost-effectiveness information, it is 
important to recognize that the outer ends of each 
route can carry no through traffic, except through 
connection with a different mode such as a feeder / 
distributor bus. 

Comparison of the cost-effectiveness of segments 
of a system can also be made in terms of passenger 
boardings and deboardings. Table 225 also presents 
passenger boarding and deboarding volumes by seg
ment and a rank ordering of the segments in terms 
of operating and capital costs per boarding and 
deboarding passenger. Maps 98 and 99 show those 



Average Weekday 

Segment Route 
Passenger Vol u me 

Number Number Range Average 

1 1 1,530- 1,650 1,580 
2 1 1,670- 1,780 1,730 
3 1 2,040- 2,270 2,160 
4 1 3,440- 3,710 3,550 
5 1 and 5 5,140- 7,690 7,100 
6 1 and 5 13,070-13,070 13,070 
7 1 and 5 15,060-20,140 17,370 
8 1 and 5 10,050-16,090 13,990 
9 1 and 5 1,900- 7,410 4,680 

10 2 600- 830 660 
11 2 900- 1,300 1,160 
12 2 1 ,440- 1 ,690 1,560 
13 2 2,230- 2,590 2,360 
14 2 2,910- 6,000 4,630 
15 2 and 3 8,380- 9,160 8,890 
16 2 2,440- 4,530 3,510 
17 2 230- 1,670 680 
18 3 350- 1,380 900 
19 3 2,640- 3,590 3,180 
20 3 and 5 5,270- 5,770 5,510 
21 3 and 4 7,100- 8,960 7,960 

22 3 3,030- 4,250 3,550 
23 3 2,380- 2,860 2,540 
24 3 550- 1,560 1,270 

25 4 1,620- 2,200 2,000 

26 4 2,300- 4,040 3,120 
27 4 2,530- 4,940 4,600 

28 4 1,160- 2,200 1,400 

29 5 1 ,080- 1,290 1,210 

30 5 790- 790 790 

31 5 640- 1,010 850 

32 5 880- 1,850 1,500 

33 5 3,040- 3,510 3,250 

34 5 1,830- 2,630 2,340 

Source: SEWRPC. 

Table 225 

COST-EFFECTIVENESS ANALYSIS OF SEGMENTS OF THE PRIMARY ELEMENT 
OF THE MAXIMUM EXTENT LIGHT RAIL TRANSIT SYSTEM PLAN UNDER THE 

STABLE OR DECLINING GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Average Weekday Operating 

Transit Ridership Cost-Effectiveness in Design Year 

Cost per 
Total Boarding Average Weekday Total Capital Cost per Boarding and 

and Deboarding Passenger Operating Cost Cost Over Passenger Deboarding 
Passengers Miles in Design Year Design Period Mile Rank Passenger Rank 

2,610 2,850 $ 870 $12,315,200 $0,31 29 $0,33 14 
1,280 6,920 1,910 27,139,472 0,28 27 1,49 32 
1,350 8,630 1,910 26,782,976 0,22 23 1,41 31 
2,310 8,150 1,100 29,142,992 0,13 17 0,48 24 
4,220 17,050 1,910 36,205,168 0,11 13 0,45 23 
7,780 7,840 630 9,695,900 0,08 7 0,08 3 

37,650 43,420 2,730 38,741,376 0,06 2 0,07 2 
10,700 9,790 560 5,825,700 0,06 2 0,05 1 
13,160 22,910 3,920 73,535,392 0,17 20 0,30 11 

960 4,450 2,180 39,227,584 0.49 34 2,27 34 

1,270 4,860 1,370 25,213,888 0,28 27 1.08 30 
540 4,990 1,050 19,557,696 0,21 22 1,94 33 

1,640 7,560 1,050 21,829,984 0,14 18 0,64 26 
9,330 18,070 1,280 31,403,376 0.D7 4 0,14 5 
6,380 22,230 1,580 22,201,776 0,07 4 0,25 10 

6,230 13,350 1,240 26,413,376 0,09 9 0,20 3 
1,890 3,580 1,720 35,312,992 0.48 33 0,91 29 

1,890 4,340 1,470 33,993,872 0,34 30 0,77 28 

4,110 7,320 710 13,417,400 0,10 11 0,17 7 

3,600 9,370 1,070 11,523,800 0,11 13 0,30 11 

14,370 31,040 2,160 34,476,384 0,07 4 0,15 6 

2,820 11,010 950 53,961,697 0,09 9 0,34 16 

2,550 6,350 760 35,602,576 0,12 15 0,30 11 

1,680 3,800 920 44,027,872 0,24 25 0,55 25 

2,720 7,800 960 31,315,968 0,12 15 0,35 17 

3,500 10,310 820 37,563,168 0,08 7 0,23 9 

5,780 13,330 710 18,238,992 0,05 1 0,12 4 

3,090 7,160 1,260 40,366,480 0,18 21 0.41 19 

1,660 2,290 610 13,662,800 0,27 26 0,37 18 

1,440 1,190 480 13,827,900 0.40 32 0,33 14 

910 1,530 580 12,346,700 0,38 31 0,64 26 

1,700 3,290 710 16,671,900 0,22 23 0.42 22 

1,160 4,880 480 13,343,300 0,10 11 0,41 19 

2,420 7,250 990 28,953,392 0,14 18 0,41 19 

Total Capital Cost-Effectiveness 
Over the Design Period 

Cost per 
Cost per Boarding and 

Passenger Deboarding 
Mile Rank Passenger Rank 

$ 4,321 21 $ 4,718 11 
3,922 19 21,203 31 
3,103 14 19,839 29 
3,576 16 12,616 20 
2,123 11 8,579 14 
1,237 6 1,246 3 

892 2 1,029 2 
595 1 544 1 

3,210 15 5,588 12 
8,815 31 40,862 34 
5,188 25 19,853 30 
3,919 18 36,217 33 
2,888 13 13,310 22 
1,738 8 3,366 8 

999 3 3,480 9 
1,979 10 4,240 10 
9,864 32 18,684 27 
7,833 29 17,986 26 
1,833 9 3,264 7 
1,230 5 3,201 6 
1,111 4 2,400 4 
4,901 23 19,135 28 
5,607 26 13,961 25 

11,586 33 26,207 32 
4,784 22 13,719 24 

3,643 17 10,732 17 

1,368 7 3,155 5 

5,638 27 13,063 21 

5,966 28 8,231 13 

11,620 34 9,602 15 
8,070 30 13,568 23 
5,067 24 9,807 16 

2,734 12 11,503 18 

3,994 20 11,964 19 



Map 96 

OPERATING COST PER PASSENGER-MILE COST-EFFECTIVENESS OF THE 
MAXIMUM EXTENT LIGHT RAIL TRANSIT SYSTEM PLAN UNDER THE STABLE 

OR DECLINING GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 
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One measure of cost·effec tiveness used in the evaluation of individua l system segments of the maximum extent light rail transit plan was the 
operating cost per passenger mile . Th is map shows those segments which may be expected to operate at, below. or above the average operating 
cost per passenger mile. as ......en as the degree to which such average costs may be expected to be exceeded. Compared with those segments 
located within the densely developed areas of Milwaukee County, for the outer segments of each route, as well as a portion of Route 5 in the 
City of Wauwatosa, these data suggest an insufficien t ridership base to support fixed gu ide way development. This lower ridership is a con
seq uence of the less intensive urban development in these segments, and the absence of through traffic except by connection with a different 
mode such as feeder bus or automobile. 

Source: SEWRPC. 
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Map 97 

CAPITAL COST PER PASSENGER-MILE COST-EFFECTIVENESS OF THE 
MAXIMUM EXTENT LIGHT RAIL TRANSIT SYSTEM PLAN UNDER THE STABLE 

OR DECLINING GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 
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Another measure of cost-effectiveness used in the evaluation of individual system segments of the maximum extent light rail transit plan was 
the capital cost per passenger mile. This map shows those segments which may be expected to operate at, below, or above the average capital 
cost per passenger mile, as well as the degree to which such average costs may be expected to be exceeded. Compared with those segments 
located within the densely developed areas of Milwaukee County, for the outer segments of each route, as well as portions of Route 5 on the 
City of Milwaukee's east side and in the City of Wauwatosa, these data suggest an insufficient ridership base to support fixed guideway devel
opment. This lower ridership is a consequence of the less intensive urban development in these segments, and the absence of through traff ic 
except by a connection with a different mode such as feeder bus or automobile , To some degree, these inefficiencies are also generated by the 
large capital investments necessary for guideway structures and station facilities in some suburban areas and on Milwaukee's east side. 

Source: SEWRPC, 397 
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OPERATING COST PER TOTAL BOARDING AND DEBOARDING PASSENGER 
COST·EFFECTIVENESS OF THE MAXIMUM EXTENT LIGHT RAIL TRANSIT SYSTEM PLAN 

UNDER THE STABLE OR DECLINING GROWTH SCENARIO·DECENTRALIZED LAND USE PLAN 
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Yet another measure of cost-effectiveness used in the evaluation of individual system segments of the maximum extent light rail transit plan was the 
operating cost per boarding and deboarding passenger. Th is map shows those segments which may be expected to operate at, below, or above the average 
operating cost per boarding and deboarding passenger, as well as the degree to wh ich such average costs may be expected to be exceeded. As shown on 

this map, certain system segments w ithin the densely developed areas of Mifwaukee County ilre very cost-e ffect ive , compared w ith the remainder of the 

system , while all segments located within suburban areas outside M i lwaukee County are not cost-effective. This is a result of the lower boarding and 

deboarding passenger volumes in these suburban areas combined with the lengthy distances that the light rai l vehicles must operate over. A noteworthy 

exception is the segment within the City of Waukesha which, by itself, appears cost-effective . but which nevertheless depends upon a connection to the 

remainder of the system over two lengthy suburban segments which generate li ttle ridership. 

Source: SEWRPC. 
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Map 99 

CAPITAL COST PER TOTAL BOARDING AND DEBOARDING PASSENGER 
COST·EFFECTIVENESS OF THE MAXIMUM EXTENT LIGHT RAIL TRANSIT SYSTEM PLAN 

UNDER THE STABLE OR DECLINING GROWTH SCENARIO·DECENTRALIZED LAND USE PLAN 
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Source: SEWRPC. 
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Table 226 

RECOMMENDED CHANGES IN THE MAXIMUM EXTENT LIGHT RAIL TRANSIT SYSTEM PLAN 
UNDER THE STABLE OR DECLINING GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Route Recommended Change Reasons 

1-Waukesha/Milwaukee CBD/UWM Eliminate Segment 1 The deletion of Segments 2 and 3 would 
not logically permit retention of 

Segment 1 

1-Waukesha/Milwaukee CBD/UWM Eliminate Segments 2 and 3 Not operating or capital cost-effective, 
principally because of few boardings 
and deboardings in areas that would be 
spa rsel y developed 

1-Waukesha/Milwaukee CBD/UWM Eliminate Segment 4 Less cost-effective than Segments 29 and 
30, which are retained. Also, some of 
its users should use Segments 29 and 
30, which would increase the cost-
effectiveness of those segments 

2-Cedarburg/Milwqukee CBD/Oak Creek Eliminate Segments Not capital or operating cost-effective, 

10,11, 12,and 13 and would not significantly contribute 
to the route's ridership 

2-Cedarburg/Milwaukee CBD/Oak Creek Eliminate Segment 17 Not capital or operating cost-effective. 
Also, boardings and deboardings on 
this segment would not significantly 
contribute to total route ridership 

3-Menomonee Falls/Milwaukee/ Eliminate Segment 18 Not capital or operating cost-effective 

South Milwaukee relative to other segments. Boardings 
and deboardings are small relative to 
total route ridersh ip 

3-Menomonee Falls/Milwaukee CBD/ Eliminate Segments 22, 24, Deleted segments are less capital and 

South Milwaukee and Cedarburg/ and part of 16. Add operating cost-effective than added 

Milwaukee CBD/Oak Creek segment from middle of segment. Total boardings and deboard-
Segment 16 to Segment 23 ings along Segment 23 would not 

significantly contribute to total 
route ridership 

5-Loop: Eliminate Segments 31, Not capital or operating cost-effective. 
UWM/Mayfair/Milwaukee CBD 32, and 34 Also, total boardings and deboardings 

are small relative to other segments 

5-Loop: Eliminate Segment 9 High capital cost. Service to UWM would 
UWM/Mayiair/Milwaukee CBD be provided by shuttle service 

Source: SEWRPC. 

segments which may be expected to have above 
average operating and capital costs, respectively, 
per boarding and deboarding passenger, as well as 
the degree to which average costs are exceeded. 

Based on this cost-effectiveness information, the 
maximum extent light rail transit system plan for 
this alternative future was truncated_ The trunca
tions were made with the objective of reducing 
system capital cost and operating deficits and 
bringing the total cost per passenger for a light rail 
plan under this future closer to that of the base 
plan, while retaining an integrated system_ The 
proposed truncated light rail transit system plan 
under the stable or declining growth scenario-
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decentralized land use plan alternative future is 
shown on Map 100. The changes made in the 
maximum extent plan to produce the truncated 
plan are summarized in Table 226. The segments 
deleted were the less cost-effective segments-that 
is, segments which, if deleted, would result in 
relatively large reductions in system capital costs 
and operating deficits and relatively small reduc
tions in system ridership. These segments include 
those extending to the communities of Cedarburg 
and Grafton from W. Capitol Drive in the City 
of Milwaukee, those extending to the Village 
of Menomonee Falls from W. Silver Spring Drive 
and W. 92nd Street in the City of Milwaukee, 
those extending to the Cities of West Allis and 



Map 100 

RECOMMENDED TRUNCATED LIGHT RAIL TRANSIT (AND BUSWAY) SYSTEM PLAN 
UNDER THE STABLE OR DECLINING GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

" 

~ lEI 
~ 

2 

N'W 

/ 

-'. 
"r~I~NS"ILLE 

~~_~--,--~~'c' 

4 
• 

<t.l 
J:1:..l "t, ... 
;oJ:> 
:S::I~ 

:>1' ~~ 

1 

] 

9.2:...._ MILWAllKI<.F 

RACINE CO. 

LEGEND 

25 
SEGMENTS TO BE Rf:TAINiEO 

19 
SEGMENTS TO BE DELETED 

POINT 

SHORi:.WOQO 

t 
This map shows the truncated light rail transit (and busway) system ptan, the result of certain modifications being made in the maximum 
extent light rail transit (and busway) system plan. Such modifications included the deletion of 16 segments which were judged in their entirety 
to contribute insufficient operating revenues and ridership to the system in comparison with the operating expenses and capital investment 
necessary to construct and support those segments. In addition, portions of two other segments were deleted and a new segment was added to 
provide a more cost-effective alignment between the City of Milwaukee's south side and the suburban communities of Cudahy and South 
Milwaukee. These modifications were made with the objective of reducing capital cost requirements and operating deficits while bringing the 
total cost per passenger for a light rail transit system plan under this future closer to that of the base plan, while retaining an integrated primary 
transit system which serves a large part of the Milwal,l(ee area. 

Source: SEWRPC. 
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Waukesha from N. 84th Street and W. Fairview 
Avenue in the City of Milwaukee, those extending 
to the City of Oak Creek from General Mitchell 
Field, those looping from the intersection of 
W. Appleton Avenue and W. Capitol Drive to the 
Mayfair Mall Shopping Center, and that extending 
from the City of Cudahy to the City of South 
Milwaukee. Because of its high capital cost, the 
segment from S. 5th and W. Becher Streets to the 
City of St. Francis along E. and S. Bay Street and 
the Chicago & North Western's Kenosha Subdivi
sion railway main line on the route connecting to 
the City of Cudahy was replaced by a segment 
from S. 5th and W. Becher Streets along Chase 
Avenue to the former Milwaukee Electric Lines 
Lakeside Belt Line, and then along that open 
right-of-way owned by the Wisconsin Electric 
Power Company and used for trunkline power 
transmission to the original routing from S. 5th 
and W. Becher Streets through the City of St. 
Francis to the City of Cudahy. The segment from 
the Milwaukee central business district through 
the University of Wisconsin-Milwaukee to Capitol 
Drive and along Capitol Drive to W. Atkinson 
Avenue in the City of Milwaukee was deleted 
because of its high capital cost relative to its rider
ship. Through the elimination of these segments, 
the capital cost of the primary element of the light 
rail transit system would decrease from $940 mil
lion to about $470 million, and the total cost of 
the truncated plan would be about $600 million. 

Those segments given the highest priority for 
elimination were Segments 10, 11, 12, and 13 
serving northern Milwaukee County and Ozaukee 
County, and Segments 1,2,3, and 18 serving Wau
kesha County. Segments 31 and 32, providing ser
vice along Capitol Drive between Appleton Avenue 
and Mayfair Road, and Segment 4 providing service 
to West Allis, were identified as the second set of 
segments to be deleted. The third set of segments 
identified to be deleted were those serving General 
Mitchell Field, the City of Oak Creek, and the 
City of South Milwaukee, including portions of 
both Segments 16 and 22 and all of Segments 17 
and 24. Segments 9 and 34, serving the University 
of Wisconsin-Milwaukee campus and the lower 
east side, were the final two segments identified 
for deletion. 

Evaluation of Maximum 
Extent Busway System Plan 
Another of the primary transit technologies poten
tially applicable in the Milwaukee area over the 
next 20 years is motor buses operating over bus
ways. The maximum extent system plan developed 
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for this technology is summarized with respect 
to its coverage and routes on Maps 60 and 61 of 
Chapter III. Its performance under the stable or 
declining growth scenario-decentralized land use 
plan alternative future is summarized in Tables 227 
and 228. Map 53 and Table 111 of Chapter III, and 
Tables 228 and 197 provide comparable informa
tion for the base, or benchmark, plan used in the 
study. A discussion of the facilities and services of 
the primary, local, and express elements of both 
the maximum extent busway plan and the base 
plan is included in Chapter III of this report, and 
will not be repeated here. 

In comparison to the base plan, the maximum 
extent busway system plan under this future would 
entail more than a two-fold increase in vehicle 
miles of primary transit service, or 17,200 vehicle 
miles compared with 6,600 vehicle miles under the 
base plan. A significant part of this increase in pri
mary transit service would be the result of the 
extension of primary service into off-peak travel 
periods during the midday and evenings, as indi
cated in Tables 198 and 229. About 14 percent 
more bus miles of express and local service would 
be operated under this plan than under the base 
plan--60,100 as opposed to 52,700 bus miles on an 
average weekday. 

Headways on the primary element of the maximum 
extent busway phm under this future would range 
from 4 to 10 minutes during the peak periods. 
During the off-peak periods, headways would range 
from 30 to 60 minutes in the midday period, and 
from 40 to 60 minutes during the evening. 

Transit Utilization: Under the maximum extent 
busway system plan of the stable or declining 
growth scenario-decentralized land use plan alterna
tive future, about 178,300 trips may be expected 
to be made on public transit in the Milwaukee area 
on an average weekday in the plan design year, as 
shown in Tables 230 and 231. About 59,200, or 
33 percent, of these transit trips may be expected 
to be made on the primary transit system for all or 
a portion of the trip. Thus, the maximum extent 
busway system plan envisions that about 5 percent 
of the total of 3.6 million person trips which may 
be expected to be made in the greater Milwaukee 
area in the plan design year will be made using 
public transit, and that about 2 percent will be 
made using primary transit. About 8,900, or 5 per
cent, more transit trips may be expected to be 
made on an average weekday, under this plan than 
under the base plan. 



Table 227 

PRIMARY TRANSIT STATIONS FOR THE MAXIMUM EXTENT BUSWAY SYSTEM PLAN 
UNDER THE STABLE OR DECLINING GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Location 

Station 
Number 

4 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

Intersection 

W. Broadway and 
W. Main Street. 

E. Broadway and 
Pleasant Street. 

Lincoln Avenue and 
Lake Street. 

Lincoln Avenue and 
Frederick Street. 

CTH A and Pearl Street 
Johnson Road. 
Calhoun Road and 

Rogers Drive. 
Moorland Road and 

Rogers Drive. 
Sunny Slope Road 

and Honey Lane. 
S. 124th Street 

and Honey Lane. 

S. 108th Street and 
Manor Park Drive. 

S. 98th Street and 
W. Washington Street. 

N. 92nd Street and 
W. Dixon Street. 

N. 84th Street and 
W. Hawthorne Avenue 

N. 76th Street and 
W. Fairview Avenue 

N. 68th Street and 
W. Fairview Avenue. 

N. Hawley Road and 
W. Fairview Avenue. 

County Stadium and 
Mitchell Boulevard 

County Stadium and 
N. 44th Street. 

20 N. 35th Street and 

21 

22 

23 

24 

25 

26 

27 

28 

29 

W. Wisconsin Avenue. 
N. 27th Street and 
W. Wisconsin Avenue. 

N. 21st Street and 
W. Wisconsin Avenue . . 

N. 16th Street and 
W. Wiscon3in Avenue . . 

N. 12th Street and 
W. Wisconsin Avenue. 

N. 6th Street and 
W. Wisconsin Avenue. 

N. Plankinton Avenue and 
E. Wisconsin Avenue . 

N. Broadway Street and 
E. Wisconsin Avenue 

N. Jackson Street and 

E. Wisconsin Avenue 
N. Jackson Street and 

E. Kilbourn Avenue . . 
30 N. Van Buren Street and 

E. Kilbourn Avenue . . 

31 N. Jackson Street and 
E. Juneau Avenue. 

32 N. Van Buren Street and 
E. Juneau Avenue. 

33 N. Astor Street and 
E. Ogden Avenue 

34 N. Farwell Avenue and 

35 

36 

E. Ogden Avenue 
N. Farwell Avenue and 

E. Brady Street 
N. Prospect Avenue and 

E. Brady Street 
37 N. Farwell Avenue and 

38 
E. Kenilworth Place. 

N. Oakland Avenue and 
E. North Avenue. 

39 N. Cambridge Avenue 

40 
and E. Locust Street 

N. Oakland Avenue and 
E. Kenwood Boulevard 

41 N. Maryland Avenue and 

Civil 
Division 

City of Waukesha 

City of Waukesha 

City of WaUkesha 

City of Waukesha 
City of Waukesha 
City of New Berlin 

City of New Berlin 

City of New Berlin 

City of New Berlin 

City of New Berlin 

City of West Allis 

City of West Allis 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City ot Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwau kee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwau kee 

E. Kenwood Boulevard.. City of Milwaukee 
42 N. Maryland Avenue and 

E. Hartford Avenue .. City of Milwaukee 

Travel Time 
Facilities and Services to Milwaukee 

r------,------,-----,---------,-------~ CaD 

Status 

Proposed 

Proposed 

Proposed 

Proposed 
Proposed 
Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Parking 
Shelter Spaces 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

325 
100 

250 

75 

125 

100 

Connecting 
Primary 

Routes 

4 

Connecting 

Express or 
Local 

Routes 

10 

4 

10 

6 

4 

(minutes) 

Off-
Peak Peak 

53 

51 

50 

48 
44 
41 

37 

35 

33 

31 

28 

26 

23 

20 

19 

17 

15 

14 

12 

8 

4 

6 

9 

11 

11 

12 

13 

16 

24 

23 

19 

53 

51 

50 

48 
44 
41 

37 

35 

33 

31 

28 

26 

23 

20 

19 

17 

15 

14 

12 

8 

4 

11 

11 

12 

13 

16 

24 

23 

19 

Frequency of Service (buses per hourl 

Morning Midday 

In Out In Out 

12 12 4 

12 12 4 

12 12 4 

12 12 4 
12 12 
12 12 4 

12 12 

12 12 4 

12 12 4 

12 12 4 

12 12 

12 12 4 

12 12 4 

20 18 

20 18 

20 18 

20 18 

20 18 

26 24 10 

20 26 11 

20 26 11 

20 26 11 

20 26 11 

28 26 11 

4 

4 

4 
4 

4 

4 

4 

4 

4 

4 

6 

6 

6 

9 

10 

10 

10 

10 

10 

36 34 15 14 

18 20 9 

18 20 6 

18 20 

18 6 

20 

18 

20 9 

18 20 6 

18 20 

18 6 

20 9 

18 20 

18 20 9 

18 20 

18 20 

18 20 6 9 

18 20 9 

Afternoon Evening 

In Out In Out 

15 15 

15 15 

15 15 

15 15 
15 15 
15 15 

15 15 

15 15 

15 15 

15 15 

15 15 

15 15 

15 15 

22 27 

22 27 

22 27 

22 27 

22 27 

30 35 

34 39 

34 39 

34 39 

34 39 

34 39 

41 46 

27 22 

27 22 

27 22 3 

27 

22 

27 

22 

27 22 

27 22 

27 

22 

27 22 

27 22 

27 22 

27 22 

27 22 

27 22 
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Station 

Number Intersection 

Location 

43 N. Oakland Avenue and 

44 
E. Hartford Avenue 

WisconSin Avenue and 
Broad Street 

45 1 st Avenue and 

Maple Street. 
46 Cedar Ridge Drive and 

47 

48 

49 

50 

51 

Georgetown Drive. 

5TH 143 
(Washington Avenue) 

and Turner Street 
Grant Avenue and 

Western Road 
5TH 57 and CTH C 

(Pioneer Road). 
STH 57 (Main Street) 

and Freistadt Road 
5TH 57 (Green Bay 

Road) and 5TH 67 

(Mequon Road) . 

52 Garden Drive and 

W. County Line Road. 

53 N. Deerbrook Terrace 
and STH 100 

Civil 

Division 

City of Milwaukee 

Village of Grafton 

Villaqe of Grafton 

City of Cedarburg 

City of Cedarburg 

City of Cedarburg 

City of Mequon 

Status 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

VIllage of Thiensville Proposed 

City of Mequon 

Village of 

Brown Deer 

Proposed 

Proposed 

lW. Brown Deer Road) .. Village of Proposed 

54 

55 

56 

57 

58 

N. Cedarburg Road and 
W. Bradley Road. 

N. Teutonia Avenue and 

W. Good Hope Road 
N. Sidney Place and 

W. Mill Road. 

N. Dexter Avenue and 

W. Silver Spring Drive. 

N. 20th Street and 

W. Hampton Avenue 
59 W. Atkinson Avenue and 

60 

61 

62 

63 

64 

65 

66 

67 

68 

W. Capitol Drive. 

N. 16th Street and 

W. Atkinson Avenue 
N. 8th Street and 

W. Atkinson Avenue 
N. 8th Street and 

W. Burleigh Street. 
N. 7th Street and 

W. Burleigh Street. 
N. 8th Street and 

W. Center Street. 
N. 7th Street and 

W. Center Street. 
N. 8th Street and 

W. North Avenue 

N. 7th Street and 

W. North Avenue 

N. 6th Street and 

W. Walnut Street. 
69 N. 6th Street and 

404 

W. Juneau Avenue. 

70 N. 6th Street and 
W. Kilbourn Avenue. 

71 N. 6th Street and 

72 

73 

74 

75 

W. St. Paul Avenue 

S. 6th Street and 

W. Alexander Street. 

S. 6th Street and 
W. National Avenue. 

S. 5th Street and 

W. National Avenue. 

S. 5th Street and 
W. Greenfield Avenue. 

76 S. 4th Street and 
W. Greenfield Avenue. 

77 S. 5th Street and 

W. Mitchell Street. 

78 S. 4th Street and 

W. Mitchell Street. 

79 S. 5th Street and 

W. Lincoln Avenue. 

80 S. 4th Street and 
W. Lincoln Avenue 

81 S. Chase Avenue and 

W. Rosedale Avenue. 
82 S. Chase Avenue and 

W. Oklahoma Avenue. 

Brown Deer 

Village of 

Brown Deer 

City of Milwaukee 

City of Glendale 

City of Glendale 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwau kee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwau kee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Table 227 (continued) 

Shelter 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Facilities and Services 

Parking 

Spaces 

125 

200 

100 

150 

200 

Connecting 

Primary 

Routes 

Travel Time 

to Milwaukee 

C8D 
Connecting (minutes) Frequencv of Service (buses per hour) 

Express or ~~:::".':~---f-;:;;::==-T-:;;:;:=I---:==-=~::;-==-l 
Local Off- Morning Midday Afternoon Evening 

Routes Peak Peak IA Out In Out In Out In Out 

18 18 18 20 27 22 

59 59 4 12 12 

57 57 8 4 4 12 12 

54 54 8 4 4 12 12 

53 53 12 12 

52 52 8 12 12 

48 48 12 12 

42 42 4 12 12 

40 40 4 12 12 

36 36 8 4 4 12 12 

34 34 8 4 12 12 

32 32 4 12 12 

29 29 4 4 12 12 

27 27 8 4 12 12 

25 25 8 4 12 12 

21 21 4 4 12 12 

16 16 14 16 6 24 19 

13 13 8 4 4 12 12 

10 10 12 

12 

12 

4 12 

4 12 

4 12 

12 

12 12 

12 12 

12 12 

16 16 8 22 22 4 4 

16 16 8 8 22 22 4 4 

4 16 8 22 4 

4 16 8 22 4 

16 8 22 4 

16 8 22 4 

10 10 16 8 22 4 

10 10 16 8 22 4 

12 12 12 12 

12 12 12 12 

14 14 12 12 

15 15 8 4 12 12 



Table 227 (continued) 

Travel Time 
Facilities and Services to Milwau kee 

Connecting 
CBO 

Frequency of Service (buses per houri Location (minutes) 
Connecting Express or 

Morning Midday Afternoon Evening Station Civil Parking Primary Local Off-
Number Intersection Division Status Shelter Spaces Routes Routes Peak Peak In Out In Out In Out In Out 

83 s. Howell Avenue and 

W. Morgan Avenue City of Milwaukee Proposed -- 1 2 17 17 8 8 4 4 12 12 2 2 
84 S. Hovvelt Avenue and 

W. Howard Avenue . City of Milwaukee Proposed Yes -- 1 2 18 18 8 8 4 4 12 12 2 2 
85 S. Howell Avenue and 

W. Layton Avenue. City of Milwaukee Proposed Yes -- 1 2 21 21 8 8 4 4 12 12 2 2 
86 General Mitchell Field. City of Milwaukee Proposed Yes 75 1 2 23 23 8 8 4 4 12 12 2 2 
87 S. Hovvell Avenue and 

W. College Avenue. City of Milwaukee Proposed Yes -- 1 2 26 26 8 8 4 4 12 12 2 2 
88 S. Howell Avenue and 

W. Marquette Avenue. City of Oak Creek Proposed -- -- 1 2 33 33 8 8 4 4 12 12 2 2 
89 S. Howell Avenue and 

W. Forest Hill Avenue. City of Oak Creek Proposed -- -- 1 2 38 38 8 8 4 4 12 12 2 2 
90 S. Howell Avenue and 

W. Ryan Road. City of Oak Creek Proposed -- 100 1 1 44 44 8 8 4 4 12 12 2 2 
91 STH 175 (Appleton 

Avenue) and 

Menomonee Avenue. Village of Proposed -- 1 2 50 50 8 8 4 4 10 10 2 2 
Menomonee Falls 

92 STH 175 (Appleton 

Avenue) and 

North Hills Drive Village of Proposed Yes 150 1 1 47 47 8 8 4 4 10 10 2 2 
Menomonee Falls 

93 STH 175 (Appleton 
Avenue) and 

Parkway Drive. Village of Proposed Yes -- 1 -- 40 40 8 8 4 4 10 10 2 2 
Menomonee Falls 

94 USH 41 (W. Appleton 

Avenue) and W. 

Bobolink Avenue City of Milwaukee Proposed Yes -- 1 2 37 37 8 8 4 4 10 10 2 2 
95 Timmerman Field. City of Milwaukee Proposed Yes 200 1 2 34 34 8 8 4 4 10 10 2 2 
96 USH 41 (W. Appleton 

Avenue) and 

W. Hampton Avenue City of Milwaukee Proposed Yes -- 1 2 32 32 8 8 4 4 10 10 2 2 
97 N. 76th Street and 

W. Appleton Avenue City of Milwaukee Proposed Yes 1 3 30 30 8 8 4 4 10 10 2 2 
98 N.68th Street and 

W. Capitol Drive. City of Milwaukee Proposed Yes 2 1 26 26 14 16 6 7 22 17 3 3 
99 Capitol Court 

Shopping Center. City of Milwaukee Proposed Yes -;75 2 2 25 25 14 16 6 7 22 17 3 3 
100 W. Fond du Lac Avenue 

and W. Capitol Drive City of Milwaukee Proposed Yes 2 2 23 23 14 16 6 7 22 17 3 3 
101 N. Sherman Boulevard 

and W. Capitol Drive City of Milwau kee Proposed Yes -- 3 2 21 21 20 22 9 10 30 25 5 5 
102 N. Sherman Boulevard and 

W. Fond du Lac Avenue City of Milwaukee Proposed Yes 2 2 20 20 14 14 7 7 18 18 4 4 
103 N. Sherman Boulevard 

and W. Burleiyh Street. City of Milwaukee Proposed Yes -- 2 2 18 18 14 14 7 7 18 18 4 4 
104 N. Sherman Boulevard 

and W. Center Street City of Milwau kee Proposed Yes -- 2 2 17 17 14 14 7 7 18 18 4 4 
105 N. Sherman Boulevard 

and W. North Avenue City of Milwaukee Proposed Yes -- 2 3 16 16 14 14 7 7 18 18 4 4 
106 N. 40th Street and 

W. Lisbon Avenue City of Milwaukee Proposed Yes 2 2 14 14 14 14 7 7 18 18 4 4 
107 W. Highland Boulevard and 

W. McKinley Avenue. City of Milwaukee Proposed Yes 2 2 12 12 14 14 7 7 18 18 4 4 
108 N. 41 st Street and 

W. Wisconsin Avenue. City of Milwaukee Proposed Yes -- 2 1 10 10 14 14 7 7 18 18 4 4 
109 S. Kinnickinnic Avenue 

and E. Becher Street City of Milwaukee Proposed Yes -- 1 3 13 13 8 8 4 4 10 10 2 2 
110 S. Bay Street and 

E. Lincoln Avenue. City of Milwau kee Proposed Yes 125 1 1 15 15 8 8 4 4 10 10 2 2 
111 S. Bay Street and 

E. Russell Avenue. City of Milwaukee Proposed Yes -- 1 1 18 18 8 8 4 4 10 10 2 2 
112 S. Nevada Street and 

S. Kinnickinnic Avenue . . City of Milwaukee Proposed Yes -- 1 2 19 19 8 8 4 4 10 10 2 2 
113 S. Brust Avenue and 

E. Oklahoma Avenue. City of Milwaukee Proposed 1 2 20 20 8 8 4 4 10 10 2 2 
114 S. Ellen Street and 

E. Morgan Avenue. City of Milwaukee Proposed -- 1 1 22 22 8 8 4 4 10 10 2 2 
115 S. Bombay Avenue and 

E. Crawford Avenue. City of St. Francis Proposed -. 50 1 1 24 24 8 8 4 4 10 10 2 2 
116 S. Kinnickinnic Avenue 

and Lunham Avenue City of St. Francis Proposed Yes -- 1 1 26 26 8 8 4 4 10 10 2 2 
117 S. Kinnickinnic Avenue 

and E. Layton Avenue City of Cudahy Proposed -- -- 1 2 28 28 8 8 4 4 10 10 2 2 
118 S. Whitnall Avenue and 

E. Grange Avenue. City of Cudahy Proposed Yes 150 1 1 30 30 8 8 4 4 10 10 2 2 
119 Edgar Avenue and 

E. College Avenue. City of Cudahy Proposed -- 1 2 32 32 8 8 4 4 10 10 2 2 
120 E. Rawson Avenue. City of Proposed Yes -- 1 1 34 34 8 8 4 4 10 10 2 2 

South Milwaukee 

121 Marquette Avenue City of Proposed Yes -- 1 2 36 36 8 8 4 4 10 10 2 2 
South Milwaukee 

122 S. 9th Avenue and 

E. Drexel Avenue . . City of Proposed Yes 125 1 -- 37 37 8 8 4 4 10 10 2 2 
South Milwau kee 
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Station 
Number Intersection 

Location 

123 Northridge Shopping 

Center ......... . 
124 N. 76th Street and 

W. Bradley ROad. 
125 N. 76th Street and 

126 
W. Good Hope Road 

N. 60th Street and 
W. Mill Road. 

127 N. Sherman Boulevard 

128 

and W. Silver 
Spring Drive. 

N. Sherman Boulevard 
and W. Villard Avenue 

129 N. Sherman Boulevard and 
W. Hampton Avenue 

130 N. Sherman Boulevard 

131 
and W. Congress Street. 

S. 44th Street and 
W. National Avenue .. 

132 S. 43rd Street and 
W. Greenfield Avenue. 

133 S. 43rd Street and 
W. Burnham Street 

134 S. 43rd Street and 

135 

136 

137 

138 

139 

W. Lincoln Avenue 
S. 43rd Street and 

W. Cleveland Avenue. 
S. 43rd Street and 

W. Oklahoma Avenue. 
S. 43rd Street and 

W. Morgan Avenue 
S. 43rd Street and 

W. Howard Avenue . 
S. 60th Street and 

W. Plainfield Avenue 
140 W. Forest Home Avenue 

141 

142 

143 

and W. Plainfield 
Avenue. 

S. 76th Street and 
W. Layton Avenue. 

N. 9th Street and 
W. Wisconsin Avenue .. 

Southridge Shopping 
Center .. 

144 N. Glenview Avenue and 
W. Wisconsin Avenue. 

145 Milwaukee County 
General Hospital. 

146 County Institutions. 
147 N. Swan Boulevard 

and W. Watertown 
Plank Road .. 

148 Mayfair Mall 
Shopping Center. 

149 N. Mayfair Road and 

150 
W. Center Street. 

N. Mayfair Road and 
W. Burleigh Street. 

151 N. Mayfair Road and 

152 
W. Capitol Drive ... 

W. Lisbon Avenue and 
W. Capitol Drive ... 

153 N. 92nd Street and 

154 

155 

W. Capitol Drive. 
N. 84th Street and 

W. Capitol Drive .. 
N. 76th Street and 

W. Capitol Drive. 
156 N. 35th Street and 

157 

15B 

159 

160 

W. Capitol Drive. 
N. 27th Street and 

W. Capitol Drive .. 
W. Green Bay Avenue 

and W. Capitol Drive 
N. Port Washington Road 
and W. Capitol Drive .. 

N. Richards Street and 

Civil 

Division 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

Village of 
West Milwaukee 

Village of 
West Milwau kee 

Village of 
West Milwaukee 

City of Milwaukee 

City of Milwau kee 

City of Milwaukee 

City of Milwaukee 

City of Greenfield 

City of Greenfield 

City of Greenfield 

City of Greenfield 

Status 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

City of Milwaukee Proposed 

Village of Greendale Proposed 

City of Wauwatosa 

City of Wauwatosa 
City of Wauwatosa 

City of Wauwatosa 

City of Wauwatosa 

City of Wauwatosa 

City of Wauwatosa 

City of Wauwatosa 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwau kee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

Proposed 

Proposed 
Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

E. Capitol Drive. . . . .. City of Milwaukee Proposed 
161 N. Humboldt Boulevard 

and E. Capitol Drive. City of Milwaukee Proposed 
162 Morris Boulevard and 

E. Menlo Boulevard .. Village of Shorewood Proposed 

Source: SEWRPC. 
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Shelter 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Facilities and Services 

Parking 

Spaces 

175 

75 

100 

150 

125 

100 

150 

75 

Connecting 

Primary 
Routes 

Travel Time 
to Milwaukee 

CBD 
Connecting (minutes) Frequency of Service (buses per hour) 

EX~~:~I or I-....::.~~O~ff-. --t~M::-:-or::n-:-;n::g-':-M;:-;d:;:d:::a::vl~A-:ft':'e':'rn':'oo-nl-:E:-v-en-:;-ng--1 
Routes Peak Peak In Out In Out 

6 

4 

2 

42 

38 

36 

33 

30 

28 

27 

25 

16 

18 

19 

21 

23 

25 

27 

28 

31 

33 

36 

40 

23 

26 
27 

29 

33 

35 

37 

35 

34 

32 

31 

29 

21 

20 

20 

21 

23 

24 

26 

45 

41 

38 

35 

33 

31 

29 

28 

19 

20 

22 

23 

25 

27 

29 

30 

34 

35 

39 

42 

23 

26 
27 

29 

33 

35 

37 

38 

36 

35 

33 

32 

24 

22 

23 

24 

25 

27 

29 

6 6 

6 6 

6 6 

6 

6 

6 

6 6 

6 6 

6 

6 

6 

6 6 

6 

6 6 

6 

6 6 

6 

6 

28 26 11 10 

6 

8 6 

6 

8 6 

8 6 

8 

6 8 

6 8 

6 

6 8 

6 8 

6 8 2 

6 8 3 

6 8 

6 8 2 

6 8 3 

6 8 

6 2 

In Out In Out 

8 8 

B 8 

8 8 

8 

8 8 

8 8 

8 

8 

9 9 

9 9 

9 

9 9 

9 9 

9 9 

9 9 

9 9 

9 9 

9 9 

9 9 

34 39 

9 9 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 
12 

12 

12 

12 

12 

2 

2 

2 

2 

2 

2 

2 

2 

2 



Table 228 

FACILITY AND OPERATION CHARACTERISTICS 
OF THE BASE SYSTEM PLAN AND MAXIMUM 
EXTENT BUSWA Y SYSTEM PLAN UNDER THE 
STABLE OR DECLINING GROWTH SCENARIO-

DECENTRALIZED LAND USE PLAN 

Maximum 
Extent 

Base Busway 
Characteristic Plan Plan 

Primary Element 
Exclusive Guideway Miles 
Subway. -- --
Elevated. -- 8.0 
At-Grade -- 94.3 

Total -- 102.3 

Shared Guideway Miles 
Freeways. 51.5 --
Surface Arterial Streets. 49.5 2.2 

Total 101.0 104.5 

Route Miles 449 253 
Vehicle Miles. 6,620 17,200 
Vehicle Hours. 280 910 
Vehicles Required. 55 142 
Trains Requ ired. -- --

Express and Local Elements 
Route Miles 1,302 1,660 
Vehicle Miles. 52,680 60,140 
Vehicle Hours. 3,610 4,480 
Vehicles Required. 521 490 

Total System 
Route Miles 1,751 1,913 
Vehicle Miles. 59,300 77,340 
Vehicle Hours 3,890 5,390 
Vehicles Required. 576 646 
Trains Required. -- --

Source: SEWRPC. 

Costs: Estimates of the total capital costs that 
would be incurred in the development of the maxi
mum extent busway system plan and the base 
system plan are summarized in Table 232. The 
costs shown include all construction costs, plus 
the costs of right-of-way acquisition and the 
acquisition and replacement of vehicles, as needed, 
over the plan design period. Most capital items 
required to implement the plan have useful lives 
beyond the 20-year plan design period, as noted in 
Table 232. 

The total capital cost of the base plan is esti
mated at $162 million. Most of this cost would be 
required to purchase buses for the proposed short
range service expansion within Milwaukee County 
and to replace buses to maintain the existing ser
vice to the year 2000. About $19 million, or 
12 percent of the total capital cost, would be 
required for the primary transit element. 

The total capital cost of the maximum extent 
busway system plan is estimated at $709 million. 
About $480 million would be required for the con
struction of the busways, including right-of-way, 
guideways, and preferential intersection treatments. 
About $176 million would be incurred in the pur
chase of new and replacement of transit vehicles
$47 million of which would be for the purchase of 
195 articulated buses, and about $129 million of 
which would be for the purchase of 922 conven
tional buses. The remaining $52 million would be 
required to construct stations and storage, mainte
nance, and layover facilities. About $567 million, 
or about 80 percent of the total capital cost, would 
be attributable to the primary transit element of 
the plan. 

Under current funding programs, all capital expense 
items are eligible for up to 80 percent federal fund
ing. Based upon this formula, the nonfederal share 
of the total capital cost of the maximum extent 
busway plan can be expected to be approximately 
$142 million. The remaining $567 million would 
constitute the federal share of the capital cost 
under the Urban Mass Transportation Administra
tion (UMT A) Sections 3 and 5 funding programs. 
Under the base plan, the nonfederal and the federal 
shares are estimated to total $32 million and $130 
million, respectively. 

Table 233 presents the design year operating and 
maintenance costs and fare box revenues for the 
base and maximum extent busway plans. Under 
the base plan, operating and maintenance costs 
may be expected to approximate $36 million in 
the design year for both primary transit and local 
and express bus service in the Milwaukee area. 
Implementation of the maximum extent busway 
plan would increase the total operating and main
tenance costs for the Milwaukee area in the year 
2000 by $12 million, to a total cost of $48 million. 
The cost of operating and maintaining the primary 
transit system in the design year may be expected 
to approximate $3 million under the base plan, and 
$11 million under the maximum extent busway 
plan. Primary transit system operating and main
tenance costs would thus represent about 8 percent 
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Table 229 

TIME-OF-DAY OPERATION OF THE MAXIMUM EXTENT BUSWAY SYSTEM PLAN UNDER 
THE STABLE OR DECLINING GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Morning Midday Afternoon Evening 
Element Peak Off-Peak Peak Off-Peak 

Primary 
Route Miles. 253 253 253 253 
Vehicle Miles. 6,540 1,950 7,550 1,160 
Vehicle Hours 350 100 400 60 
Vehicles Required. 123 19 142 17 

Express and Local 
Route Miles .. 1,660 1,586 1,660 1,558 
Vehicle Miles .. 13,880 16,200 14,640 15,420 
Vehicle Hours 1,030 1,200 1,110 1,140 
Vehicles Required. 464 193 490 167 

Total System 
Route Miles. · . 1,913 1,839 1,913 1,811 
Vehicle Miles. · . 20,420 18,150 22,190 16,580 
Vehicle Hours · . 1,380 1,300 1,510 1,200 
Vehicles Required. 1,153 1,219 632 184 

Source: SEWRPC. 

Table 230 

TRANSIT TRIPMAKING BY PURPOSE IN THE MILWAUKEE AREA FOR THE BASE 
SYSTEM PLAN AND MAXIMUM EXTENT BUSWA Y SYSTEM PLAN UNDER THE 

STABLE OR DECLINING GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Total 

253 
17,200 

910 
142 ' 

1,660 
60,140 

4,480 
490 

1,913 
77,340 

5,390 
632 

Base Plan Maximum Extent Busway Plan 

Transit Trips Transit Trips 

Total Percent of Total Percent of 
Trip Purpose Person Trips a Number Total Trips Person Trips a Number Total Trips 

Home-Based Work · . 958,800 60,900 6.4 959,100 69,300 7.2 
Home-Based Shopping. 502,600 21,700 4.3 501,900 22,500 4.4 
Home-Based Other 1,139,400 42,000 3.7 1,136,200 42,500 3.7 
Nonhome Based. 655,600 8,400 1.3 652,700 7,600 1.2 
School. ...... 364,900 36,400 10.0 364,900 36,400 10.0 

Total 3,621,300 169,400 4.7 3,614,800 178,300 4.9 

a The difference in the total person trips generated under the maximum extent buswav system plan and total person trips generated under the 

base plan may be attributed to the effect of the level of transit service on household automobile ownership, and the effect of automobile 
ownership on trip generation. Lower levels of transit service have been found to be correlated with increased automobile ownership, and 
greater automobile ownership has been found to be correlated with increased trip generation. The Commission travel simulation models reflect 
these relationships between level of transit service, automobile ownership, and trip generation, as well as the relationships of these factors to 
household size, level of income, and residential density. The small differences in total person trip generation between these plans, however, 
are not significant in the evaluation of the alternative transit plans under this study. 

Source: SEWRPC. 
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Table 231 

PRIMARY AND TOTAL TRANSIT SYSTEM TRIPMAKING BY TIME OF DAY FOR THE 
BASE SYSTEM PLAN AND MAXIMUM EXTENT BUSWAY SYSTEM PLAN UNDER THE 
STABLE OR DECLINING GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Base Plan Maximum Extent Busway Plan 

Primary Element Total System Primary Element Total System 

Time 
of Day 

Morning. 
Midday .. 
Afternoon. 
Evening. .. 
Total 

Source: SEWRPC. 

Transit Percent Transit Percent Transit Percent Transit 
Trips of Total Trips of Total Trips of Total Trips 

4,000 42.1 41,800 24.7 21,000 35.5 44,900 
200 2.1 53,400 31.5 7,000 11.8 55,000 

5,300 55.8 59,800 35.3 27,700 46.8 63,100 
-- -- 14,400 8.5 3,500 5.9 15,300 

9,500 100.0 169,400 100.0 59,200 100.0 178,300 

Table 232 

TOTAL CAPITAL EXPENDITURES TO DESIGN YEAR REQUIRED FOR THE BASE 
SYSTEM PLAN AND MAXIMUM EXTENT BUSWAY SYSTEM PLAN UNDER THE 

STABLE OR DECLINING GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Percent 
of Total 

25.2 
30.8 
35.4 

8.6 

100.0 

Maximum Extent 
Capital Costa Base Plan Busway Plan 

Guideway Developmentb 
$ -- $480,648,800 

Station Developmenl . . . . . . 2,387,700 32,574,000 
Vehicle Storage and Maintenance 

Facility Developmenl . . . . . . . . 15,850,000 20,055,700 
Vehicle Acquisition and Replacementd 143,360,000 175,880,000 

Total $161,597,700 $709,158,500 

a It is assumed under this capital cost analysis that both the base plan and the maximum extent busway plan will be incrementally implemented 
from 1985 to 2000. The capital costs shown in this table are those required to develop and maintain the system over the 20-year plan design 
period from 1980 through 2000. Portions of nearly all the elements of the plan have useful lives extending beyond the design period and 
therefore are capable of use beyond the design period. 

b Includes the cost of acquiring about 203 acres of right-of-way for guideway construction, and of acquiring and relocating five residential 
structures and three steel lattice electric power transmission towers. This land is assumed to have a useful life of 100 years. The useful life 
of the guideway is estimated at 30 years. 

c Includes the cost of acquiring land for stations and storage and maintenance facilities as necessary-10 acres under the base plan, and 42 acres 
under the maximum extent busway plan. This land is assumed to have a useful life of 100 years. The useful life of station facilities is estimated 
at 30 years. 

d This capital cost category includes the cost of acquisition and replacement as necessary over the 20-year design period of a/l buses used in the 
system. Both plans assume the availability of a fleet of 640 buses with an average age 'of 10 years in 1980. Buses are assumed to have an 
average useful life of 12 years. 

Source: SEWRPC. 

"'09 



Table 233 

PRIMARY AND TOTAL TRANSIT SYSTEM 
DESIGN YEAR OPERATING AND MAINTENANCE 

COSTS FOR THE BASE SYSTEM PLAN AND 
MAXIMUM EXTENT BUSWA Y SYSTEM PLAN 

UNDER THE STABLE OR DECLINING GROWTH 
SCENARIO-DECENTRALIZED LAND USE PLAN 

Cost Element 

Ridership 
Primary Element ... 
Total System. 

Operating and Maintenance Cost 
Primary Element ...... . 
Total System .. 

Operating and Maintenance 
Cost per Passenger 

Primary Element .......... . 

Systemwide Average 

Operating and Maintenance 

Cost per Passenger Mile 

Primary Element. 
Total System. 

Farebox Revenue 

Primary Element .......... . 
Total System. 

Operating Deficit 
Primary Element. 
Total System. 

Farebox Revenue as a Percent of 
Operating and Maintenance Costs 

Primary Element. 

Total System ............ . 

Public Funding Under 

Current Programa 

Federal (50 percent of 
operating deficit) 

Primary Element .. 
Total System . 

State (72 percent of nonfederal 
share of operating deficit) 

Primary Element. 
Total System 

Local 
Primary Element. 
Total System. 

Local Operating Deficit per Ride 
Primary Element. 
Total System. 

Maximum Extent 
Base Plan Busway Plan 

2,422,500 15,096,000 
48,793,500 49,635,000 

$ 2,950,400 $11,120,600 
35,646,200 48,441,600 

$1.22 $0.74 
0.73 0.97 

$0.17 $0.15 
0.20 0.26 

$ 1,453,500 $ 7,471,500 
'19,317,500 21,416,200 

$ 1,496,900 $ 3,849,100 
16,328,700 27,025,400 

49 67 
54 44 

$ 748,450 $ 1,824,550 
8,164,350 13,512,700 

538,884 1,313,680 
5,878,332 9,729,140 

209,566 510,870 
2,286,018 3,783,560 

$0.09 $0.03 
0.05 0.07 

a The maximum federal operating assistance funding allotment for the Milwaukee area for 

the year 1979 was $11.6 million in 1979 dollars, more than the $8.1 million required to 
provide 50 percent federal funding of the operating deficits under the base plan, but less 
than the $13.5 million required to provide such funding under the maximum extent 

busway plan. Great uncertainty is involved in any estimation of the possible federal and 

state shares of operating deficits, as these shares are subject to changing legislative action 
over the plan design period. Even at this time, the Governor has proposed changing the 

state share of the operating deficit funding to 25 percent of the total operating cost of 
urban transit systems. 

Source: SEWRPC. 

of the total operating costs expected in the design 
year for the base plan, and about 23 percent of the 
tptal operating costs expected in the design year 
for the maximum extent busway plan. 

The average operating cost per passenger for the 
base plan in the plan design year is estimated at 
$0.73. For the maximum extent busway system 
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plan, the average operating cost per passenger 
may be expected to approximate $0.97-$0.24, or 
33 percent, more than the base plan cost. The 
average operating cost per passenger mile would 
also be higher for the maximum extent busway 
plan, $0.26 compared with $0.20 for the base plan. 
The average operating cost per passenger and per 
passenger mile for the primary element of the base 
plan would be $1.22 and $0.17, respectively, and 
for the maximum extent busway system plan, 
$0.74 and $0.15, respectively. 

The total annual farebox revenue which may be 
expected to be generated in the plan design year 
under the base plan is estimated at $19 million, 
expressed in 1979 dollars, compared with about 
$21 million under the maximum extent busway 
plan. Under the maximum extent busway alterna
tive, the primary transit element could be expected 
to generate about 36 percent, or about $7.5 mil
lion, of the total revenues compared with 8 per
cent, or $1.5 million, for the base plan. 

The operating deficit in the year 2000 for the 
maximum extent busway plan would be about 
$27 million, expressed in 1979 dollars, requiring 
a subsidy of about $0.54 per passenger. This com
pares with the base system plan deficit of about 
$16 million, or $0.33 per passenger. Farebox 
revenues would cover about 44 percent of the oper
ating costs under the maximum extent busway plan 
and 54 percent of such costs under the base plan. 

Under current operating assistance programs, the 
federal government may be expected to fund 
50 percent of the operating deficit up to the total 
urbanized area apportionment, and the State has, 
in the past, funded up to 72 percent of the non
federal share.lO The annual local share of the public 

10 The maximum federal operating assistance fund
ing allotment for the Milwaukee area for the year 
1979 was $11,6 million in 1979 dollars, more than 
the $8.1 million required to provide 50 percent 
federal funding of the operating deficits under the 
base plan, but somewhat less than the $13.5 mil
lion required to provide such funding under the 
maximum extent busway plan. Great uncertainty 
is involved in any estimation of the possible fed
eral and state shares of operating deficits, as these 
shares are subject to changing legislative action 
over the plan design period. Even at this time, the 
Governor has proposed changing the state share of 
the operating deficit funding to 25 percent of the 
total operating cost of urban transit systems. 



funding requirement in the design year 2000 would 
be about $3.8 million for the maximum extent 
busway system plan and about 40 percent less, 
$2.3 million, for the base system plan. 

Development of Truncated System Plan: The 
results of the traffic assignments to, and attendant 
evaluation of, the maximum extent busway system 
plan are summarized in Table 234. The maximum 
extent busway plan has significantly higher capital 
costs as well as greater operating deficits, both in 
total and on a per-passenger basis, than does the 
base plan. However, only a slightly smaller propor
tion of total operating costs are met through fare
box revenues under the maximum extent busway 
plan than under the base plan. Consequently, the 
total cost per passenger to the design year for the 
maximum extent busway plan is more than twice 
that of the base plan under this future. It was 
therefore necessary to truncate this maximum 
extent busway system plan. 

Some of the increases in the capital costs and oper
ating deficits under the maximum extent busway 
plan may be attributed to the overextension of 
service envisioned in this plan." Under this plan, 
primary transit service on exclusive guideway 
would be extended into portions of the Milwaukee 
urbanized area not now served; would be expanded 
into an all-day operation; and would be provided 
at head ways of no more than 30 minutes in the 
peak period and peak direction and no more 
than 60 minutes otherwise. 

i 1 The extension of local and express service under 
the maximum extent busway plan and all other 
plans also contributes to this increase in cost and 
decrease in cost-effectiveness. The express (secon
dary) and local (tertiary) service included in each 
maximum extent primary transit system plan is in 
accord with the adopted long-range regional trans
portation sYstem plan. The local and express routes 
and schedules have been modified, however, to 
coordinate properly the secondary and tertiary 
service proposed to be provided with the primary 
service proposed under the different primary 
transit alternatives. Any further refinements in the 
extent of the secondary or tertiary service should 
equally affect the cost of each primary transit 
alternative considered, and should, therefore, not 
affect a comparison of those alternatives. 

Table 234 

COST-EFFECTIVENESS COMPARISON 
OF THE BASE SYSTEM PLAN AND MAXIMUM 
EXTENT BUSWA Y SYSTEM PLAN UNDER THE 
STABLE OR DECLINING GROWTH SCENARIO· 

DECENTRALIZED LAND USE PLAN 

Cost Element 

Ridership 
I n Design Year. . . . . . . . . . . . 
To Design Year .......... . 

Capital Cost 
Total to Design Year ....... . 
To Design Year per Passenger .. . 
To Design Year After 

Accounting for Useful life 
Beyond Design Year . ...... . 

To Design Year per Passenger 
After Accounting for Useful 
life Beyond Design Year . .... 

Operating Cost 
Percent Met by Farebox 

Revenues in Design Vear ..... 
Operating Deficit in Design Year . 
Operating Deficit per 

Passenger in Design Year ..... 

Operating Deficit to Design Year . 

Operating Deficit to 
Design Year per Passenger . .... 

Total Cost 
To Design Year .......... . 

Federal Share . .......... . 
Nonfederal Share . ........ . 

To Design Year per Passenger . . . 

Federal Share . .......... . 
Nonfederal Share . ........ . 

To Design Year After 
Accounting for Useful Life 
Beyond Design Year . ...... . 

Federal Share . ......... . 
Nonfederal Share. . . . . . . . . 

To Design Year per Passenger 
After Accounting for Useful 
life Beyond Design Year . ... . 

Federal Share . ......... . 
Nonfederal Share . .. : .... . 

Source: SEWRPC. 

Maximum Extent 
Base Plan Busway Plan 

48,793,500 49,635,000 
1,127,300,000 1,134,029.200 

$161,597,700 $ 709,158,500 
0.14 0.62 

107,761,000 393,968,500 

0.10 0.35 

54 44 
$ 16,328,700 $ 27,025,400 

0.33 0.54 
375,942,200 461,515,800 

0.33 0.41 

$537,539,900 $1,170.684,300 
317,249,000 798,074,300 
220.290,900 372,600,000 

0.47 1.03 
0.27 0.70 
0.20 0.33 

483,703,200 855,484,300 
274,179,900 545,932,700 
209,523,300 305,551,600 

0.43 0.75 
0.24 0.48 
0.19 0.27 

The cost-effectiveness of the less productive ele
ments of the primary element of the maximum 
extent busway system plan can, in part, be iden
tified on a route-by-route basis through a deter
mination of what proportion of the operating costs 
of the routes may be expected to be recovered 
through fare box revenues. As shown in Table 235, 
about 67 percent of the total busway primary 
transit element operating costs may be expected 
to be recovered from farebox revenues, and not 
less than 52 percent of the operating costs for 
any route will be met through farebox revenues. 
Therefore, routes should require little modification 
except possibly over some limited segments. 
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Table 235 

OPERATING COST-EFFECTIVENESS OF BUSWAY ROUTES OF THE MAXIMUM EXTENT BUSWAY SYSTEM 
PLAN UNDER THE STABLE OR DECLINING GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Percent of 
Operating 

Passenger Vehicles Cost Met by ., 
Miles Farebox Miles Operating Farebox 

Route of Travel Revenue of Travel Cost Revenue 

1-Waukesha/ 
Milwaukee CaO/UWM 67,880 

2-Cedarburg /Grafton/ 
Milwaukee CaO/Oak Creek 56,680 

3-Menomonee Falls/ 
Milwaukee cao/ 
South Milwaukee 64,300 

4-Crosstown: 
Northridge/Southridge 44,210 

5-,Loop: 
Capital Orive/UWM/ 
Wisconsin Avenue/Mayfair 51,450 

Total 284,520 

Source: SEWRPC. 

Another basis for the identification of the less 
productive elements of the maximum extent 
busway system plan is the operating and capital 
costs per passenger and per passenger mile carried 
on segments of the system. Table 236 summarizes 
the estimated capital and operating costs, and pas
senger miles carried, for the major segments of 
the maximum extent busway system, and provides 
a ranking of the segments in terms of operating 
costs per passenger mile and capital cost per pas
senger mile. Map 62 in Chapter III of this report 
identifies the major segments of the primary transit 
element of the plan. Maps 101 and 102 show those 
segments which may be expected to have above 
average operating costs and capital costs per pas
senger mile, respectively, as well as the degree to 
which such average costs may be expected to be 
exceeded, along a route and between routes. In any 
consideration of this cost-effectiveness informa
tion, it is important to recognize that the outer 
ends of each route can carry no through traffic, 
except through connection with a different mode 
such as a feeder/distributor bus. 

The cost-effectiveness of segments of a system 
can also be compared in terms of passenger board
ings and deboardings. Table 236 also presents 
passenger boarding and deboarding volumes and 
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$ 6,990 4,455 $11,300 62 

5,840 4,395 11,140 52 

6,620 3,144 7,970 83 

4,550 1,931 4,900 93 

5,300 3,273 8,300 64 

$29,300 17,198 $43,610 67 

a rank ordering of the segments in terms of oper
ating and capital costs per boarding and deboard
ing passenger. Maps 103 and 104 show those 
segments which may be expected to have above 
average operating and capital costs, respectively, 
per boarding and deboarding passenger, as well as 
the degree to which average costs may be expected 
to be exceeded. 

Based on this cost-effectiveness information, the 
maximum extent busway system plan for this 
alternative future was truncated. The truncations 
were made with the objective of reducing system 
capital cost and operating deficits while bringing 
the total cost per passenger for a busway system 
plan for this future closer to that of the base plan, 
while retaining an integrated system. The proposed 
truncated busway system plan under the stable 
or declining growth scenario-decentralized land 
use plan alternative future is shown on Map 100. 
The changes made in the maximum extent plan 
to reduce the truncated plan are summarized in 
Table 237. 

The segments deleted were the less cost-effective 
segments-that is, segments which, if deleted, 
would result in relatively large reductions in system 
capital costs and operating deficits and relatively 



Average Weekday 

Segment Route Passenger Volume 

Number Number Range Average 

1 1 1,410- 1,540 1,470 
2 1 1,500- 1,600 1,550 
3 1 1,790- 2,040 1,900 
4 1 3,010- 3,230 3,100 
5 1 and 5 4,400- 6,660 6,130 
6 1 and 5 11,150-11,150 11,150 
7 1 and 5 13,850-16,020 14,300 
8 1 and 5 9,290-13,820 12,300 
9 1 and 5 1,820- 7,590 4,370 

10 2 6380- 660 540 
11 2 730- 1,070 940 
12 2 1,180- 1,290 1,230 
13 2 1,690- 2,010 1,840 
14 2 2,300- 5,150 3,910 
15 2 and 3 6,130- 7,550 7,280 
16 2 2,130- 3,850 2,920 
17 2 200- 1,500 590 
18 3 300- 1,220 800 
19 3 2,390- 3,170 2,810 
20 3 and 5 4,630- 5,090 4,840 
21 3 and 4 5,900- 7,130 6,460 
22 3 2,420- 3,460 2,840 
23 3 1,870- 2,270 2,010 
24 3 480- 1,250 1,030 
25 4 1,690- 2,030 1,850 
26 4 2,040- 3,560 1,950 
27 4 1,970- 4,090 3,630 
28 4 940- 1,380 950 
29 5 860- 1,110 1,010 
30 5 680- 680 680 
31 5 590- 920 780 
32 5 800- 1,420 1,340 

33 5 2,890- 3,230 3,040 
34 5 1,780- 2,680 2,330 

Source: SEWRPC. 

Table 236 

COST-EFFECTIVENESS ANALYSIS OF SEGMENTS OF THE PRIMARY 
ELEMENT OF THE MAXIMUM EXTENT BUSWAY SYSTEM PLAN UNDER THE 

STABLE OR DECLINING GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Average Weekday Operating 

Transit Ridership Cost-Effectiveness in Design Year 

Cost per 
Total Boarding Average Weekday Total Capital Cost per Boarding and 

and Deboarding Passenger Operating Cost Cost Over Passenger Oeboarding 
Passengers Miles in Design Year Design Period Mile Rank Passenger Rank 

2,480 2,640 $ 868 $ 5,956,600 $0.33 27 $0.35 13 
1,210 6,220 1,812 11,971,300 0.29 25 1.50 31 
1,230 7,610 1,874 11,155,500 0.25 21 1.52 32 
2,100 7,130 1,124 18,633,600 0.16 16 0.54 22 
3,760 14,720 1,828 27,829,968 0.12 9 0.49 18 
6,360 6,690 539 7,255,100 0.08 3 0.08 2 

30,550 35,750 2,447 27,865,984 0.07 2 0.08 2 
9,070 8,610 513 3,222,000 0.06 1 0.06 1 

12,170 21,390 3,855 50,568,176 0.18 19 0.32 11 

880 3,650 2,199 20,074,576 0.60 34 2.50 33 
1,080 3,950 1,432 14,498,100 0.36 28 1.33 30 

380 3,920 1,014 6,480,500 0.26 22 2.67 34 
1,410 5,900 1,132 11,891,600 0.19 20 0.80 27 
8,040 15,260 1,490 16,452,6(10 0.10 7 0.19 5 
5,250 18,200 1,529 11,333,800 0.08 3 0.29 8 
4,720 11,110 1,401 16,644,700 0.13 11 0.30 9 
1,720 3,150 1,702 21,295,776 0.54 33 0.99 29 
1,720 3,830 1,443 17,359,888 0.38 30 0.84 28 

3,830 6,470 729 8,938,200 0.11 8 0.19 5 

3,210 8,230 1,037 7,642,500 0.13 11 0.32 11 

12,350 25,180 2,107 18,150,688 0.08 3 0.17 4 

2,490 8,810 1,208 39,052,784 0.14 13 0.49 18 

2,210 5,020 790 25,431,680 0.16 16 0.36 14 

1,380 3,090 971 32,418,176 0.31 26 0.70 25 

2,550 7,200 1,043 24,296,080 0.14 13 0.41 15 

3,130 6,440 977 23,320,176 0.15 15 0.31 10 

4,890 10,540 905 11,296,100 0.09 6 0.19 5 

2,460 4,830 1,335 26,117,680 0.28 24 0.54 22 

1,500 1,910 687 6,712,400 0.36 28 0.46 17 

1,270 1,020 527 8,396,400 0.52 32 0.41 15 

830 1,400 619 5,410,700 0.44 31 0.75 26 

1,580 2,950 776 6,528,600 0.26 22 0.49 18 

960 4,560 542 6,594,200 0.12 9 0.56 24 

2,350 7,200 1,158 15,809,400 0.16 16 0.49 18 

Total Capital Cost-Effectiveness 
Over the Design Period 

Cost per 
Cost per Boarding and 

Passenger Deboarding 
Mile Rank Passenger Rank 

$ 2,256 19 $ 2,402 10 
1,925 15 9,894 25 
1,466 11 9,070 23 
2,613 21 8,873 22 
1,891 14 7,402 19 
1,084 8 1,141 3 

779 4 912 2 
374 1 355 1 

2,364 20 4,155 13 
5,500 31 22,812 33 
3,670 25 13,424 30 
1,653 13 17,054 32 
2,016 16 8,434 21 
1,078 7 2,046 5 

623 2 2,159 6 
1,498 12 3,526 11 
6,761 32 12,381 29 
4,533 28 10,093 26 
1,381 9 2,334 8 

929 5 2,381 9 
721 3 1,470 4 

4,433 27 15,684 31 
5,066 29 11,508 28 

10,491 34 23,491 34 
3,374 22 9,528 24 
3,621 24 7,451 20 
1,072 6 2,310 7 
5,407 30 10,617 27 
3,514 23 4,475 14 
8,232 33 6,611 16 
3,865 26 6,519 15 
2,213 18 4,132 12 
1,446 10 6,869 18 
2,196 17 6,727 17 



Map 101 

OPERATING COST PER PASSENGER-MILE COST-EFFECTIVENESS OF THE 
MAXIMUM EXTENT BUSWAY SYSTEM PLAN UNDER THE STABLE OR 
DECLINING GROWTH SCEN D LAND USE PLAN 
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One measure of cost-effectiveness used in the evaluation of individual system segments of the maximum extent busway system plan was the 
operating cost per passenger mile, This map shows those segments which may be expected to operate at, below, or above the average operating 
cost per passenger mile, as well as the degree to which such average costs may be expected to be exceeded. Compared with those segments 
located within the densely developed areas of Milwaukee County, the data indicate that for the outer segments of each route as well as por· 
tions of Route 5 in the City of Wauwatosa, the ridership base would be insufficient to support fixed guideway development. Thi s lower rider· 
ship is a consequence of the less intensive urban development, and the absence of through traffic except by connection with a different mode 
such as feeder bus or automobile. To some degree, these inefficiencies are also generated by the lengthy distances of some segments in the 
suburban areas. 

Source: SEWRPC. 
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Map 102 

CAPITAL COST PER PASSENGER·MILE COST·EFFECTIVENESS OF THE 
MAXIMUM EXTENT BUSWAY SYSTEM PLAN UNDER THE STABLE OR 
DECLINING GROWTH SCENARIO·DECENTRALIZED LAND USE PLAN 
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Another measure of cost-effectiveness u:;ed in the evaluation of individual system segments of the maximum extent buswav system plan was 
the capital cost per passenger mile. Th is map shows those segments which may be expected to operate at. below, or above the average capital 
cost per passenger mile, as well as the degree to which such average costs may be expected to be exceeded. Compared with those segments 
located within the densely developed areas of Milwaukee County, the data indicate that for the outer segments of each route as well as portions 
of Route 5 on the City of Milwaukee's east side and in the City of Wauwatosa, th e ridership base would be insufficient to support fixed guide
way development. Th is lower r idership is a consequence of the less intensive urban development, and the absence of through traffic except by 
a connection with a different mode such as feeder bus Or automobi le. To some degree, these inefficiencies are a lso generated by the large capital 
investments necessary for gu ideway structures a nd station facilities in some suburban areas and on Milwa u kee's east sid e. 

Source: SEWRPC. 415 
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Map 103 

OPERATING COST PER TOTAL BOARDING AND DEBOARDING PASSENGER 
COST·EFFECTIVENESS OF THE MAXIMUM EXTENT BUSWAY SYSTEM PLAN UNDER 

THE STABLE OR DECLINING GROWTH SCENARIO·DECENTRALIZED LAND USE PLAN 
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Yet another measure of cost-effectiveness used in the evaluation of individual system segments of the maximum extent busway system plan 
was the operating cost per boarding and deboarding passenger. This map shows those segments wh ich may be expected to operate at, below, 
or above the average operating cost per boarding and deboarding passenger, as well as the degree to which such average costS may be expected 
to be exceeded. As shown on this map, certain system segments within densely developed portions of Milwaukee County would be very cost · 
effective, compared with the remainder of the system, while all segments located within suburban areas outside Mitwaukee County are not 
cost·effective. This is a resul t o f the lower boarding and deboarding passenger volumes in these suburban areas combined with the lengthy 
distances tha t the vehicles must operate over. 

Source.' SEWRPC. 
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Map 104 

CAPITAL COST PER TOTAL BOARDING AND DEBOARDING PASSENGER 
COST-EFFECTIVENESS OF THE MAXIMUM EXTENT BUSWAY SYSTEM PLAN UNDER 

THE STABLE OR DECLINING GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 
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Source: SEWRPC. 

417 



Table 237 

RECOMMENDED CHANGES IN THE MAXIMUM EXTENT BUSWAY SYSTEM PLAN UNDER 
THE STABLE OR DECLINING GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Route Recommended Change Reasons 

1-Waukesha/Milwaukee CBD/UWM Eliminate Segment 1 The deletion of Segments 2 and 3 would 
not logically permit retention of 
Segment 1 

1-Waukesha/Milwaukee CBD/UWM Eliminate Segments 2 and 3 Not operating or capital cost-effective, 
principally because of few boardings 
and deboardings in areas that would be 
sparsely developed 

1-Waukesha/Milwaukee CBD/UWM Eliminate Segment 4 Less cost-effective than Segments 29 and 
30, which are retained. Also, some of 
its users should use Segments 29 and 
30, which would increase the cost-
effectiveness of those segments 

2-Cedarburg/Milwau kee CBD/Oak Creek Eliminate Segments Not capital or operating cost-effective, 
10, 11, 12, and 13 and would not significantly contribute 

to the route's ridership 

2-Cedarburg/Milwaukee CBD/Oak Creek EI iminate Segment 17 Not capital or operating cost-effective. 
Also, boardings and deboardings on 
this segment would not significantly 
contribute to total route ridership 

3-Menomonee Falls/Milwaukee/ EI iminate Segment 18 Not capital or operating cost-effective 
South Milwaukee relative to other segments. Boardings 

and deboardings are small relative to 
total route ridership 

3-Menomonee Falls/Milwaukee CBD/ Eliminate Segments 22, 24, Deleted segments are less capital and 
South Milwaukee and Cedarburg/ and part of 16. Add operating cost-effective than added 
Milwaukee CBD/Oak Creek segment from middle of segment. Total boardings and deboard-

Segment 16 to Segment 23 ings along Segment 23 would not 
significantly contribute to total 
route ridership 

5-Loop: Eliminate Segments 31, Not capital or operating cost-effective. 
UWM/Mayfair/Milwaukee CBD 32, and 34 Also, total boardings and deboardings 

are small relative to other segments 

5-Loop: Eliminate Segment 9 High capital cost. Service to UWM would 
UWM/Mayfair/Milwaukee CBD be provided by shuttle service 

Source: SEWRPC. 

small reductions in system ridership. These seg
ments consisted of those extending to the com
munities of Cedarburg and Grafton from W. Capitol 
Drive in the City of Milwaukee; those extending to 
the Village of Menomonee Falls from W. Silver 
Spring Drive and W. 92nd Street in the City of 
Milwaukee; those extending to the Cities of West 
Allis and Waukesha from N. 84th Street and 
W. Fairview Avenue in the City of Milwaukee; 
those extending to the City of Oak Creek from 
General Mitchell Field; those looping from the 
intersection of W. Appleton Avenue and W. Capitol 
Drive to the Mayfair Mall Shopping Center; and 
that segment extending from the City of Cudahy 
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to the City of South Milwaukee. Because of its 
high capital cost, the segment from S. 5th and 
W. Becher Streets to the City of St. Francis along 
E. and S. Bay Street and the Chicago & North 
Western's Kenosha Subdivision railway main line 
on the route connecting to the City of Cudahy was 
replaced by a segment from S. 5th and W. Becher 
Streets along Chase Avenue to the former Mil
waukee Electric Lines Lakeside Belt Line, and 
then along that open right-of-way owned by the 
Wisconsin Electric Power Company and used for 
trunkline power transmission to the original 
routing from S. 5th and W. Becher Streets through 
the City of St. Francis to the Oity of Cudahy. 



The segment from the Milwaukee central busi
ness district through the University of Wisconsin
Milwaukee to Capitol Drive and along Capitol 
Drive to W. Atkinson Avenue in the City of 
Milwaukee was deleted because of its high capital 
cost relative to its ridership. Through the elimina
tion of these segments, the capital cost of the 
primary element of the busway system would 
decrease from about $567 million to about $290 
million, and the total cost of the truncated plan 
would be about $430 million. 

Those segments given the highest priority for elimi
nation were Segments 10, 11, 12, and 13 serving 
northern Milwaukee County and Ozaukee County, 
and Segments 1, 2, 3, and 18 serving Waukesha 
County. Segments 31 and 32, providing service 
along Capitol Drive between Appleton Avenue and 
Mayfair Road, and Segment 4, providing service to 
West Allis, were identified as the second set of seg
ments to be deleted. The third set of segments 
identified to be deleted were those serving General 
Mitchell Field, the City of Oak Creek, and the City 
of South Milwaukee, including portions of both 
Segments 16 and 22 and all of Segments 17 and 
24. Segments 9 and 34, serving the University 
of Wisconsin-Milwaukee campus and the lower 
east side, were the final two segments identified 
for deletion. 

EVALUATION AND COMPARISON 
OF TRUNCATED AND COMPOSITE 
PRIMARY TRANSIT SYSTEM PLANS 

The fifth and last step in the design, test, and 
eval~ation of alternative primary transit system 
plans under the stable or declining growth scenario
decentralized land use plan alternative future was 
the test and evaluation of the truncated system 
plans for the bus-on-freeway, light rail transit, and 
busway technologies. 12 Based upon this test and 

12 A composite commuter rail plan was not devel
oped under this future because, based on the 
analyses of the maximum extent commuter rail 
plan presented in the previous section of this chap
ter, it was recommended that no commuter rail 
route be retained for further consideration under 
this future, since no route would be expected to 
meet at least 50 percent of its operating costs on 
an all-day and minimum frequency-of-service basis. 

evaluation, a "best" composite plan for the provi
sion of primary transit service in the Milwaukee 
area under this alternative future was identified. 

The truncated system plans for the bus-on-freeway, 
light rail transit, and busway alternative primary 
transit technologies are summarized with respect 
to their coverage, stations, routes, and operation 
on Maps 105 and 106, and in Tables 238 through 
240. It should be noted that these alternative trun
cated plans, as presented in the previous section of 
this chapter, were further refined for comparative 
test and evaluation so that the geographic extent 
of primary transit service provided under each 
alternative was comparable. Specifically, primary 
transit bus-on-freeway routes from the truncated 
bus-on-freeway plan were added to the truncated 
light rail transit and busway plans in travel cor
ridors where those modal plans did not provide 
service, but where the bus-on-freeway plan did 
provide service. Without these further refinements 
to provide a comparable extent of service between 
the alternative plans, a comparative evaluation of 
the alternative plans would have been impossible. 
Also, each individual plan-light rail transit and 
busway-would not include primary transit ser
vices in some corridors which could reasonably be 
expected to have such service by the design year, 
and the costs for which should be accounted for 
in systems planning. Bus-on-freeway service was 
added to the other truncated plans to make them 
composite plans because the bus-on-freeway plan 
provided greater geographic coverage than any of 
the other plans, it was the lowest capital cost pri
mary transit alternative, and it represented a con
tinuation and evolutionary extension of existing 
primary transit service. 

Alternative Primary Transit Plan 
Evaluation and Comparison
Satisfaction of Objectives and Standards 
The alternative truncated and composite primary 
transit system plans were evaluated and compared 
by establishing the degree to which the plans could 
be expected to meet the adopted primary transit 
system development objectives. 13 This was deter
mined by scaling each alternative plan against the 
standards formulated to relate the objectives to 
specific primary transit system development pro
posals. So that the evaluative information would be 

13 See Chapter II of SEWRPC Planning Report 
'No. 33, A Primary Transit System Plan for the 
Milwaukee Area. 
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Table 238 

FACILITY AND OPERATION CHARACTERISTICS OF THE BASE SYSTEM PLAN AND 
TRUNCATED AND COMPOSITE PRIMARY TRANSIT SYSTEM PLANS ON AN AVERAGE WEEKDAY 

UNDER THE STABLE OR DECLINING GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Truncated Composite 
Bus-on- light Rail Composite 

Base Freeway Transit Busway 
Characteristic Plan Plan Plan Plan 

Primary Element 
Exclusive Guideway Miles 

Subway. · . · .. -- -- -- --
Elevated · . · . -- -- 5.3 5.3 
At-Grade. ... -- -- 41.0 41.0 

Total -- -- 46.3 46.3 

Shared Guideway Miles 
Freeway Miles. · .. 51.5 70.6 55.0 53.1 
Surface Arterial Streets. 49.5 42.1 24.6 20.5 

Total 101.0 112.7 79.6 73.6 

Stations. · . · . 20 18 98 98 

Route Miles. .. 449 322 331 328 
Vehicle Milesa · . · . · . 6,620 9,900 10,730 11,550 
Vehicle Hours .... · .. 280 350 440 510 
Vehicles Required 

Motor Buses. · . · . 55 47 18 75 
light Rail Vehicles. -- -- 44 --

Trains Required · . · . -- -- 44 --

Express and Local Elements 
Route Miles. · .. 1,302 1,811 1,620 1,620 
Vehicle Miles. · . · . 52,680 66,920 59,890 59,910 
Vehicle Hours · .. · . 3,610 4,340 3,950 3,950 
Motor Buses Required. · . · . 521 567 501 503 

Total System 
Route Miles. .. . . . · . · . 1,751 2,133 1,951 1,948 
Vehicle Miles. · . · .. 59,300 76,820 70,620 71,460 
Vehicle Hours · .. 3,890 4,690 4,390 4,460 
Vehicles Required 

Motor Buses. · . 576 614 519 578 
light Rail Vehicles. -- -- 44 --

Trains Required · . -- -- 44 --

a Vehicle miles of travel per average weekday on the bus-an-freeway component of the composite plans are estimated at 5,190 vehicle miles for 
the composite light rail transit plan, and 5,550 vehicle miles for the composite busway plan. 

Source: SEWRPC. 

manageable, only those standards which were con
sidered essential to a comparative evaluation of 
alternative plans and the subsequent selection of 
a "best" composite plan, were used, as shown in 
Table 167 in Chapter III of this report. 

Table 241 provides a summary of the degree to 
which each alternative truncated system plan 
satisfies each of the key standards used and, there-
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fore, the adopted objectives. Also included in the 
table is the measured attainment of the key stan
dards by the base plan. 

It should be noted that, while the primary transit 
facilities and services under each truncated plan 
were tested and evaluated in detail, and refined and 
improved to the maximum extent practicable, the 
local and express elements of each truncated plan 



Table 239 

TIME-OF-DAY OPERATION OF THE TRUNCATED AND COMPOSITE PRIMARY TRANSIT SYSTEM 
PLANS UNDER THE STABLE OR DECLINING GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Morning Midday Afternoon Evening 
Alternative Peak Off-Peak Peak Off-Peak Total 

Truncated Bus-on-Freeway Plan 
Primary Element 

Route Miles ................... 322 322 322 322 322 
Vehicle Miles ........•......... 2,700 2,230 3,480 1,490 9,900 
Vehicle Hours .................. 100 80 120 50 350 
Articulated Motor Buses Required. ..... 37 15 47 15 47 

Express and Local Elements 
Route Miles .................. 1,811 1,737 1,811 1,628 1,811 
Vehicle Miles · ................ 16,580 16,840 18,240 15,260 66,920 
Veh icle Hours ................. 1,100 1,080 1,220 940 4,340 
Conventional Motor Buses Required .... 530 196 567 163 567 

Total System 
Route Miles ....... . . . . . . . . . . . 2,133 2,059 2,133 1,950 2,133 
Veh icle Miles ................. 19,280 19,070 21,720 16,750 76,820 
Vehicle Hours ................. 1,200 1,160 1,340 990 4,690 
Vehicles Required ............... 567 211 614 178 614 

Articulated Motor Buses · ....... 37 15 47 15 47 
Conventional Motor Buses · ....... 530 196 567 163 567 

Composite Light Rail Transit Plan 
Primary Element 

Route Miles .................. 331 331 331 331 331 
Vehicle Miles · . . . . . . . . . . . . . . . . 3,450 2,160 3,680 1,440 10,730 
Vehicle Hours ................. 150 80 160 50 440 
Vehicles Required ............... 57 16 62 16 62 

Articulated Light Rail Vehicles ...... 39 6 44 6 44 
Articulated Motor Buses ......... 18 10 18 10 18 

Trains Required ................ 39 6 44 6 44 

Express and Local Elements 
Route Miles .................. 1,620 1,546 1,620 1,518 1,620 
Vehicle Miles · ................ 14,150 16,070 15,270 14,400 59,890 
Vehicle Hours ................. 960 1,060 1,040 890 3,950 
Conventional Motor Buses Requ ired .... 469 183 501 148 501 

Total System 
Route Miles ..... ............. 1,951 1,877 1,951 1,849 1,951 
Vehicle Miles ................. 17,600 18,230 18,950 15,840 70,620 
Veh icle Hours ................. 1,110 1,140 1,200 940 4,390 
Vehicles Required ............... 526 199 563 164 563 

Articulated Light Rail Vehicles ...... 39 6 44 6 44 
Articulated Motor Buses · ....... 18 10 18 10 18 
Conventional Motor Buses ........ 469 183 501 148 501 

Trains Requ ired ................ 39 6 44 6 44 

Composite Busway Plan 
Primary Element 

Route Miles ........ . . . . . . . . . . 328 328 328 328 328 
Vehicle Miles ................ 3,840 2,140 4,140 1,430 11,550 
Vehicle Hours ................. 180 80 200 50 510 
Articulated Motor Buses Required ..... 67 16 75 16 75 

Express and Local Elements 
Route Miles ........... ....... 1,620 1,546 1,620 1,518 1,620 
Vehicle Miles · ................ 14,020 16,040 15,450 14,400 59,910 
Vehicle Hours ................. 950 1,050 1,060 890 3,950 
Conventional Motor Buses Required .... 466 184 503 148 503 

Total System 
Route Miles .................. 1,948 1,874 1,948 1,846 1,948 
Vehicle Miles · ................ 17,860 18,180 19,590 15,830 71,460 
Vehicle Hours ................. 1,130 1,130 1,260 940 4,460 
Vehicles Required ............... 533 200 578 164 578 

Articulated Motor Buses ......... 67 16 75 16 75 
Conventional Motor Buses ........ 466 184 503 148 503 

Source: SEWRPC. 
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Table 240 

SUMMARY OF SERVICE AND FACILITY CHARACTERISTICS OF TRUNCATED 
AND COMPOSITE PRIMARY TRANSIT SYSTEM PLANS UNDER THE STABLE 

OR DECLINING GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Alternative 

Truncated 
Bus-on-Freeway 
Plan 

Composite 

Light Rail 
Transit Plan 

Composite 

Busway Plan 

Summary of Truncated and Composite Plans 

Extent of Service-Expansion of primary service proposed under the maximum extent plan was 
significantly reduced. Under the truncated plan, only 7 of the 31 routes totaling 322 route 

miles, or less than 30 percent of the 1,218 route miles in the maximum extent plan, were 
retained. 

Frequency of Service-Headways would remain about the same, ranging from 12 to 30 minutes 
in the peak periods and 40 to 60 minutes in the off·peak periods. 

Operation-Under the truncated plan, bus miles per average weekday of primary service would 

be reduced by over 70 percent, from 34,980 miles under the maximum extent plan to 9,900 
miles. Bus miles per average weekday of local and express service would decrease by about 

10 percent, from about 75,120 miles to about 66,920 miles. 
Transit Stations-A total of 18 transit stations or stops would be provided outside the Milwaukee 

central busine~ss district, 15 of which would have park·ride lots. Under the truncated plan, 
there would be 10 stations in Milwaukee County, 7 of which would have park-ride lots. 

Extent of Service-Expansion of light rail transit primary service proposed under the maximum 
extent light rail transit plan was somewhat reduced, limiting light rail service to Milwaukee 
County. Under the composite plan, three of the five routes totaling 97 route miles, or 

40 percent of the 253 route miles in the maximum extent plan, were retained. Two of the 
routes would extend from the Milwaukee central business district, providing service between 
Timmerman Field to the northwest and the communities of St. Francis and Cudahy to the 
south, and the other terminating at the Mayfair Mall Shopping Center to the west. The third 
route would be a north·south crosstown route connecting Northridge and South ridge Shopping 
Centers and passing through the communities of Greendale, Greenfield, Milwaukee, and 
West Milwaukee. 

To make this plan comparable to the bus·on·freeway plan, a total of five bus-on-freeway routes, 
representing an additional 234 route miles of primary service, would be added to serve the 
communities of Bayside and River Hills in Milwaukee County to the north; the communities 
of Menomonee Falls in Waukesha County and Germantown in Washington County to the 
northwest; the City of Waukesha to the west; and the communities of Kenosha and Racine 
to the south. 

Frequency of Service-Headways on the light rail transit system would range from 6 to 

12 minutes in the peak period and 60 minutes in the off-peak periods; bus-on-freeway service 
would be provided with headways ranging from 22 to 30 minutes in the peak period and 40 to 
60 minutes in the off-peak periods. 

Operations-One-car trains would be provided on all three routes in both the peak and off
peak periods. 

Total vehicle miles per average weekday of primary service would decrease by about 15 percent, 

from 12,800 miles under the maximum extent plan to 10,730 miles, of which 5,540 miles 
would be provided by I ight rail transit service and 5,190 miles by bus·on·freeway service. 
Bus miles of express and local service would increase somewhat, from 59,390 under the 

maximum extent plan to 59,890 miles under the composite plan. 
Transit Stations-A total of 98 transit stations or stops would be provided, of which 89 stations 

would be provided on the I ight rail transit system, and 9 stations on the bus-on-freeway 
system. Of the 98 stations, 15 would have park-ride lots for light rail transit and 9 would 

have park-ride lots for bus-on·freeway. A total of 90 stations would be located within 
Milwaukee County, of which 16 would have park-ride lots. 

Extent of Service-Busway service would be provided over the same three routes as under the 

composite light rail transit plan. Also, the bus·on-freeway routes are the same as provided 
under the composite light rail transit plana 

Frequency of Service-Headways On the busway system would range from 4 to 10 minutes in 
the peak period, and would be 60 minutes in the off·peak periods; bus·on-freeway service 
would be provided with headways ranging from 20 to 30 minutes in the peak period and 
40 to 60 minutes in the off-peak periods. 

Operations-Total vehicle miles per average weekday of primary service would decrease by 
about 33 percent-from 17,200 miles under the maximum extent plan to 11,550 miles, of 
which 6,000 miles would be provided by busway service and 5,550 miles by bus-on-freeway 
service. Bus miles of express and local service per average weekday would decrease somewhat, 
from 60,140 miles to 59,910 miles. 

Transit Stations-The number and location of busway system stations and stops would be the 
same as under the composite light rail transit plan. 

a The design of the composite busway plan provided for certain bus-an-freeway routes to operate over the busway for a portion of their trips, 
if such routing would not provide a travel time disadvantage. Of the five bus-on·freeway routes added to the plan, only the route operating 
over the North-South Freeway (lH 43) serving the communities of Bavside and River Hills would meet this criterion. This route would enter 
the busway at Locust Street and remain on the busway through downtown Milwaukee. 

Source: SEWRPC. 



Table 241 

SUMMARY OF EVALUATION OF THE BASE SYSTEM PLAN AND TRUNCATED 
AND COMPOSITE PRIMARY TRANSIT SYSTEM PLANS UNDER THE STABLE 

OR DECLINING GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Evaluative 
Measure 

Objective No.1-Serve Land Use 
Accessibility 

Average Overall Travel Time of Transit Trips to 
the Milwaukee Central Business District (minutes) 

Objective No.2-Minimize Cost and Energy Use 
Cost 

Total Public Cost to Design Year 
(capital cost and operating and maintenance deficit) 

Average Annual Total Public Cost 
Capital Costa and Investment 

Capital Cost to Design Year. 
Average Annual Capital Cost .. 
Capital Investment to Design Year. 
Average Annual Capital Investment. 

Operating and Maintenance Cost Deficit (net cost) 
Deficit in Design Year ... . 
Deficit to Design Year ... . 
Average Annual Deficit ... . 

Cost-Effectiveness 
Total Cost to Design Year per Passenger 

Capital Cost to Design Year per Passenger .... 
Operating Deficit to Design Year per Passenger 

Percent of Operating and Maintenance Cost 
Met by Farebox Revenue in the Design Year 

Total Transit System 
Primary Element . 

Energy 
Total Transit System Energy Use to 

Design Year (million BTU's) .... 
Total Transit Construction Energy Use 

to Design Year (million BTU's) ..... 
Total Transit Operating and Maintenance 

Energy Use to Design Year (million BTU's). 
Total Transit Energy Use per Passenger Mile 

to Design Year (BTU's) ............. . 

Total Transit Passenger Miles per Gallon 
of Diesel Fuel to Design Year (BTU's) 

Dependence on Petroleum-Based Fuel. 

Petroleum-Based Fuel Use by Transit 
to Design Year (gallons of diesel fuel). 

Automobile Propulsion Energy Use in 
Design Year (gallons of gasoline) .. 

Base 
Plan 

34 

$483,703,200 
23,033,500 

107,761,000 
5,131,500 

161,597,700 
7,695,100 

16,328,700 
375,942,200 

17,902,000 

0.43 
0.10 
0.33 

53 
49 

15,037,280 

1,044,480 

13,992,800 

3,530 

38.5 

All trips 
dependent 

100,744,850 

338,400,000 

Alternative 

Truncated 
Bus-on

Freeway Plan 

34 

$593,539,800 
28,263,800 

143,648,000 
6,840,400 

203,037,300 
9,668,400 

25,572,400 
449,891,800 

21,423,400 

0.52 
0.12 
0.39 

46 
42 

16,809,400 

1,193,400 

15,616,000 

3,650 

37.3 

All trips 
dependent 

112,045,440 

332,800,000 

Composite 
Light Rail 

Transit Plan 

35 

$771,032,400 
36,715,850 

336,039,000 
16,001,900 

606,946,100 
28,902,200 

23,710,100 
434,993,400 

20,713,450 

0.68 
0.30 
0.38 

48 
72 

18,676,480 

3,038,580 

15,637,900 

4,150 

32.8 

21 percent of 
transit trips 
not dependent 

103,587,210 

332,800,000 

Composite 
Busway 

Plan 

36 

$709,009,800 
33,762,400 

268,270,000 
12,774,800 

452,763,300 
21,560,100 

23,828,400 
440,739,800 

20,987,600 

0.62 
0.24 
0.39 

47 
64 

18,075,450 

2,906,250 

15,169,200 

4,020 

33.8 

All trips 
dependent 

108,893,900 

333,600,000 
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Table 241 (continued) 

Alternative 

Truncated Composite Composite 
Evaluative Base Bus-on- Light Rail Busway 

Measure Plan Freeway Plan Transit Plan Plan 

Objective Nos. 3 and 5-Provide Appropriate 
Service and Quick Travel 

Average Weekday Transit Trips 
Total Transit System. 169,400 180,200 178,100 177,200 
Primary Element 9,500 15,300 43,500 37,600 
Proportion of Transit Trips Using Primary Element 0.06 0.08 0.24 0.21 

Service Coverage 
Population Served Within a One-Half Mile 

Walking Distance of Primary Transit Service. 181,500 163,700 294,800 294,800 
Population Served Within a Three-Mile 

Driving Distance of Primary Transit Service 698,800 741,700 917,300 917,300 
Jobs Served Within a One-Half-Mile Walking 

Distance of Primary Transit Service. 194,600 186,900 315,500 315,500 

Average Speed of Transit Vehicle (mph) 
Primary Element 24 28 24 23 

Total System. 15 16 16 16 

Average Speed of Passenger Travel on Vehicle (mph) 
Primary Element. 25 32 25 23 
Total System. 15 18 17 17 

Objective No.4-Minimize Environmental Impacts 
Community Disruption 

Homes, Businesses, or Industries Taken None None None None 
Land Requ ired (acres) .. 10 14 103 100 

Air Pollutant Emissions-Total Transportation System 
(Highway and Transit) in Design Year (tons per year! 

Carbon Monoxide. 165,764 163,309 163,283 163,395 
Hydrocarbons. 16,702 16,392 16,392 16,405 
Nitrogen Oxides. 30,073 29,183 29,206 29,201 
Sulfur Oxides 2,426 2,410 2,540 2,400 
Particulates 3,959 3,909 3,917 3,910 

Objective No.6-Maxim ize Safety 
Proportion of Total Person Trips Made on Transit. .. 0.047 0.050 0.049 0.049 

a The capital cost of a composite plan is equal to the plan's required capital investment, or total capital outlays necessary over the plan design period, less the value 
of that investment beyond the plan design period. 

Source: SEWRPC. 

were not. The local and express transit elements of 
each truncated plan provide the extent of such ser
vice recommended under the adopted long-range 
regional transportation system plan, with modifica
tions made only as necessary to coordinate such 
service with the primary transit service under each 
alternative plan. The adopted long-range transpor
tation system plan proposed expansion of local 
transit service into all areas of contiguous future 
urban development, including all of northern and 
most of southern Milwaukee County, southern 
Ozaukee County, southeastern Washington County, 
and eastern Waukesha County. Not all of this 
expanded service may be cost-effective under this 
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alternative future, and such service may thus 
reduce the cost-effectiveness of the alternative 
truncated and composite primary transit system 
plans. Upon selection of a "best" composite plan, 
the cost-effectiveness of this expanded local and 
express transit service will be considered, and its 
extent may be truncated, enabling a better com
parison of the final primary transit plan to the 
base plan. 

Objective I-Serve Land Use: The first objective 
under this study identifies the need for an acces
sible primary transit system which, through its 
location, capacity, and design, will effectively serve 



existing, and promote sound future, land use devel
opment. This objective is measured by two stan
dards. One standard measures the degree to which 
transit accessibility to the Milwaukee central 
business district is maximized. The other stan
dard measures the degree to which transit acces
sibility in the Milwaukee area would support the 
regional land use plan by providing a higher relative 
accessibility to areas in which high-density develop
ment is planned than to areas planned for low
density development or planned to be protected 
from development. 

The standard calling for maximizing transit acces
sibility to the Milwaukee central business district 
was measured by determining the overall travel 
time, including all access, wait, and transfer time, 
for transit trips to the Milwaukee central business 
district from all parts of the Milwaukee area, and 
the travel time for transit trips as an average for the 
entire Milwaukee area. The average overall travel 
times of transit trips to the central business district 
would be about the same for the three truncated 
or composite plans under this alternative future, 
ranging from 34 minutes for the bus-on-freeway 
plan to 36 minutes for the busway plan. The travel 
contour lines shown on Map 76 in Chapter III for 
the base plan and on Maps 107 through 109 for the 
bus-on-freeway, light rail transit, and busway plans 
indicate the overall transit travel times from each 
part of the Milwaukee area. Under the base system 
plan, the various travel time contours form a pat
tern of concentric rings centered on the Milwaukee 
central business district, with areas up to 2 miles 
away being within 20 minutes travel time. Areas 
up to 7 miles away in a westerly direction, 9 miles 
away in a northerly direction, and 8 miles away in 
a southerly direction are within 40 minutes travel 
time. Areas up to 11 miles away in a westerly direc
tion, 13 miles away in a northerly direction, and 
10 miles away in a southerly direction are within 
60 minutes travel time of downtown Milwaukee. 
These maps indicate that transit accessibility to the 
central business district would be greater under all 
the truncated and composite plans than under the 
base plan. 

The attainment of the other standard under this 
objective, which calls for adjusting transit acces
sibility to land use plans, was measured by com
paring these contours of central business district 
transit accessibility to the regional land use plan. 14 

The Milwaukee central business district is the most 
important trip generator in the Milwaukee area, 
and would, under this alternative future, remain so, 
accounting for over 6 percent of the approximately 

3.6 million trips occurring within the Milwaukee 
area on an average weekday. It would also be the 
most important transit trip generator, accounting 
for about 25 percent of the average weekday 
transit trips under each alternative truncated or 
composite system plan. As shown on Map 76 in 
Chapter III and on Maps 107 through 109, all the 
plans would generally support the adopted regional 
land use plan. 

Objective 2-Cost and Energy: The second objec
tive concerns achievement of a primary transit 
system which is economical and efficient, satisfying 
all other objectives at the lowest possible cost. This 
objective is supported by key standards relating to 
the minimization of costs and energy consumption, 
and maximization of cost-effectiveness. As shown 
in Table 241, of the three alternative truncated and 
composite primary transit system plans, the plan 
with the lowest total cost to the design year under 
this future, including all capital and net operating 
and maintenance costs, is the truncated bus-on
freeway plan, which has an estimated total cost of 
$594 million. The busway plan follows with a total 
cost of $709 million, and the most costly plan 
would be the light rail transit plan, with an esti
mated total cost of $771 million. 

The principal reason for the difference in the costs 
between the plans is capital cost-that is, the capital 
investment over the plan design period less the 
value of the remaining life of the facilities and 
vehicles at the end of the 20-year plan design 
period. The capital cost of the light rail plan is 
more than twice that of the bus-on-freeway plan, 
and the capital cost of the busway plan is nearly 
90 percent more than that of the bus-on-freeway 
plan. In terms of the total capital investment which 
would be required over the plan design period, the 

14 The regional land use plan recommends a highly 
centralized land use development pattern. Popula
tion and jobs are proposed to be reconcentrated in 
central Milwaukee County, and new urban develop
ment is proposed to occur principally at urban 
densities along and contiguous to the periphery of 
existing urban centers. See 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. 
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Map 107 

TOTAL TRANSIT TRAVEL TIME 
TO THE MILWAUKEE CENTRAL 

BUSINESS DISTRICT UNDER THE 
TRUNCATED BUS-ON-FREEWAY 

SYSTEM PLAN OF THE STABLE OR 
DECLINING GROWTH SCENARIO

DECENTRALIZED LAND USE PLAN 
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Map 108 

TOTAL TRANSIT TRAVEL TIME 
TO THE MILWAUKEE CENTRAL 

BUSINESS DISTRICT UNDER THE 
COMPOSITE LIGHT RAI L TRANSIT 
SYSTEM PLAN OF THE STABLE OR 
DECLINING GROWTH SCENARIO· 

DECENTRALIZED LAND USE PLAN 
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Map 109 

TOTAL TRANSIT TRAVEL TIME 
TO THE MILWAUKEE CENTRAL 

BUSINESS DISTRICT UNDER 
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LAND USE PLAN 
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Table 242 

TOTAL CAPITAL INVESTMENT TO DESIGN YEAR REQUIRED UNDER THE BASE 
SYSTEM PLAN AND TRUNCATED AND COMPOSITE PRIMARY TRANSIT SYSTEM PLANS 

OF THE STABLE OR DECLINING GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Alternative 

Truncated Composite 
Bus-on- light Rail Composite 

Cap ital Cost Base Freeway Transit Busway 
Elementa 

Plan Plan Plan Plan 

Guideway Developmentb ..... $ -- $ 14,326,000 $380,284,200 $242,904,200 
Station DevelopmentC 

..• ..... 2,387,700 4,891,300 19,690,500 22,144,100 
Vehicle Storage and Maintenance 

Facility Development .......... 15,850,000 16,900,000 27,231 AOO 16,575,000 
Vehicle Acquisition and Replacementd 143,360,000 166,920,000 179,740,000 171,140,000 

Total $161,597,700 $203,037,300 $606,946,100 $452,763,300 

a It is assumed under this capital cost analysis that the base plan and the alternative truncated and composite primary transit plans will be incre
mentally implemented from 1985 to 2000. The capital costs shown in this table are those required to develop and maintain the system over 
the 20-year plan design period from 1980 through 2000. Portions of nearly all the elements of the plan have useful lives extending beyond the 
design period and are therefore capable of use beyond the design period. 

b Includes the cost of acquiring about 70 acres of right-of-way for guideway construction for the light rail transit and busway system plans. This 
land is assumed to have a useful life of 100 years. The useful life of the guideway is estimated at 30 years. Also includes the implementation 
cost of the proposed freeway operational control system in the Milwaukee area, which has a useful life of 30 years. 

c Includes the cost of acquiring land for stations and storage and maintenance facilities as necessary-10 acres under the base plan, 33 acres 
under the light rail transit plan, 30 acres under the busway system plan, and 14 acres under the bus-on-freeway plan. This land is assumed to 
have a life of 100 years. The useful life of station facilities is estimated at 30 years. 

d This capital cost category includes the cost of acquisition and replacement, as necessary, over the 20-year design period of all buses and 
light rail vehicles used in all elements of the system. All alternative plans under this future are assumed to utilize the entire existing fleet of 
640 motor buses, which-in 1980-are assumed to have an average age of 10 years each. Buses are assumed to have an average useful life of 
12 years. Light rail vehicles have an estimated useful life of 30 years. 

Source: SEWRPC. 

bus-on-freeway alternative requires less than one
half the investment of the light rail transit and 
busway plans. The bus-an-freeway plan would 
require an outlay of about $203 million, while the 
busway plan would require $452 million and the 
light rail transit plan would require about $607 
million, as shown in Table 242. The light rail 
transit and busway system plans, however, would 
be expected to provide an annual net operating 
and maintenance cost advantage over the bus-on
freeway plan. In the design year, the light rail 
transit plan would require about $1.9 million, or 
7.5 percent, less subsidy than the bus-an-freeway 
plan. The busway plan would require about $1.8 
million, or 7 percent, less subsidy than the bus-on
freeway plan. 

In terms of the cost-effectiveness of the alternative 
truncated and composite primary transit plans, the 
total cost per passenger to the design year of the 
busway plan is about 9 percent lower than under 
the light rail transit plan, $0.62 per passenger com
pared with $0.68 per passenger. The total cost per 
passenger of the bus-an-freeway plan, estimated at 
$0.52, is somewhat lower than those of the light 
rail transit and busway plans. The reason for this 
difference in total cost per passenger between the 
truncated plans is again the high capital costs of 
the light rail transit and busway plans. The capital 
cost per passenger of the light rail transit plan is 
more than double that of the bus-an-freeway plan, 
and the capital cost per passenger of the busway 
plan is twice that of the bus-an-freeway plan. There 
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is very little difference in the net operating costs 
per passenger to, or in, the design year between the 
three truncated plans, as shown in Tables 241 and 
243. The light rail transit plan has the lowest net 
operating cost per passenger over the design period, 
$0.38, and the bus-on-freeway and busway plans 
have the highest, $0.39 each. 

Estimates of the total amount of energy that 
would be used in the implementation of the trun
cated primary transit plans under this alternative 
future are set forth in Tables 241 and 244. Over 
the 20-year design period, the bus-on-freeway plan 
would consume the least amount of energy, about 
16,809 billion British Thermal Units (BTU's). The 
total energy consumption under the busway and 
light rail transit plans would be expected to be 
about 10 percent greater, 18,676 billion BTU's and 
18,075 billion BTU's, respectively. The energy con
sumed per passenger mile traveled would also be 
the lowest under the bus-on-freeway plan, 3,650 
BTU's, compared with 4,020 BTU's under the 
composite busway plan and 4,150 BTU's under the 
composite light rail transit plan. 

The energy used for construction under each plan 
would be minimal compared to the energy required 
for operation. Of the three plans, the bus-on
freeway plan would require the least energy for 
construction-7 percent of the total energy con
sumption under the plan. Both the light rail transit 
and busway plans would use 16 percent of the 
total plan energy for construction. The light rail 
transit plan would require the most energy for 
operation, 15,637 billion BTU's to the design year 
2000, while the busway plan would require the 
least, 15,169 billion BTU's. However, the light rail 
transit plan would require the least petroleum 
energy for vehicle propulsion, 4.5 percent less than 
the busway plan and 7 percent less than the bus
on-freeway plan, since most of the transit trips 
made on the primary element of this plan would 
be made on electrically propelled vehicles, as 
opposed to diesel motor buses. Under the light rail 
transit plan, more than 21 percent of the transit 
trips occur on the primary element. 15 

The energy which may be expected to be used in 
highway travel by automobiles in the plan design 
year is also expected to be about the same under 
all three truncated or composite plans, as shown 
in Table 245. More than 30 times more energy 
would be used in the plan design year for auto
mobile travel than for transit under this future. 
Consequently, any petroleum savings of a light rail 
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15 Implementation of a light rail transit system 
in the Milwaukee area can be expected to have 
an insignificant impact upon existing and future 
electric power generating requirements within 
southeastern Wisconsin. Light rail transit system 
operation can be expected to result in a very small 
increase in peak demand as well as a negligible 
increase in total annual power consumption based 
upon the capacity of the 1980 electric power gen
erating system, and the expanded electric power 
generating system necessary for other reasons by 
the plan design year. 

Electric power for the Milwaukee area is sup
plied by the Wisconsin Electric Power Company 
(WEPCo), which currently relies on coal-fired 
power plants for generating more than 95 percent 
of its electricity. Nuclear power plants provide the 
remaining electricity generated by WEPCo. Accord
ing to data acquired by WEPCo in order to plan for 
future power generation capacity in southeastern 
Wisconsin, the instantaneous peak demand within 
the WEPCo service area was 3.3 million kilowatts 
during the summer season of 1980 and 3.0 million 
kilowatts during the winter season of 1980. By the 
year 2000, these peak demands are expected by 
WEPCo to increase by 40 to 70 percent. The instan
taneous peak may be expected to occur between 
12:00 p.m. and 4:00 p.m. in the summer and 
between 5:00 p.m. and 7:00 p.m. in the winter. 

The peak power demand for vehicle propulsion for 
this composite light rail transit system would be 
approximately 24.0 megawatts during the plan 
design year 2000. This represents about 0.8 per
cent of the WEPCo 1980 actual summer and 
winter peak demands, and less than 0.8 percent 
of the WEPCo forecast year 2000 peak demands. 

The WEPCo also estimates that annual electrical 
energy use during 1980 totaled 18,701 gigawatt
hours within the WEPCo service area. The total 
power consumption for vehicle propulsion on the 
light rail transit system would be approximately 
35 million kilowatt-hours during the design year, 
or substantially less than 1 percent of the esti
mated total energy consumption for the WEPCo 
service area in 1980. Electricity necessary for 
the operation of a light rail transit system is likely 
to represent an even smaller percentage during 
the plan design year, since the total amount of 
power consumption in southeastern Wisconsin 
is expected by WEPCo to increase by 70 percent 
by the year 2000. 



Table 243 

PRIMARY AND TOTAL TRANSIT SYSTEM OPERATING AND MAINTENANCE 
COSTS IN THE DESIGN YEAR FOR THE BASE SYSTEM PLAN AND TRUNCATED 

AND COMPOSITE PRIMARY TRANSIT SYSTEM PLANS UNDER THE STABLE 
OR DECLINING GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Alternative 

Truncated Composite 
Bus-on- Light Rail 

Base Freeway Transit 
Cost Element Plan Plan Plan 

Ridership 
Primary Element. 2,422,500 3,901,500 11,092,500 
Total System ... 48,793,500 51,751,500 50,155,500 

Operating and Maintenance Cost 
Primary Element. $ 2,950,400 $ 5,978,700 $ 8,244,200 
Total System ........ ... 35,646,200 47,530,600 45,412,100 

Operating and Maintenance 
Cost per Passenger 

Primary Element. $1.22 $1.53 $0.74 
Total System ... 0.73 0.92 0.90 

Operating and Maintenance 
Cost per Passenger Mile 

Primary Element. $0.17 $0.11 $0.11 
Total System .. · .. 0.20 0.21 0.22 

Farebox Revenue 
Primary Element. $ 1,453,500 $ 2,536,000 $ 5,914,700 
Total System .. 19,317,500 21,958,200 21,702,000 

Operating Deficit 
Primary Element. $ 1,496,900 $ 3,442,700 $ 2,329,500 
Total System ... 16,328,700 25,572,400 23,710,100 

Operating Deficit per Passenger 
Primary Element. $0.62 $0.88 $0.21 
Total System .... . . . . . . 0.33 0.49 0.47 

Farebox Revenue as a 
Percent of Operating Costs 

Primary Element. 49 42 72 
Total System ....... 53 46 48 

Public Funding Under Current Program a 

Federal (50 percent of operating deficit) 
Primary Element ....... $ 748,450 $ 1,721,350 $ 1,164,750 
Total System · ........ . . . . . . 8,164,350 12,786,200 11,855,050 

State (72 percent of nonfederal 
share of operating deficit) 

Primary Element .. 538,884 1,239,370 838,620 
Total System · . 5,878,332 9,206,060 8,535,640 

Local 
Primary Element 209,566 481,980 326,130 
Total System · . 2,286,018 3,580,140 3,319,410 

Local Operating Deficit per Ride 
Primary Element. $0.09 $0.12 $0.03 
Total System ........... 0.05 0.07 0.07 

Composite 
Busway 

Plan 

9,588,000 
50,101,000 

$ 8,232,200 
45,412,200 

$0.86 
0.91 

$0.12 
0.22 

$ 5,223,400 
21,583,800 

$ 3,008,800 
23,828,400 

$0.31 
0.48 

64 
47 

$ 1,504,400 
11,914,200 

1,083,168 
8,578,224 

421,232 
3,335,976 

$0.04 
0.07 

aThe maximum federal operating assistance funding allotment for the Milwaukee area for the year 1979 was $11.6 million in 1979 dollars, 
more than the $8.2 million required under the base plan, but less than the $12.9 million required under the maximum extent bus-an-freeway 
plan and about equal to the $11.9 million required under the maximum extent light rail transit and maximum extent busway system plans. 
These amounts of public funding for the respective primary transit system plans would provide 50 percent of federal funding of the operating 
deficits. Great uncertainty is involved in any estimation of the possible federal and state shares of operating deficits, as these shares are subject 
to changing legislative action over the plan design period. Even at this time, the Governor has proposed changing the state share of the oper
ating deficit funding to 25 percent of the total operating cost of urban transit systems_ 

Source: SEWRPC. 433 



Table 244 

COMPARISON OF TOTAL TRANSIT ENERGY REQUIREMENTS UNDER THE BASE 
SYSTEM PLAN AND TRUNCATED AND COMPOSITE PRIMARY TRANSIT SYSTEM PLANS 

OF THE STABLE OR DECLINING GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Alternative 

Truncated Composite 
Bus-on- Light Rail 

Base Freeway Transit 
Energy Element Plan Plan Plan 

Primary Transit Element 
Operating and Maintenance Energy 
to Design Year (million BTU's) 

Vehicle Propulsion Energy .............. 800,440 1,125,570 1,692,600 
Petroleum Fuel Consumed ............ 800,440 1,125,570 500,180 
Nonpetroleum Fuel Consumed .......... -- -- 1,192,420 

Station Operation and Maintenance Energy .... 49,320 59,570 62,020 
Vehicle Maintenance Energy ............. 22,180 38,790 45,520 

Total Operating and Maintenance Energy 871,940 1,223,930 1,800,140 

Total System Construction Energy 
to Design Year (million BTU's) 

Guideway Construction ............... -- -- 1,753,560 
Vehicle Manufacture ........ · ........ 112,200 159,120 325,200 

Total Construction Energy 112,200 159,120 2,078,760 

Total System 
Operating and Maintenance Energy 
to Design Year (million BTU's) 

Vehicle Propulsion Energy ........ ...... 13,701,300 15,238,180 15,280,280 
Petroleum Fuel Consumed ............ 13,701,300 15,238,180 14,087,860 
Nonpetroleum Fuel Consumed .......... -- -- 1,192,420 

Station Operation and Maintenance Energy .... 49,320 59,570 62,020 
Vehicle Maintenance Energy ............. 242,180 318,250 295,600 

Total Operating and Maintenance Energy 13,992,800 15,616,000 15,637,900 

Total System Construction Energy 
to Design Year {million BTU's} 

Guideway Construction ............... -- -- 1,753,560 
Vehicle Manufacture ........ · ........ 1,044,480 1,193,400 1,285,020 

Total Construction Energy 1,044,480 1,193,400 3,038,580 

Composite 
Busway 

Plan 

1,252,910 
1,252,910 

--
66,290 
43,100 

1,362,300 

1,695,000 
249,400 

1,944,400 

14,809,570 
14,809,570 

--
66,290 

293,340 

15,169,200 

1,695,000 
1,211,250 

2,906,250 

Source: SEWRPC. 

Table 245 

COMPARISON OF DESIGN YEAR AUTOMOBILE TRAVEL AND ENERGY CONSUMPTION UNDER 
THE BASE SYSTEM PLAN AND TRUNCATED AND COMPOSITE PRIMARY TRANSIT SYSTEM PLANS 

OF THE STABLE OR DECLINING GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Automobile Vehicle Automobile Energy 
Miles Traveled in Consumption in 
the Design Year the Design Year 

Alternative {billions} {million BTU's} 

Base Plan ..................... 9.62 42,300,000 
Truncated Bus-on-Freeway Plan ........ 9.39 41,600,000 
Composite Light Rail Transit Plan · ..... 9.40 41,600,000 
Composite Busway Plan . . . . . . . . . ... 9.41 41,700,000 

Source: SEWRPC. 
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transit system would represent less than 1 percent 
of the energy required by the total transportation 
system, including travel by automobiles. 

Objectives 3 and 5-Provision of Adequate Level of 
Service and Provision for Quick and Convenient 
Travel: Two of the primary transit system develop
ment objectives can be considered together for this 
evaluation: Objective No.3, which calls for a transit 
system which provides an adequate level of service, 
and Objective No.5, which calls for a primary 
transit system which provides for quick and con
venient travel. These two objectives are supported 
by three key standards: level of transit ridership, 
number of residents and jobs served, and transit 
trip speed. The remaining standards under these 
two objectives either have all been met in the 
design of the alternative plans or could be met by 
all the plans if properly implemented. 

Of all the standards under these two objectives, 
the level of transit ridership best represents the 
level of transit service provided by alternative 
transit plans. Total transit system ridership under 
the alternative plans is expected to differ by only 
3 percent, ranging from a low of 177,200 trips on 
an average weekday under the busway plan to 
180,200 trips per average weekday under the 
bus-on-freeway plan. However, significant differ
ences are expected in the number and proportion 
of trips made on the primary element of the alter
native transit system plans. As shown in Tables 
246 and 247, the proportion of transit trips made 
on the primary element is expected to be the 
highest under the composite light rail transit plan, 
nearly 25 percent of the total 178,100 transit trips 
made on an average weekday under this plan, or 
43,500 trips. The second highest primary transit 
ridership under this future would be on the com
posite busway plan-about 37,600 trips, or 20 per
cent of the total transit ridership. The primary 
element of the bus-on-freeway plan would carry 
15,300 trips, or 8 percent of total transit system 
ridership. Because the total transit system ridership 
does not vary significantly among the three trun
cated plans, it can be concluded that the substan
tial additional ridership on the primary element of 
the light rail transit and busway plans is comprised 
of trips which would be expected to use local or 
express transit services under the bus-on-freeway 
plan. This assumption is reasonable given the small 
travel time advantages expected under the light rail 
transit and busway plans. Express and local services 
under all the plans are expected to average 17 and 
14 mph, respectively, compared with 20 mph under 

the light rail transit primary element and 18 mph 
under the busway primary element. These express 
and local service speeds are about the same as those 
achieved on the existing transit system, which is 
to be expected since little additional street and 
highway traffic congestion is anticipated in the 
Milwaukee area under this alternative future. 

With respect to the standard calling for maximizing 
the number of jobs and resident population served, 
the primary elements of the composite light rail 
transit and busway plans would serve the greatest 
number of residents, 917,300 within a three-mile 
driving distance of primary transit service. The 
primary element of the bus-on-freeway alterna
tive plan would be accessible by driving to about 
741,700 residents. The light rail transit and busway 
plans would also provide the greatest accessibility 
to residents within walking distance of primary 
transit stations and stops-about 294,800 residents, 
compared with 163,700 residents under the bus
on-freeway plan. Employment served within walk
ing distance would also be greatest under the light 
rail transit and busway plans, 315,500 jobs com
pared with 186,900 jobs under the bus-on-freeway 
plan. All the additional residents and jobs within 
walking distance of primary transit under the light 
rail transit and busway plans would be located 
within the portions of Milwaukee County planned 
for urban development under the regional land 
use plan. 

The truncated and composite plans are only 
slightly different with respect to the standard 
relating to the average speed provided by primary 
transit. The average vehicle speeds on the primary 
transit elements of the plans are expected to range 
from a low of 23 mph under the composite busway 
plan to 24 mph under the composite light rail 
transit plan, and to a high of 28 mph under the 
truncated bus-on-freeway plan. The average vehicle 
speed on all elements-primary, express, and local
of the light rail and busway plans would be 
expected to be 17 mph. The average transit vehicle 
speed under the bus-on-freeway plan would be 
18 mph. The average speeds of passenger trayel on 
the primary transit vehicles would range from 
a high of 32 mph under the bus-on-freeway plan, 
to 25 mph under the light rail transit plan, and 
a low of 23 mph under the busway plan. Average 
speeds of passenger travel on vehicles of all ser
vice elements of the truncated and composite 
plans would range from 18 mph under the bus
on-freeway plan to 17 mph under the light rail 
transit and busway plans. Average speeds of pas-
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Table 246 

TRANSIT TRIPMAKING BY PURPOSE IN THE MILWAUKEE AREA UNDER THE BASE 
SYSTEM PLAN AND TRUNCATED AND COMPOSITE PRIMARY TRANSIT SYSTEM PLANS 

OF THE STABLE OR DECLINING GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Alternative 

Base Plan Truncated Bus-on-Freeway Plan 

Transit Trips Transit Trips 

Total Percent of Total Percent of 
Trip Purpose Person Trips Number Total Trips Person Trips Number Total Trips 

Home-Based Work .... 958,800 60,900 6.4 959,100 66,200 6.9 
Home-Based Shopping .. 502,600 21,700 4.3 502,400 23,500 4.7 
Home-Based Other . . . . 1,139,400 42,000 3.7 1,138,200 45,900 4.0 
Nonhome Based ...... 655,600 8,400 1.3 654,300 8,200 1.2 
School ........... 364,900 36,400 10.0 365,000 36,400 10.0 

Total 3,621,300 169,400 4.7 3,619,000 180,200 5.0 

Alternative 

Composite light Rail Transit Plan Composite Busway Plan 

Transit Trips Transit Trips 

Total 
Trip Purpose Person Trips Number 

Home-Based Work .... 958,900 67,000 
Home-Based Shopping .. 501,800 22,600 
Home-Based Other .... 1,136,100 44,300 
Nonhome Based. . . . . . 653,200 7,800 
School ........... 365,000 36,400 

Total 3,615,000 178,100 

Source: SEWRPC. 

senger travel are generally higher than vehicle 
speeds because passengers are typically concen
trated on the transit facilities and services of 
highest speed. 

Objective 4-Environmental and Resource Disrup
tion: The fourth objective is to minimize the dis
ruption of existing neighborhood and community 
development and to minimize deterioration of the 
natural resource base. This objective is supported 
by key standards relating to community disruption 
and air quality. 

In terms of community disruption, none of the 
three alternative truncated primary transit system 
plans would require the taking of any homes, busi
nesses, or industries. They would, however, require 
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Percent of Total Percent of 
Total Trips Person Trips Number Total Trips 

7.0 959,100 66,100 6.9 
4.5 502,100 22,600 4.5 
3.9 1,137,100 44,300 3.9 
1.2 653,700 7,800 1.2 

10.0 365,000 36,400 10.0 

4.9 3,617,000 177,200 4.9 

the acquisition of right-of-way for guideway, sta
tions, and main tenance and storage facilities. Of 
the three truncated and composite primary transit 
alternatives, both the light rail transit and busway 
system plans would require the acquisition of 
about 100 acres of land, compared with 14 acres 
under the truncated bus-on-freeway plan. 

Tables 241 and 248 set forth the levels of highway 
and transit air pollutant emissions anticipated 
under each of the alternative truncated and com
posite primary transit system plans under this alter
native future. All three plans are expected to have 
similar levels of total transportation system carbon 
monoxide, hydrocarbon, particulate matter, and 
nitrogen oxide air pollutant emissions. Transporta
tion-related sulfur oxide emissions are expected 



Table 247 

PRIMARY AND TOTAL TRANSIT TRIPMAKING BY TIME OF DAY UNDER THE BASE 
SYSTEM PLAN AND TRUNCATED AND COMPOSITE PRIMARY TRANSIT SYSTEM PLANS 

OF THE STABLE OR DECLINING GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Alternative 

Base Plan Truncated Bus-on-Freeway Plan 

Primary Element Total System Primary Element Total System 

Time Transit Percent Transit Percent Transit Percent Transit Percent 
Period Trips of Total Trips of Total Trips of Total Trips of Total 

Morning ... 4,000 42.1 41,800 24.7 4,200 27.4 43,300 24.0 
Midday .... 200 2.1 53,400 31.5 3,700 24.2 57,300 31.8 
Afternoon .. 5,300 55.8 59,800 35.3 5,900 38.6 63,800 35.4 
Evening .... -- -- 14,400 8.5 1,500 9.8 15,800 8.8 

Total 9,500 100.0 169,400 100.0 15,300 100.0 180,200 100.0 

Alternative 

Composite Light Rail Transit Plan Composite Busway Plan 

Primary Element Total System Primary Element Total System 

Time Transit Percent Transit 
Period Trips of Total Trips 

Morning ... 15,100 34.7 44,200 
Midday .... 5,300 12.2 55,700 
Afternoon .. 20,500 47.1 62,900 
Evening .... 2,600 6.0 15,400 

Total 43,500 100.0 178,200 

Source: SEWRPC. 

to be about 5 percent higher under the light rail 
transit plan. However, this difference in sulfur 
oxide emissions represents a difference of less than 
one-tenth of 1 percent when considered in the 
context of the total air pollutant emissions forecast 
from all air pollutant sources in the Region. 

Objective 6-Safety: The sixth transportation objec
tive relates to the reduction of accident exposure 
and the provision of increased travel safety. This 
objective is supported by two key standards, one 
measuring the degree to which travel by transit is 
maximized and the other measuring the degree 
to which travel on exclusive guideway transit is 
maximized. Travel by transit is safer than travel 
by automobile, and travel on exclusive guideway 
transit is the safest travel by transit because of the 
lack of conflicts with pedestrian or vehicle traffic. 

Percent Transit Percent Transit Percent 
of Total Trips of Total Trips of Total 

24.8 13,100 34.8 43,900 24.8 
31.3 4,600 12.2 55,600 31.4 
35.3 17,700 47.1 62,500 35.2 

8.6 2,200 5.9 15,300 8.6 

100.0 37,600 100.0 177,300 100.0 

As demonstrated in Table 241, there would be 
little difference among the three truncated plans 
with respect to travel safety. The proportion of 
total person trips using transit is about the same 
under the three truncated and composite plans, 
and none of the alternatives utilizes fully exclusive 
guideways with grade separation of all crossing 
vehicle and pedestrian traffic. 

Summary 
The comparative evaluation of the alternative 
truncated or composite primary transit system 
plans-bus-on-freeway, busway, and light rail 
transit-indicated that, under the stable or declin
ing growth scenario-decentralized land use plan 
alternative future, all the systems may be expected 
to provide a reasonably comparable level of pri
mary transit service in the Milwaukee area in the 
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Table 248 

COMPARISON OF DESIGN YEAR AIR POLLUTANT EMISSIONS OF THE TRANSIT AND HIGHWAY 
SYSTEM UNDER THE BASE SYSTEM PLAN AND TRUNCATED AND COMPOSITE PRIMARY TRANSIT 

SYSTEM PLANS OF THE STABLE OR DECLINING GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Base Plan 
Air Pollutant (tons per year) 

Primary Element 
Carbon Monoxide . . . . . . . . 39 
Hydrocarbons · ......... 4 
Nitrogen Oxides ......... 9 
Sulfur Oxides ........... 5 
Particulate Matter ........ 3 

Total System 
Carbon Monoxide . . . . . . . . 652 
Hydrocarbons · ......... 65 
Nitrogen Oxides ......... 113 
Sulfur Oxides ........... 52 
Particulate Matter ........ 30 

Total Transportation System 
Carbon Monoxide ........ 165,764 
Hydrocarbons · ......... 16,702 
Nitrogen Oxides ......... 30,073 
Sulfur Oxides ........... 2,426 
Particulate Matter ........ 3,959 

Source: SEWRPC. 

plan design year. As indicated in Table 249, the 
alternative systems were found to be quite similar 
with respect to total ridership, public subsidy 
required, and operating cost-effectiveness. Each 
system may be expected to attract about the same 
level of total transit ridership in the area, varying 
by no more than 3,000 trips, or by about 2 per
cent, on an average weekday in the plan design 
year. Also, each system may be expected to entail 
a similar annual operating and maintenance cost 
deficit, varying by no more than $1.9 million, or 
8 percent, in the plan design year. And, each plan 
may be expected to recover a similar proportion 
of the operating and maintenance costs from fare
box revenues, between 46 and 48 percent. 

Several significant differences between the plans, 
however, were also revealed by the comparative 
evaluation. The largest difference was in the capi
tal cost attendant to the plans, which ranged from 
a low of about $144 million for the truncated 
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Alternative 

Truncated Bus- Composite Light Composite 
on-Freeway Plan Rail Transit Plan Busway Plan 

(tons per year) (tons per year) !tons per year) 

50 27 67 
6 3 7 

13 34 15 
8 116 9 
4 14 5 

829 724 764 
83 72 76 

146 153 134 
68 170 63 
38 45 36 

163,309 163,283 163,395 
16,392 16,392 16,405 
29,183 29,206 29,201 

2,411 2,514 2,400 
3,909 3,917 3,910 

bus-on-freeway plan to a high of $336 million for 
the composite light rail transit plan. Other differ
ences noted included the degree of accessibility 
to jobs and resident population, the amount of 
ridership on the primary element, and the degree 
of use of, and dependence on, petroleum-based fuel 
(see Table 249). 

Because this evaluative information does not 
clearly identify the best of the alternative com
posite plans under this alternative future, the key 
advantages and disadvantages of the alternative 
plans were comparatively analyzed. This analysis 
was done by arranging the alternative plans in 
order of increasing total cost over the plan design 
period, and performing successive comparisons of 
pairs of the plans beginning with a comparison of 
the plan of lowest total cost plan-the truncated 
bus-on-freeway plan-and the next least costly 
plan-the composite busway plan. The best plan of 
this pair was then compared to the most costly 



Table 249 

KEY DIFFERENCES BETWEEN THE BASE SYSTEM PLAN AND TRUNCATED AND COMPOSITE PRIMARY TRANSIT 
SYSTEM PLANS UNDER THE STABLE OR DECLINING GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Evaluative 
Measure 

Objective No.2-Minimize Cost and Energy Use 
Cost 

Total Public Cost to Design Year (capital cost 
and operating and maintenance deficit) . 

Average Annual Total Public Cost. 
Capital Costa and Investment 

Capital Cost to Design Year ... 
Average Annual Capital Cost .. 
Capital Investment to Design Year 
Average Annual Capital Investment. 

Operating and Maintenance Cost Deficit (net cost) 
Deficit in Design Year 
Deficit to Design Year . 
Average Annual Deficit. 

Cost-Effectiveness 
Total Cost to Design Year per Passenger 

Capital Cost to Design Year per Passenger. 
Operating Deficit to Design Year per Passenger. 

Percent of Operating and Maintenance Cost 
Met by Farebox Revenue in the Design Year 

Total Transit System. 
Primary Element. 

Energy 
Dependence on Petroleum-Based Fuel. 

Petroleum-Based Fuel Use by Publ ic Transit 
to Design Year (gallons of diesel fuel) ..... 

Objective Nos. 3 and 5-Provide 
Appropriate Service and Quick Travel 

Average Weekday Transit Trips 
Total Transit System 
Primary Element ....... . 

Service Coverage 
Population Served Within a One-Half-Mile 

Wal king Distance of Primary Transit Service 
Population Served Within a Three-Mile 

Driving Distance of Primary Transit Service. 
Jobs Served Within a One-Half-Mile 

Walking Distance of Primary Transit Service 

Average Speed of Transit Vehicle (mph) 
Primary Element ............. . 
Total System ...................... . 

Average Speed of Passenger Travel on Vehicle (mph) 
Primary Element. 
Total System ...................... . 

Objective NO.4-Minimize Environmental Impacts 
Community Disruption 

Land Required (acres) ................. . 

Base 
Plan 

$483,703,200 
23,033,500 

107,761,000 
5,131,500 

161,597,700 
7,695,100 

16,328,700 
375,942,200 

17,902,000 

0.43 
0.10 
0.33 

53 
49 

All trips 
dependent 

100,744,850 

169,400 
9,500 

181,500 

698,800 

194,600 

24 
15 

25 
15 

10 

Alternative 

Truncated 
Bus-on-

Freeway 
Plan 

$593,593,800 
28,263,800 

143,648,000 
6,840,400 

203,037,300 
9,668,400 

25,572,400 
449,891,800 

21,423,400 

0.52 
0.12 
0.39 

46 
42 

All trips 
dependent 

112,045,440 

180,200 
15,300 

163,700 

741,700 

186,900 

28 
16 

32 
18 

14 

Composite 
Light Rail 
Transit 

Plan 

$771,032,400 
36,715,850 

336,039,000 
16,001,900 

606,946,100 
28,902,200 

23,710,100 
434,993,400 

20,713,450 

0.68 
0.30 
0.38 

48 
72 

21 percent 
of trips not 
dependent 

103,587,210 

178,100 
43,500 

294,800 

917,300 

315,500 

24 
16 

25 
17 

103 

Composite 
Busway 

Plan 

$709,009,800 
33,762,400 

268,270,000 
12,774,800 

452,843,300 
21,560,100 

23,828,400 
440,739,800 

20,987,600 

0.62 
0.24 
0.39 

47 
64 

All trips 
dependent 

108,893,900 

177,200 
37,600 

294,800 

917,300 

315,500 

23 
16 

23 
17 

100 

aThe capital cost of a composite plan is equal to the plan's required capital investment, or total capital outlays necessary over the plan design 
period, less the value of that investment beyond the plan design period. 

Source: SEWRPC. 
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Table 250 

KEY ADVANTAGES AND DISADVANTAGES OF THE COMPOSITE BUSWAY SYSTEM PLAN 
IN COMPARISON TO THE TRUNCATED BUS-ON-FREEWAY SYSTEM PLAN UNDER THE 

STABLE OR DECLINING GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Factor Advantage Disadvantage 

Cost $1.8 million, or 7 percent, less operating $116 million, or 20 percent, more total cost 

subsidy required in design year over plan design period 

Total transit system revenues recover $124.7 million, or 87 percent, more capital 

1 percent more operating costs, and cost-that is, the capital investment less the 

primary element revenues recover value of the remaining I ife of the facil ities 

22 percent more operating costs, in at the end of the 20-year plan design period 

design year $249.8 mill ion, or 123 percent, more capital 
investment required over design period 

$0.10, or 20 percent, more total cost per 
passenger over design period 

Accessibility 131,100, or 80 percent, more resident --
population within walking distance 

128,600, or 70 percent, more jobs within 
walking distance 

Transit 22,300, or 145 percent, more primary 

Ridership transit trips on an average weekday in 
design year 

Disruption --

Source: SEWRPC. 

plan-the composite light rail transit plan, and the 
best system plan so identified. This successive com
parison of alternative plans is not unlike incre
mental economic plan evaluation techniques, which 
have long been used to establish whether the mar
ginal benefits of alternative plans exceed their 
additional costs over the cost of other alterna
tive plans. 

Comparison of Composite Busway and Truncated 
Bus-on-Freeway Plans: The busway composite plan 
would entail about $116 million, or 20 percent, 
more total cost over the plan design period than 
the truncated bus-on-freeway plan. However, it 
would have a number of advantages over the bus
on-freeway plan. The most significant of these 
advantages, as indicated in Table 250, would be 
the greater accessibility provided to jobs and 
residents in the Milwaukee area and the greater 
number of transit trips made on the primary ele
ment of the transit system. About 80 percent, or 
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3,000, or 2 percent, fewer total transit trips 
on an average weekday in design year 

86 acres, or more than six times, more land 
required for system development 

131,100, more people, and 70 percent, or 128,600, 
more jobs may be expected to be within walking 
distance of primary transit facilities under the 
busway composite plan than under the bus-on
freeway plan. Nearly 22,300, or 145 percent, more 
transit trips may be expected to be made on the 
primary element of the busway plan. All these 
additional trips made on the primary element of 
the composite busway plan may be expected to 
be made under the bus-on-freeway plan as well, but 
on the local and express elements of that plan. 
These transit trips would, therefore, receive a lower 
level of service, averaging about two mph slower 
over the vehicle portion of the trips and requiring 
an average of three more minutes per transit trip. 
However, because the bus-on-freeway plan would 
provide a much faster primary element than the 
busway plan, overall transit travel would be about 
one mph faster on the vehicle portion of the trip 
under the bus-on-freeway plan, saving about one 
minute per transit trip. 



One other advantage of the composite busway plan 
is that, at the end of the plan design period, it 
would be more efficient than the truncated bus
on-freeway plan with respect to the proportion 
of operating and maintenance costs recovered 
from farebox revenues. The busway plan may be 
expected to require $1.8 million, or 7 percent, 
less subsidy in the plan design year than the bus
on-freeway plan, and the busway plan may be 
expected to recover about 1 percent more of its 
operating costs from farebox revenues than the 
bus-on-freeway plan. In addition, the busway plan's 
primary element may be expected to recover nearly 
22 percent more of its operating costs from fare
box revenues in the plan design year. 

These operating and maintenance cost efficiencies, 
however, are offset by the principal disadvantage 
of the busway plan, its additional capital costs. The 
busway plan would entail $125 million, or 87 per
cent, more capital costs over the plan design period 
than the bus-on-freeway plan, and would require 
$250 million, or 123 percent, more capital invest
ment over the plan design period. Thus, the total 
cost of the busway plan would be $116 million, or 
20 percent, more than that of the bus-on-freeway 
plan. Also, the total cost per passenger of the 
busway plan over the plan design period would be 
$0.10, or 20 percent, more than that of the bus-on
freeway plan. In addition, the bus-on-freeway plan 
may be expected to attract 3,000, or 2 percent, 
more transit trips from automobiles than the 
busway plan on an average weekday in the plan 
design period. Nearly all this additional transit 
trip making would consist of trips to and from the 
Milwaukee central business district. Increased use 
of transit to the central business district may be 
expected under the bus-on-freeway plan because its 
service to the central business district would be 
faster, operating directly from outlying areas with 
no or few intermediate stops. 

The disadvantages of the busway plan outweigh its 
advantages over the bus-on-freeway plan. Although 
the busway plan would require less operating sub
sidy than the bus-on-freeway plan, its capital cost 
would offset this advantage. Moreover, the bus-on
freeway plan may be expected to divert slightly 
more automobile travel to the use of public transit. 
Accordingly, it was concluded that the truncated 
bus-on-freeway plan was, as a system, a superior 
alternative to the composite busway plan. There
fore, the last of the composite plans, the composite 
light rail transit plan, was compared to the bus-on
freeway plan. 

Comparison of the Composite Light Rail Transit 
and Truncated Bus-on-Freeway Plans: The total 
cost of the composite light rail transit plan would 
be $175 million, or 29 percent more than the total 
cost of the bus-on-freeway plan. The light rail 
transit plan would, however, have a number of 
important advantages over the bus-on-freeway plan, 
as indicated in Table 251. The primary transit facili
ties under the light rail transit plan would be acces
sible within walking distance to nearly 80 percent 
more of the resident population and 70 percent 
more of the jobs in the Milwaukee area. Partially 
for this reason, nearly 28,000 more transit trips 
may be expected to be made on the primary ele
ment of the light rail transit plan on an average 
weekday in the design year than on the primary 
element of the bus-on-freeway plan. However, 
under the bus-on-freeway plan, these additional 
trips would not be diverted to the private auto
mobile, but rather would be made on the local or 
express elements of the plan. These trips would 
average about five mph slower over the on-vehicle 
portion of the trip, and would require an average 
of four additional minutes per trip. However, 
because the bus-on-freeway plan would provide 
a much faster primary element than the light rail 
transit plan, on-vehicle transit travel would be 
about one mph faster under this plan, saving about 
one minute per transit trip. 

The composite light rail plan would have some 
important advantages with respect to energy use 
as it would be based on an electrically propelled 
primary transit system. It would, therefore, use 
7 percent less petroleum-based fuels for transit 
system propulsion over the plan design period than 
the bus-on-freeway plan. Such savings, however, 
would represent less than 3 percent of the total 
petroleum-based fuel which may be expected to be 
used in the Milwaukee area over the plan design 
period by automobile travel. Perhaps more impor
tantly, the use of electricity for propulsion of 
the light rail transit system would enable nearly 
38,000 transit trips on an average weekday, or 
21 percent of all transit tripmaking, to be made 
on a transit system which is not dependent on 
petroleum-based fuels. 

The composite light rail transit plan would also 
be expected to be more cost-effective at the end 
of the plan design period with respect to oper
ating and maintenance costs. The light rail transit 
plan may be expected to require $1.9 million, or 
7.4 percent, less operating subsidy in the plan 
design year than the bus-on-freeway plan. Total 
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Table 251 

KEY ADVANTAGES AND DISADVANTAGES OF THE COMPOSITE LIGHT RAIL TRANSIT 
SYSTEM PLAN IN COMPARISON TO THE TRUNCATED BUS-ON-FREEWAY SYSTEM PLAN 

UNDER THE STABLE OR DECLINING GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Factor Advantage Disadvantage 

Cost $1.9 million, or 7.4 percent, less operating $174.5 mill ion, or 29 percent, more total cost 
subsidy required in design year over design period 

Total transit system revenues recover $192.4 million, or 133 percent, more capital 
2 percent more operating costs, and cost over design period 
primary element revenues recover $403.9 million, or 200 percent, more capital 
30 percent more operati ng costs, in investment over design period 
design year $0.16, or 31 percent, more total cost per 

passenger over design period 

Accessibility 131,100, or 80 percent, more resident --
population within walking distance 

128,600, or 70 percent, more jobs within 
walking distance 

Transit 28,200, or 184 percent, more primary 2,000, or 1 percent, fewer total transit trips 
Ridership transit trips on an average weekday on an average weekday in plan design year 

in design year 

Energy 7 percent savings in petroleum-based fuel --
used for transit system propulsion over 
plan design period (less than 1 percent 
savings in area automobile petroleum-
based fuel use over plan design period) 

37 AOO, or 21 percent, of transit trips made 
partially or totally on transit vehicles 
not dependent on petroleum-based fuels 

Disruption --

Source: SEWRPC. 

transit system revenues may be expected to recover 
2 percent more of the operating and maintenance 
costs under the light rail transit plan than under 
the bus-on-freeway plan, and fare box revenues may 
be expected to recover 30 percent more of the 
operating and maintenance costs in the design year 
of the primary element of the light rail transit 
plan than of the primary element of the bus-on
freeway plan. 

These annual operating cost savings would be 
offset by the substantially greater capital cost of 
the light rail transit plan. This high capital cost is 
the principal disadvantage of the light rail transit 
plan, making it the most costly of the alternative 
plans to implement. The capital cost of the light 
rail transit plan would be about $192 million, or 
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89 acres, or more than six times, more land 
requ ired for system development 

133 percent, more than that of the bus-on-freeway 
plan. The capital investment required to implement 
the plan over the plan design period would be 
about $404 million, or 200 percent, more than 
would be required for the bus-on-freeway plan. 
Consequently, the light rail transit plan would 
require about $0.16, or 31 percent, more capital 
investment per passenger carried than the bus-on
freeway plan. Other disadvantages of the light rail 
transit plan are that it would require more land 
for system development and that it would attract 
about 2,000, or 1 percent, fewer total transit trips 
on an averge weekday in the design year than the 
bus-on-freeway plan. About 89 acres, or six times, 
more land would be needed for the right-of-way 
for the light rail transit guideway and for the addi
tional stops and stations of the light rail transit 



plan. Marginally fewer transit trips may be expected 
to be attracted to the light rail transit system 
because some parts of the primary element of 
the bus-on-freeway system are expected to pro
vide faster trips to the downtown area, operating 
on a very limited or nonstop mode, unlike the 
scheduled-stop light rail transit system. Nearly 
all the additional transit trips which could be 
expected to be made under the bus-on-freeway 
plan would be made to the Milwaukee central 
business district, the focal point of primary transit 
service under that plan. 

Thus, it was concluded that the tangible advantages 
of a light rail transit plan over a comparable bus-on
freeway plan in the Milwaukee area under the stable 
or declining growth scenario-decentralized land use 
plan alternative future would be small compared 
to the additional costs entailed. The anticipated 
operating and maintenance cost efficiencies of 
the light rail transit plan are offset over the plan 
design period by the additional capital costs. In 
addition, a light rail transit system, despite its 
greater cost, cannot be expected to divert sub
stantially more trips from automobiles to public 
transit than a bus-on-freeway system and, there
fore, cannot be expected to provide any substantial 
incremental benefits with respect to motor fuel 
consumption or air pollutant emissions. The ser
vice provided by the light rail transit plan is not 
expected to attract more transit trips than com
parable bus-on-freeway service, even though it 
would make primary transit accessible to 80 per
cent more residents and 70 percent more jobs in 
the Milwaukee area, and would have about 40 per
cent faster average vehicle speeds than comparable 
local or express transit services under the bus-on
freeway plan. This is because the primary element 
of the bus-on-freeway plan would be expected to 
operate at speeds nearly 40 percent faster than 
the comparable light rail transit primary element 
because of the limited stop or nonstop operation 
involved. This higher level of primary transit ser
vice under the bus-on-freeway plan means that, 
even though more transit users may be expected 
to use primary transit service under the light 
rail transit plan, the overall speed of transit trips 
under the plans would not differ significantly. 

There are other possible benefits to a light rail 
transit system plan which require consideration. 
But it must be recognized that these benefits are, 
to a great extent, intangible, and there is uncer
tainty as to the degree to which these benefits can 
be attained. These benefits include environmental 

impacts, land use development impacts, operation 
in an energy emergency, reliability of operation, 
safety of operation, and rider preference. 

Environmental Impacts: There are some localized 
environmental advantages to a light rail transit 
plan. Electrically propelled light rail vehicles 
produce no air pollutant emissions in the corridors 
in which they operate, although the central coal
fired power plants from which they would pri
marily draw their power in the Milwaukee area 
would emit air pollutants. Diesel motor buses, on 
the other hand, emit approximately one-half the 
carbon monoxide and hydrocarbons and about six 
times the nitrogen oxides that automobiles do. 
There would be no significant areawide differences 
in the total pollutant emissions expected under 
the light rail transit and motor bus plans because 
Milwaukee area automobile traffic and pollutant 
emissions would be about the same under each 
plan and may be expected to dominate any pollu
tant emissions. Moreover, light rail transit may be 
expected to have significant air quality benefits 
only in areas of concentrated transit traffic, par
ticularly the Milwaukee central business district, 
where the level of such traffic may approach 
that of automobile traffic. Specifically, under 
the light rail transit plan, up to 100 fewer diesel 
motor buses can be expected to operate over the 
transit mall in the downtown area during peak 
travel hours. 

Noise reduction is another advantage of light rail 
transit, but again, this benefit will be apparent only 
in those parts of the Milwaukee central business 
district where transit vehicle volumes will approach 
automobile volumes. Several components of light 
rail transit serve to make light rail vehicles quieter 
than automobiles or diesel motor buses. These com
ponents include electric propulsion, welded rail, 
constant tension overhead catenary, and resilient 
wheels. A typical diesel motor bus has a greater 
noise level than an automobile, ranging between 
72 dbA and 82 dbA at 25 feet when cruising, and 
82 dbA and 96 dbA at 25 feet when accelerating in 
traffic. The noise level of an automobile will typi
cally range from 62 dbA to 90 dbA at 25 feet, 
depending upon whether the vehicle is cruising 
or accelerating. Average noise levels for light 
rail vehicles are 62 dbA to 76 dba between 0 and 
20 mph and 76 dbA to 82 dbA between 20 and 
50 mph. Again, light rail transit may have a sig
nificant impact on noise levels only along the 
proposed Wisconsin Avenue transit mall, which 
would be used exclusively by transit traffic. Under 
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the light rail transit plan, up to 100 fewer diesel 
motor buses would be utilizing the transit mall 
during the peak travel hours, being replaced by 
36 light rail vehicles. 

Land Development and Redevelopment: Another 
important intangible benefit of a light rail transit 
plan is its possible impact on urban land develop
ment and redevelopment. Light rail transit, or any 
transit mode requiring fixed guideways, has a pur
ported potential to stimulate land development 
and redevelopment because it represents a long
term commitment to high-quality public transit 
service in a corridor, and because it may be 
expected to provide, through its exclusive guide
way, significantly improved accessibility to areas 
surrounding its stations. Because light rail transit 
would require a greater capital investment, and its 
guideway could not be as easily converted to other 
uses, light rail transit has been purported as having 
greater land development impacts than busways. 
Light rail transit has also been purported to have 
greater potential for land development than bus
ways because it would operate at higher speeds and 
provide greater accessibility. Because little addi
tional automobile traffic congestion is expected 
under this alternative future, the accessibility pro
vided by the bus-on-metered freeway system plan 
may be expected to be quite similar to that pro
vided by the light rail transit plan. The supposition 
that light rail transit will provide a land develop
ment inducement because it represents a perma
nent public commitment to the provision of a high 
level of transit service in a corridor can be weighed 
against recent studies of the influence of fixed 
guideway facilities on land development in United 
States cities. These studies indicate that for rail 
transit to influence the distribution of new devel
opment and redevelopment, an entire set of 
conditions must be satisfied. 16 These conditions 
include the presence of economic forces which 
support substantial land use development and 
redevelopment; the existence of a strong demand 
for such development and redevelopment in the 
urban area; the attractiveness of sites surrounding 
rail transit stations in terms of ease of access, 
utility and other urban services, physical features, 
and social characteristics; the existence of a public 

16 See U. S. Department of Transportation, Land 
Use Impacts of Rapid Transit: Implicati0nsot 
Recent Experience, Final Report, August 1977. 

land use policy which encourages such develop
ment and redevelopment through coordinated tax 
policies, infrastructure supply, and land use con
trols, as well as local neighborhood approval; the 
presence of land near the stations which is available 
or which can be readily assembled for develop
ment; and the provision of a new transportation 
advantage through improvements in transit travel 
accessibility. Because the satisfaction of all these 
conditions in the Milwaukee area is unlikely, and 
because the degree of transportation advantage to 
be provided by a light rail transit system is very 
similar to that provided by a bus-on-metered free
way system, the ability of the light rail transit plan 
to induce development in the Milwaukee area must 
be concluded to be uncertain. 

The implementation of a light rail transit plan 
would, nevertheless, have a greater short-term 
economic impact on the Region than implemen
tation of any of the other alternative plans con
sidered. A light rail transit system would require 
the construction of fixed facilities, including rail
way trackage, power transmission and distribution 
facilities, stations, and storage and maintenance 
facilities, resulting in a significant increase of 
activity, albeit temporary, in the local economy. 
The additional income from construction wages 
may be expected to result in additional expendi
tures for retail goods, and in the purchase of con
struction materials and services which would create 
additional business for suppliers, material handlers, 
and contractors. 

Energy: The light rail transit plan would have 
a significant advantage with respect to energy use 
only under a severe petroleum shortage, as all the 
transit alternatives under this future would use 
about the same amount of energy, and even about 
the same amount of petroleum-based fuels. This 
is because average weekday energy use by auto
mobiles would dominate energy use by transit, and 
the levels of automobile travel may be expected to 
be about the same under all the alternative transit 
plans. Light rail transit has an advantage under 
a severe petroleum shortage because the electrical 
energy it uses would probably not be affected, and 
the system would therefore have the potential for 
expanded service. The expansion of such service, 
however, may be difficult in an emergency situa
tion as vehicles for any additional service may 
be difficult to obtain quickly. Furthermore, it 
must be recognized that during a severe petroleum 
shortage, motor fuels may be expected to be 
rationed between all motor vehicles, with priority 



being given to public transit vehicles. Since public 
transit would use about one-third the petroleum 
expected to be used by automobiles under the 
bus-on-metered freeway plan, it is only reasonable 
to expect that sufficient fuel for transit will be 
made available under any petroleum fuel shortfall. 
Therefore, a light rail transit system may have little 
advantage over a motor bus system in the event of 
an emergency petroleum shortage. 

Reliability: Public transit service which is pro
vided over fixed guideways is considered to be 
more reliable than such service provided over 
public roadways shared with other traffic. Light 
rail transit or busway systems, particularly to the 
extent that these modes utilize exclusive rights
of-way, should not be affected to any significant 
degree by traffic congestion, traffic accidents, or 
street and utility repairs which are common on 
public arterial street rights-of-way. Also, opera
tional problems caused by inclement weather
especially snow and ice-may be expected to be 
less severe than such problems on systems oper
ating over public streets. Light rail transit fixed 
guideways which are located within public street 
rights-of-way, however-either in median areas 
in reserved lanes, or in mixed traffic-may b~ 
expected to be affected by all these problems to 
the extent that the guideway is not separated 
from the adjacent motor vehicle traffic and from 
cross traffic at intersections. In addition, all rail 
transit modes suffer from the potential for an 
entire guideway segment to lose service should 
a single vehicle or train break down or become 
involved in an accident since, unlike rubber-tired 
motor vehicles, light rail vehicles cannot be steered 
around obstructions. Service disruptions can also 
occur from power outages, a breakdown in the 
overhead power distribution system, and such 
emergencies as fires which may require hose lines 
to be placed across trackage. 

Safety: Safety may be expected to be greater 
under the light rail transit plan than under the 
motor bus-on-freeway plan because of the exten
sive use of dedicated street right-of-way, in addition 
to signals at crossings which provide preferential 
treatment for the light rail vehicles. In addition, if 
high-level boarding platforms are used, boarding 
and deboarding accidents, which are among the 
most common types of accidents in current day 
transit operations, would be significantly reduced. 

Rider Preference: Proponents of light rail transit 
systems argue that transit passengers prefer rail 
transit services over motor bus transit services and 

will therefore make greater use of the rail services. 
This argument is based on the contention that 
there is something about the light rail transit mode 
which makes it intrinsically more attractive than 
other primary transit modes even if the levels of 
service provided are the same. This attraction is 
usually described in terms of ride quality or com
fort, and image. It is probably true that there is 
a certain fascination with light rail transit tech
nology as there is with other rail-related modes for 
moving people. This interest appears to stem either 
from interest in railways as a leisure-time activity, 
or from an historical perspective inasmuch as light 
rail transit technology is often equated with street 
railway technology reminiscent of the "good old 
days." In this respect, it should be noted that the 
historic conversion of street railway lines to elec
tric trolley bus and motor bus lines in Milwaukee 
was received with expressions of great public joy 
and increased levels of ridership on the converted 
lines. There is also a feeling on the part of some 
light rail transit proponents that, by providing the 
Milwaukee area with a fixed guideway primary 
transit facility, the implementation of a light rail 
transit system will assist in promoting Milwaukee 
as the center of an important and progressive major 
metropolitan area. 

However, because the degree to which these intan
gible benefits can actually be attained must be 
regarded as uncertain, and because the develop
ment of a light rail transit system would require 
two- and one-half times as much capital cost over 
the design period while attracting about the same 
total transit ridership as the bus-on-freeway plan, 
it was concluded that the bus-on-freeway plan 
was the superior plan of the alternatives consid
ered under the stable or declining growth scenario
decentralized land use plan alternative future. 

SUMMARY AND CONCLUSIONS 

This chapter documents the results of the design, 
test, and evaluation of system plans for four alter
native primary transit modes-bus on metered 
freeway, bus on busway, light rail transit, and com
muter rail-under what is considered to be the 
most pessimistic future for transit use in the Mil
waukee area over the next 20 years. This alterna
tive future, one of four under which these four 
primary transit modes have been analyzed in this 
study, envisions a declining regional population, 
little economic growth, a decentralized land use 
pattern, and a moderate increase in energy cost, 
but an actual decrease in the out-of-pocket cost of 
automobile travel due to increased efficiency in 
automobile fuel utilization. 
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The alternative system plans prepared for each 
of these primary transit technologies were care
fully designed to serve the corridors of heaviest 
travel demand in the Milwaukee area effectively 
and, to the maximum extent practicable, use avail
able facilities and rights-of-way. Considerations in 
defining the major travel corridors to be served 
by the primary transit facilities included the loca
tions of existing and proposed regional activity 
centers, future concentrations of travel desire lines, 
future concentrations of arterial streets with heavy 
traffic volumes and congestion, and concentrations 
of heavily used transit routes. The available facili
ties and rights-of-way considered in plan design 
included freeways and their medians, shoulders, 
and nonroadway rights-of-way; active and aban
doned railways and their rights-of-way; former 
electric interurban and street railway rights-of-way; 
and the medians and parking lanes of arterial streets 
having at least three lanes in each direction. Fol
lowing the identification of the major travel corri
dors best served by primary transit, and the selec
tion of specific alignments for each alternative 
primary transit mode from among the facility and 
right-of-way options in each corridor, system plans 
were developed for each mode, including the iden
tification of routes, stops, and stations. 

The test and evaluation of these maximum extent 
alternative modal system plans indicated the need 
to truncate the facilities and services postulated 
under each of the primary transit mode alterna
tives in order to provide reasonably cost-effective 
system plans. Three of the four modal system plans 
required substantial truncation: the bus-on-busway, 
light rail transit, and bus-on-freeway plans. With 
respect to the commuter rail plan, it was deter
mined that no commuter rail route would meet 
at least one-half of its operating and maintenance 
costs on an all-day and minimum frequency-of
service basis under this future. It was therefore 
recommended that commuter rail not be given 
further consideration under this future. 

Testing of the truncated bus-on-freeway plan and 
of the composite light rail and busway system 
plans-in which the service provided by these 
modes was supplemented in certain corridors by 
bus-on-freeway facilities in order to provide com
parable areawide coverage of primary transit 
service-indicated that all these alternative trun
cated and composite primary transit system plans 
could be expected to work well in the design year 
2000, providing a reasonably similar high level of 
primary transit service. The alternative systems 

were found to be quite similar with respect to total 
ridership, required annual public subsidy of oper
ating and maintenance costs, operating and main
tenance cost-effectiveness, and overall level of 
service. Each system was expected to result in 
about the same level of total transit use in the 
area-specifically, between 177,200 and 180,200 
trips on an average weekday in the plan design 
year. In addition, each system was expected to 
entail a similar annual operating and maintenance 
cost deficit, between $23 and $26 million in the 
plan design year, and to recover a similar pro
portion of the design year operating and main
tenance costs from farebox revenues, between 
46 and 48 percent. Finally, each plan was expected 
to result in about the same average overall speed 
of travel for transit trips on the total transit system 
in the design year, between 17 and 18 mph. 

The analyses indicated that substantially more 
transit trips may be expected to be made on 
the primary element of the light rail transit and 
busway plans; 43,500 and 37,600 weekday trips, 
respectively, compared with 15,300 trips under the 
bus-on-freeway plan. These additional trips, how
ever, may be expected to be made under the 
bus-on-freeway plan as well, but on the local and 
express elements of that plan at a lower level of 
service; that is, at speeds of about 15 mph com
pared with 24 mph on the light rail transit and 
busway primary elements. The overall level of 
service provided to all transit trips made on the 
bus-on-freeway plan, however, may be expected 
to be about the same as under the light rail transit 
and busway plans because the bus-on-freeway plan 
would provide a faster trip of about 28 mph on the 
primary elements. 

There are significant differences in the capital 
investment and capital costs attendant to the 
implementation of the alternative plans. (Capital 
investment is defined as the total outlay of funds 
for guideway, station, and support facility con
struction and vehicle acquisition necessary to 
implement a plan over the plan design period, and 
indicates total capital resources required for plan 
implementation. Capital cost is defined as the capi
tal investment less the value of the remaining life 
of facilities and vehicles beyond the plan design 
period, and indicates the true capital cost of plan 
implementation over the plan design period.) The 
bus-on-freeway plan was found to require the least 
capital outlay over the plan design period, $203 
million. The other two plans, busway and light rail 
transit, were found to require substantially more 



capital investment, $453 and $607 million, respec
tively, as they would both require new fixed guide
way constructon. Because of the expected 30-year 
life of any new guideways to be constructed, and 
the relatively longer life of rail transit vehicles, 
the differences in capital costs between the plans 
over the design period, while substantial, were 
considerably less than the differences in capital 
investment. The bus-on-freeway plan was found 
to have the lowest capital cost of $143 million. 
The busway and light rail transit plans were found 
to entail capital costs of $268 million and $336 mil
lion, respectively. 

The differences in capital costs between the plans 
may be expected to dominate the small differences 
found in annual operating and maintenance cost 
subsidy. The bus-on-freeway plan was found to 
have the lowest total public cost to the plan design 
year of $594 million, or $0.52 per passenger to the 
design year, based on two assumptions: first, each 
plan would be implemented incrementally over the 
plan design period and that an equal capital expen
diture would be made in each year over the 20-year 
plan design period, and second, that the annual 
operating and maintenance cost subsidy would 
increase linearly from the current level of about 
$19 million to the plan design year level of 
between $23 and $26 million. The busway plan 
was found to have a total public cost to the design 
year of $709 million, or $0.62 per passenger to 
the design year; and the light rail transit plan was 
found to have a total public cost to the design 
year of $771 million, or $0.68 per passenger to 
the design year. Thus, the light rail transit plan 
would entail about 30 percent more total public 
costs over the design period than the bus-on
freeway plan. 

Certain intangible benefits, however, would sup
port development of the higher cost light rail 
transit plan. These include environmental advan
tages, advantages in shaping land use development 
and redevelopment, energy advantages, travel 
safety advantages, and advantages in reliability of 
operation. The light rail transit plan was deter
mined to have some environmental advantages with 
respect to air pollution and noise within the speci
fic corridors, although total areawide transpor
tation system air pollutant emissions and noise 
generation would not differ significantly under any 
of the transit system plans, because automobile 
and truck traffic and attendant air pollution and 
noise would be nearly the same under all of the 
transit plans. Within specific corridors and areas, 

however, the light rail vehicles would emit air 
pollutants, such emissions occurring at a remotely 
located central power generating station. A bus 
would, however, emit air pollutants locally, releas
ing about one-half the carbon monoxide and 
hydrocarbons as an automobile and six times the 
nitrogen oxides. Also, a bus may be expected to 
generate about 20 percent more noise than a light 
rail vehicle, and about 5 to 15 percent more noise 
than an automobile. The principal noise and air 
pollution impacts may be expected to be effected 
in the Milwaukee central business district, where 
transit traffic volumes would be significant. Speci
fically, on the proposed Wisconsin Avenue transit 
mall, the light rail transit plan would result in 
the replacement of up to 100 buses during peak 
hours with 36 one-car trains of articulated light 
rail vehicles. 

All transit guideway alternatives may have a poten
tial to attract, and thereby guide and shape, land 
use development and redevelopment, because they 
represent a public commitment to high-quality 
transit service and would increase transit travel 
accessibility. Light rail transit is considered by 
some to have a greater potential effect on develop
ment than the bus-on-freeway and bus-on-busway 
alternatives because it represents the greatest per
manent public commitment to a high level of 
transit service in a specific location, and because 
its exclusive guideway and electrically propelled 
vehicles should provide the greatest increase in 
transit travel accessibility. However, the analyses 
indicated that the light rail transit system plan 
would provide about the same accessibility as the 
bus-on-freeway plan. Moreover, there are other 
factors which affect land development and redevel
opment which could offset the land development 
potential of light rail transit. These factors are the 
presence of economic forces which support sub
stantial land use development and redevelopment; 
the existence of a strong demand for such develop
ment and redevelopment in the urban area; the 
attractiveness of sites surrounding rail transit sta
tions in terms of ease of access, utility and other 
urban services, physical features, and social char
acteristics; the existence of a public land use policy 
which encourages such development and redevelop
ment through coordinated tax policies, infrastruc
ture supply, and appropriate land use controls, as 
well as local neighborhood and community accep
tance and approval; the presence of land near the 
stations which is available, or which can be readily 
assembled, for development; and the provision of 
a new transportation advantage through improve-
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ments in transit travel accessibility. Thus, increased 
land development potential of light rail transit 
must be considered uncertain at best. 

The analyses indicated that the light rail transit 
plan may be expected to effect little savings of 
petroleum use over the other alternative plans 
considered because it would not result in signifi
cantly less automobile use than any of the other 
alternatives, and automobile energy use dominates 
transit energy use. The use of electricity by light 
rail transit may, however, be regarded as a signifi
cant advantage in the event of a serious petroleum 
shortage, because the electrical energy it uses 
would not be affected and the system would have 
the potential for expanding service. The expansion 
of light rail transit service may, however, be diffi
cult in an emergency situation as vehicles for addi
tional service may be difficult to obtain quickly. 

Also, because they would be provided over fixed 
guideways, light rail transit or bus-on-busway 
transit service would be considered to be more 
reliable than transit service provided over public 
roadways shared with other traffic. Light rail 
transit or bus-on-busway transit, particularly to 
the extent that these modes utillze exclusive 
rights-of-way, should not be affected to any 
significant degree by traffic congestion, traffic 
accidents, or street and utility repairs which are 
common on public arterial street rights-of-way. 
Also, operational problems caused by inclement 
weather-especially snow and ice-may be expected 
to be less severe than such problems on public 
streets. Light rail transit fixed guideways which are 
located within public street rights-of-way, how
ever-either in median areas, in reserved lanes, or in 
mixed traffic-may be expected to be affected by 
all these problems to the extent that the guideway 
is not separated from adjacent motor vehicle traffic 
and from cross traffic at intersections. In addition, 
light rail transit suffers from the potential for an 
entire guideway segment to lose service should 
a single vehicle or train break down or become 
involved in an accident since, unlike rubber-tired 
motor vehicles, light rail vehicles cannot be steered 
around obstructions. Service disruptions can also 
occur from power outages, a breakdown in the 
overhead power distribution system, and such 
emergencies as fires which may require hose lines 
to be stretched across trackage. 

The safety of the light rail transit plan may be 
expected to be greater than that of the motor 
bus-on-freeway plan because of the extensive use 
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of dedicated street right-of-way in addition to 
signals at crossings which provide preferential treat
ment for the light rail vehicles. In addition, if high
level boarding platforms are used, it may be 
expected that boarding and deboarding accidents, 
which are among the most common types of acci
dents in current day transit operations, would be 
significantly reduced. In addition, the massive struc
ture of a light rail vehicle offers more protection 
to passengers than a bus in the event of vehicle-to
vehicle and vehicle-to-fixed object collisions. 

The light rail transit plan would also have an 
advantage with respect to operating and mainte
nance cost-effectiveness or efficiency as it would 
have the smallest necessary public subsidy in the 
plan design year, although the other plans would 
have only slightly higher subsidies. In the design 
year, the light rail transit plan would require 
$1.9 million, or 7 percent, less subsidy than the 
bus-on-freeway plan, and about the same subsidy 
as the busway plan. 

However, even when considered together, these 
intangible benefits supporting the development 
of the higher cost light rail transit plan probably 
do not outweigh the capital cost difference 
between that plan and the bus-on-freeway plan. 
Therefore, because the bus-on-freeway plan would 
attract the highest transit ridership of the plans and 
would have the lowest total public cost over the 
plan design period, the bus-on-freeway plan was 
recommended as the best plan under this alterna
tive future. 

It should be noted that the bus-on-freeway plan 
recommended under this future is a unique plan 
involving the provision of primary transit service 
over an operationally controlled freeway system. 
The resulting high-speed, nonstop or limited stop 
rapid transit service over those freeways would 
provide a very high level of service, a service sup
plemented by coordinated express and local feeder 
bus service. Labor productivity of the system 
would be enhanced by the use of high-capacity 
articulated buses. Only substantial additional 
automobile traffic congestion in the Milwaukee 
area, which is not expected under this alternative 
future, would give the exclusive fixed guideway 
alternative plans a level-of-service advantage over 
the recommended bus-on-freeway alternative. 

It is important to note that the recommended bus
on-freeway plan represents a significant improve
ment over the present transit system. It will, 



however, be necessary to implement each com
ponent of the recommended plan if the level of 
service and cost-effectiveness of the bus-on-freeway 
alternative is to approach that of the busway and 
light rail transit alternatives. One of these improve
ments is the emphasis on carrying a significant 
proportion of the tetal transit trips on primary and 
secondary or express lines, and not on tertiary 
lines. Only with emphasis on faster primary and 
secondary lines which are more labor-efficient and 
attractive to travelers, and only with the use of 
high-capacity articulated buses which are more 
labor-efficient, will the bus-on-freeway plan 
approach the alternative fixed guideway plans 
in number of trips carried and cost-effectiveness. 
A particularly important improvement required 
under the bus-on-freeway plan is extensive prefer
ential treatment for transit vehicles, particularly 
through the areawide freeway traffic manage
ment system. 

The implementation of a freeway traffic manage
ment system would require ramp meters to be 
constructed at freeway entrance ramps throughout 
the Milwaukee area, including all of Milwaukee 
County, substantial parts of Waukesha and Ozaukee 
Counties, and parts of Washington and Racine 
Counties. This extensive ramp metering would be 
essential to attainment of the free-flowing opera
tion of the area freeway system envisioned under 
the bus-on-freeway plan. Under the plan, it is 
envisioned that the freeway traffic management 
system would exercise sufficient constraint on 
freeway access to ensure uninterrupted freeway 
traffic flow and operating speeds of at least 40 to 
45 mph over essentially all of the freeway system 
in the Milwaukee area during average weekday 
peak travel periods. 

A limited freeway traffic management system 
implemented incrementally by the Wisconsin 
Department of Transportation since 1969 is in 
operation today in central Milwaukee County. The 
system consists of ramp meters and corresponding 
freeway traffic detectors at 20 freeway entrance 
ramps in central Milwaukee County. This limited 
system was originally operated primarily to facili
tate the smooth entry of vehicles into the traffic 
stream on the most heavily congested freeway 
segments in the central area of Milwaukee County. 
This original objective has been broadened to 
include reducing total freeway traffic volumes by 
restricting access. While providing important bene
fits in promoting the safer and smoother flow of 
traffic near entrance ramps, this limited system 

would not attain the high level of freeway opera
tion envisioned under the bus-on-freeway plan, par
ticularly under this alternative future which envi
sions growth in total regional travel. The access at 
the limited freeway entrance ramps located on con
gested freeway segments which are now metered 
would have to be severely constrained to poten
tially attain the level of freeway operation envi
sioned under the bus-on-freeway plan. Only with 
an areawide system of ramp meters and attendant 
control of freeway access would the envisioned 
freeway operation be practically attainable. 

It should be recognized in this respect that there 
are obstacles to expanding the present limited free
way traffic management system. The Regional Plan
ning Commission's Intergovernmental Coordinating 
and Advisory Committee on Transportation System 
Planning and Programming for the Milwaukee 
Urbanized Area has refused to include the instal
lation of any further ramp meters in the trans
portation improvement program for southeastern 
Wisconsin, and recommended in the transportation 
systems management plan for the Milwaukee area 
(see SEWRPC Community Assistance Planning 
Report No. 21, A Transportation Systems Manage
ment Plan for the Kenosha, Milwaukee, and Racine 
Urbanized Areas in Southeastern Wisconsin: 1978) 
that a prospectus for a preliminary engineering 
study of an areawide freeway traffic management 
system be prepared prior to endorsement by the 
Committee of any further implementation of such 
a system. 17 The study was to provide recommen
dations concerning the extent of freeway ramp 
metering and attendant preferential motor bus 
access to the freeway system in the greater Mil
waukee area; the speeds and volumes to which the 
area freeway system should be controlled; and, 
importantly, the degree of metering which would 

17 An areawide freeway traffic management system 
was also recommended lor implementation under 
the Commission's long-range regional transporta
tion system plan (see SEWRPC Planning Report 
No. 25, A Regional Land Use Plan and a Regional 
Transportation Plan for Southeastern Wisconsin: 
2000, Volume Two, Alternative and Recom
mended Plans). 
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be necessary at each on-ramp to achieve those free
way speeds and volumes. The study was to address 
the potential costs and benefits of freeway traffic 
management, assessing resultant freeway and sur
face arterial street congestion and travel speeds, 
freeway entrance ramp queues and the impacts 
of such queues on· connecting surface arterial 
streets, and the equity as well as costs of freeway 
traffic management. 

On March 26,1979, the prospectus for the required 
preliminary engineering study was completed by 
the Commission staff and unanimously approved 
by the steering committee created by the Commis
sion to guide the preparation of the prospectus. 
The prospectus was approved by the Commission 
itself on June 7, 1979. However, funding for the 
conduct of the study recommended in the pros
pectus has not been obtained to date. As a con
sequence, the Intergovernmental Coordinating and 
Advisory Committee on Transportation System 
Planning and Programming for the Milwaukee 
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Urbanized Area did not in 1980 and 1981 approve 
the installation of any additional ramp meters in 
the Milwaukee area. 

The areawide freeway traffic management system 
would have to consist of an interconnected system 
of ramp meters throughout the Milwaukee area, 
a centralized control computer system govern
ing operation of the ramp meters, surveillance 
equipment, changeable message signs, lane control 
signals, and entrance ramp reconstruction for 
transit vehicle bypass lanes. The capital investment 
required for such a system, consisting of an esti
mated total of 166 ramp-meter locations, has been 
estimated to total $14.5 million in 1979 dollars. 
The operation and maintenance of such an area
wide system, including building maintenance, com
puter maintenance, staff salaries, and the operation 
and maintenance of the ramp meters, has been 
estimated to cost $870,000 annually in 1979 dol
lars. All these costs have been included in the 
bus-on-freeway plan. 



Chapter V 

ALTERNATIVE PRIMARY TRANSIT SYSTEM PLAN COMPARISON AND EVALUATION FOR THE 
MODERATE GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN ALTERNATIVE FUTURE 

INTRODUCTION 

This chapter describes the design, test, and evalua
tion of primary transit alternatives under the 
moderate growth scenario-decentralized land use 
plan alternative future. This alternative future is 
one of the two futures which lie between the most 
optimistic and pessimistic futures for transit use 
in the Milwaukee area considered in this planning 
effort. The moderate growth scenario-decentralized 
land use future assumes moderate increases in the 
levels of population and economic activity within 
the Region; a substantial increase in the cost of 
motor fuel, as well as a real increase in the out-of
pocket cost of automobile travel; and a stabiliza
tion of population lifestyle trends, with only small 
increases in female labor force participation and 
little change in household size. New urban develop
ment under this alternative future is assumed to 
take place in accordance with a decentralized land 
use plan and therefore to occur primarily at low 
densities in a highly diffused pattern, with much of 
the new development being located well beyond 
the periphery of existing urban centers. Salient 
aspects of this alternative future are summarized 
in Table 252, and are described in greater detail in 
a companion document to this report, SEWRPC 
Technical Report No. 25, Alternative Futures for 
Southeastern Wisconsin. 

Alternative primary transit system plans for this 
future were designed, tested, and evaluated utiliz
ing the six-step procedure described in Chapter II 
of this report. The first step in this process was the 
identification of the maximum extent of the corri
dors to be considered for the provision of primary 
transit facilities and services. This step was readily 
accomplished because it had been concluded earlier 
in the study that the two extreme futures con
sidered under the study had essentially the same 
seven maximum extent corridors. It could there
fore be reasonably assumed that these corridors 
were the maximum extent of primary transit facili
ties and services to be considered under any inter
mediate future. 

In the second step of the plan design, test, and 
evaluation process under this future, preferred 
alternative alignments were selected within each 
of the corridors for each of the modes: bus-on
freeway, commuter rail, busway, and light rail 
transit. 1 Because it had been established that the 
preferred alternative alignments would be the same 
under both of the two extreme futures-as the 
costs of the alternative alignments and their rela
tive travel speeds would not vary between the 
futures, and as the relative magnitude of acces
sibility to employment and resident population 
of the preferred and alternative alignments in the 
seven corridors was determined not to vary signi
ficantly between the two extreme futures-it was 
concluded that these same preferred alignments 
should be used to test alternative primary transit 
system plans under this future. 

1 Maximum extent corridors were also defined for 
heavy rail rapid transit under the moderate growth 
scenario-centralized land use plan alternative future, 
the most optimistic future of the lour considered 
and the first for which alternative primary transit 
plans were designed, tested, and evaluated under 
this study. Under the moderate growth scenario
centralized land use plan alternative future, specific 
heavy rail rapid transit alignments were selected 
within each of the corridors of major travel 
demand, and a maximum extent system plan was 
quantitatively tested and evaluated. When com
paring the heavy rail mode with the light rail 
mode, the test and evaluation showed the heavy 
rail rapid transit mode as recovering a similar pro
portion of operating and maintenance costs from 
farebox revenues, but carrying less ridership and 
requiring more than twice the capital cost. Accord
ingly, heavy rail rapid transit was eliminated from 
further consideration as an alternative primary 
transit mode and was not evaluated under the three 
less optimistic futures considered under this study. 
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Table 252 

CHARACTERISTICS OF THE MODERATE GROWTH SCENARIO
DECENTRALIZED LAND USE PLAN ALTERNATIVE FUTURE 

Energy 

Oil price to converge with world oil price, 
which will increase at 5 percent annual 
rate to $72 per barrel in the year 2000 
(1979 dollars) 

Petroleum-based motor fuel to increase 
to $2.30 per gallon by the year 2000 
(1979 dollars) 

Assumes some potential for major or 
continuing disruptions in oil supply 

Low degree of conservation in all sectors 
resulting in increase in energy use of 
3 percent per year 

Average automobile fuel efficiency of 
27.5 miles per galion 

Economic Activity of 
Region in the Year 2000 

1,016,000 jobs 
Manufacturing 
Services. 
Other ..... 

Key External Factors 

Economic Conditions 

Region is considered to have relatively 
high attractiveness and competitiveness 

Per capita and household income increase 
as a result of attractiveness and com
petitiveness of Region, an increased 
proportion of the population is of work 
force age, and there is increased labor 
force participation 

Attendant Regional Change 

Population Lifestyles 

Female labor force participation increases 
to 50 to 55 percent and total labor force 
participation is 60 to 65 percent 

A continuation of below replacement 
fertility rates during the next decade, 
followed by an increase to replace
ment level by the year 2000 

Average household size stabil izes 

Population of Region 
in the Year 2000 

2,219,300 persons 
32 percent 
40 percent 
28 percent 

29.2 percent-0-19 years of age 
58.5 percent-20-64 years of age 
12.3 percent----65 years of age or older 

739,400 households Income of $29,600 per household in 1979 dollars 
(38 percent increase since 1970, or a 1.1 percent 
annual rate of increase) Average household size of 2.9 persons 

Income of $10,000 per capita in 1979 dollars 
(54 percent increase since 1970, or a 1.4 percent 
annual rate of increase) 

Land Use Plan 

Urban Growth and Density 

Occurs primarily at suburban residential 
densities ina diffused pattern in areas 
proximate to, and removed from, 
existing urban centers 

Existing developed portions of Milwaukee 
may decrease in residential density 
between 1970 and 2000 

Source: SEWRPC. 
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Population Distribution 

Milwaukee County 
Population 898,500 persons 
Percent Change 

from 1970 -14.8 
Percent Change 

from 1978 5.8 
Outlying County 

Population 
(Ozaukee, 
Washington, 
Waukesha) 786,700 persons 

Percent Change 
from 1970 125.0 

Percent Change 
from 1978 77.4 

Employment Distribution 

Milwaukee County 
Employment 523,400 jobs 
Percent Change 

from 1970 2.4 
Percent Change 

from 1978 - 6.9 
Outlying County 

Employment 
(Ozaukee, 
Washington, 
Waukesha) 274,800 jobs 

Percent Change 
from 1970 160.7 

Percent Change 
from 1978 94.3 



In the third step of the plan design, test, and eval
uation process under this future, maximum extent 
system plans for each primary transit mode were 
formulated by combining the preferred alignments 
into a system, and the routes, stations, and mainte
nance and storage facility needs for each mode 
were identified. Again, it was concluded that the 
same system plan design considerations that applied 
to the two extreme futures applied to this future, 
and, consequently, the maximum extent system 
plans under all three futures are the same. 

In the fourth step of the plan design, test, and 
evaluation process under this future, the maxi
mum extent system plans were subject to test and 
evaluation using traffic simulation model studies. 
Based upon this evaluation of the maximum extent 
system plans, truncated plans for each mode were 
developed. Those facilities and services shown by 
the test and evaluation of the maximum extent 
plans to be unproductive were deleted from these 
truncated versions of the maximum extent system 
plans. The truncated system plans were then tested, 
evaluated, and compared. 

In the fifth step of the process, a best system 
plan was synthesized for this alternative future. 
That plan was a combination of the truncated 
plans tested and compared for the various modes. 
This best plan for the moderate growth scenario
decentralized land use plan alternative future was 
then used along with the best plans for the other 
three alternative futures in the sixth and final step 
of the process-the development of a recommended 
primary transit system plan for the Milwaukee 
area. This recommended plan consisted of two 
tiers, a "lower tier" and an "upper tier." 

The lower tier, intended for immediate implemen
tation, is comprised of those elements of the alter
native primary transit system plans which appeared 
in the best plans selected for three or four of the 
alternative futures and which, therefore, could be 
considered ro bust and viable under the full range 
of possible futures and under greatly varying future 
conditions. The upper tier consisted of those ele
ments which appeared in the best plans selected 
for only one or two of the futures. Implementation 
of facilities in the upper tier is intended to be 
postponed for a period of time, until the need 
for the facilities can be better established over 
time. Available rights-of-way for such facilities 
were, however, intended to be preserved in order 
to retain maximum flexibility for future primary 
transit development. 

EVALUATION OF ALTERNATIVE 
PRIMARY TRANSIT SYSTEM PLANS 

The definition of the maximum extent network of 
corridors under this future, as well as the selection 
of the preferred alignments within the corridors 
of those networks and the combination of these 
preferred alignments into system plans, was accom
plished without significant analysis as it had earlier 
been established in the study that the same cor
ridors, alignments, and system plans could be 
defined for the two extreme futures under the 
study. Accordingly, the first major step of the 
moderate growth scenario-decentralized land use 
plan was the design, test, and evaluation of the 
maximum extent system plans for each of the 
modes. Because these plans were maximum extent 
plans which proposed to extend service beyond 
what could be considered reasonably warranted 
limits, the initial evaluation of the plans was con
fined to a few selected, basic measures of the ser
vice provided, the potential utilization, and the 
costs entailed-measures which consisted of a small, 
but important, subset of the primary transit system 
development objectives and standards adopted 
under the study. 

Evaluation of Maximum Extent 
Bus-on-Freeway System Plan 
One of the primary transit technologies potentially 
applicable in the Milwaukee area over the next 
20 years is that of buses operating over operation
ally controlled freeways. The maximum extent 
system plan developed for this technology is sum
marized with respect to its coverage and routes 
in Chapter III of this report on Map 52 and in 
Table 108, and is summarized with respect to 
its performance under this future in Tables 253 
through 255. Map 53 and Table 111 of Chapter III 
and Tables 254, 256, and 257 provide comparable 
information for the base, or benchmark, plan used 
in the study. A description of the facilities and ser
vices of the primary, express, and local elements of 
both the maximum extent bus-on-freeway system 
plan and of the base plan was presented in Chap
ter III of this report and will not be repeated here. 
Only those characteristics of the maximum extent 
system plan which vary between the alternative 
futures, such as the frequency of service provided 
to meet demand, will be discussed. 

Headways on the bus-on-freeway primary transit 
element under this future would generally range 
from 12 to 30 minutes during the peak travel 
periods. During the off-peak travel periods, head-
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Station 
Number 

1 

2 
3 

4 
5 

6 
7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 
18 
19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 
30 

31 
32 

33 

34 

35 

36 
37 

38 

39 

40 

41 

42 

43 
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Table 253 

PRIMARY TRANSIT STATIONS FOR THE MAXIMUM EXTENT BUS-ON-FREEWAY SYSTEM 
PLAN UNDER THE MODERATE GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Travel Time 
Facilities and Services to Milwaukee 

Connecting 
CBO 

Frequency of Service (buses per hour) Location (minutes) 
Connecting Express or 

Morning Midday Afternoon Evening 
Civil Parking Primary Local Off-

Intersection Division Status Shelter Spaces Routes Routes Peak Peak In Out In Out In Out In Out 

IH 43 and STH 33 ..... Village of Proposed Ves 225 1 -- 47 44 2 2 1 1 3 3 1 1 
Saukville 

IH 43 and CTH Q .. ... Town of Grafton Proposed Ves 175 1 1 40 37 2 2 1 1 3 3 1 1 
S. 1 st Avenue and 

Wisconsin Avenue . . ... Village of Grafton Proposed Ves 75 1 1 51 48 2 2 1 1 3 3 1 1 
IH 43 and CTH C .. .... Town of Grafton Existing Ves 75 1 -- 37 34 2 2 1 1 3 3 1 1 
Cedarburg Road and 

Highland Road. , ... · . City of Mequon Existing Ves 200 1 1 46 43 2 2 1 1 3 3 1 1 
IH 43 and Mequon Road .. City of Mequon Proposed Ves 125 1 1 32 29 2 2 1 1 3 3 1 1 
N. 76th Street and 
W. Brown Deer Road. City of Milwaukee Proposed Ves 150 1 5 38 35 3 3 2 2 5 5 2 2 

IH 43 and 
Brown Deer Road . .... Village of Existing Ves 250 1 2 28 25 3 3 2 2 5 5 2 2 

River Hills 
N. Teutonia Avenue 

and W. Florist Avenue · . City of Milwaukee Proposed Ves 50 1 1 42 39 2 2 1 1 3 3 1 1 
IH 43 and 
W. Silver Spring Drive. · . Village of Glendale Existing Ves 200 4 7 22 19 11 11 5 5 15 15 5 5 

IH 43 and 

W. Locust Street .. . . · . City of Milwaukee Proposed Ves -- 3 4 16 14 3 3 2 2 5 5 2 2 
IH 43 and 

W. North Avenue .. . · . City of Milwaukee Proposed Ves -- 5 4 13 12 14 14 7 7 20 20 7 7 
W. Appleton Avenue and 

W. Silver Spring Drive . .. City of Milwau kee Proposed Ves 150 1 1 37 34 4 4 2 2 5 5 2 2 
W. North Avenue and 

W. Lisbon Avenue ... . City of Milwaukee Proposed Ves -- 1 3 21 18 4 4 2 2 5 5 2 2 
N. Main Street and 

W. Washington Street. · . City of West Bend Proposed Ves 75 1 -- 83 78 2 2 1 1 2 2 1 1 
S. Main Street and 

W. Paradise Drive . . City of West Bend Proposed Ves 175 1 -- 75 70 2 2 1 1 2 2 1 1 
U5H 45 and STH 60 . ... Town of Polk Proposed Ves 100 1 -- 66 61 2 2 1 1 2 2 1 1 
USH 45 and USH 145 . · . Town of Polk Proposed Ves 100 1 -- 57 52 2 2 1 1 2 2 1 1 
Pilgrim Road and 

Mequon Road . .. .. · . Village of Proposed Ves 50 1 1 46 41 3 3 1 1 3 3 1 1 
Germantown 

USH 41 and Main Street. Village of Proposed Ves 175 2 1 40 35 4 4 2 2 4 4 2 2 
Menomonee Falls 

N. 107th Street and 
W. Good Hope Road ... City of Milwaukee Proposed Ves 100 1 3 38 33 2 2 1 1 2 2 1 1 

N. Calhoun Road and 
W. Capitol Drive. . . ... City of Brookfield Proposed Ves 200 1 1 40 35 3 3 2 2 4 4 2 2 

N. 124th Street and 
W. Capitol Drive. .. . · . City of Wauwatosa Proposed Ves 150 1 3 35 30 3 3 2 2 4 4 2 2 

USH 45 and W. Water-
town Plank Road ..... City of Wauwatosa Existing Ves 250 2 2 28 24 4 4 3 3 4 4 3 3 

S. Main Street and 

E. Wisconsin Avenue . · . City of Oconomowoc Proposed Ves 90 1 -- 71 67 2 2 1 1 2 2 1 1 
E. Summit Avenue and 

Pabst Road .. .. . .... City of Oconomowoc Proposed Ves 25 1 -- 64 60 2 2 1 1 2 2 1 1 
Summit Avenue and 

Delafield Road . . ..... Town of Summit Existing Ves 50 1 -- 59 55 2 2 1 1 2 2 1 1 
Lakeland Road and 

STH 16 .. . . . . .... Village of Nashotah Existing Ves 60 1 -- 63 59 2 2 1 1 2 2 1 1 
STH 83 and IH 94 ..... City of Delafield Proposed Ves 50 1 -- 50 46 2 2 1 1 2 2 1 1 
Merton Avenue and 

STH 16 ...... . . ... Village of Hartland Proposed Ves 150 1 -- 56 52 2 2 1 1 2 2 1 1 
Main Street and USH 16 .. Village of Pewaukee Proposed Ves 100 1 1 46 42 2 2 1 1 2 2 1 1 
Grandview Boulevard 
and IH 94. . . ....... City of Wau kesha Proposed Ves 200 1 1 43 39 2 2 1 1 2 2 1 1 

N. Barstow Street and 
W. Main Street . ... .. . City of Waukesha Proposed Ves 75 1 1 44 40 2 2 1 1 2 2 1 1 

N. Barker Road and 
W. Blue Mound Road .. . Town of Brookfield Existing Ves 250 1 1 34 30 2 2 1 1 2 2 1 1 

N. Moorland Road 

and IH 94 .... .. . · . City of Brookfield Proposed Ves 150 3 2 30 26 6 6 3 3 6 6 3 3 
N. 84th Street and I H 94 .. City of Milwaukee Proposed Ves 275 9 2 22 18 20 20 10 10 21 21 10 10 
Cemetery Access Road 
and IH 94 ... ...... City of Milwaukee Proposed Ves -- 1 -- 20 16 4 4 3 3 4 4 3 3 

N. 3rd Street and 
W. Wisconsin Avenue . .. City of Milwaukee Existing Ves -- 29 23 -- -- 79 78 43 43 106 107 40 40 

USH 45 and 
W. National Avenue ... City of West Allis Proposed Ves 200 1 4 24 20 3 3 1 1 7 7 1 1 

S. 43rd Street and 
W. Morgan Avenue .... City of Milwaukee Proposed Ves 75 1 1 30 27 3 3 1 1 3 3 1 1 

S. 44th Street and 
W. National Avenue .. .. Village of Proposed Ves -- 1 2 20 17 3 3 1 1 3 3 1 1 

West Milwaukee 
S. 108th Street and 

5TH 15. ........ · . City of Greenfield Existing Ves 360 1 3 30 27 2 2 2 2 4 4 2 2 
W. Loomis Road and 

W. Rawson Avenue ... . City of Franklin Proposed Ves 75 1 1 37 33 2 2 2 2 2 2 2 2 



Table 253 (continued) 

Travel Time 

Facilities and Services to Milwaukee 

Location 

Station Civil Parking 
Number Intersection Division Status Shelter Spaces 

44 S. 76th Street and 
W. Cold Spring Road ... City of Greenfield Proposed Yes 150 

45 W. Loomis Road and 
W. Grange Avenue . .... Village of Greendale Proposed Yes .. 

46 S. 27th Street 
and IH 894 ......... City of Milwaukee Proposed Yes 300 

47 5TH 15 and 5TH 20 .... Town of East Troy Proposed Yes 75 
48 5TH 83 and 5TH 15 .... Town of Mukwonago Existing Yes 130 
49 CTH F and 5TH 15 ..... Town of Vernon Existing Yes 100 
50 Racine Avenue 

and 5TH 15 ........ City of New Berlin Existing Yes 205 
51 S. Moorland Road 

and 5TH 15 ........ City of New Berlin Proposed Yes 125 
52 6th Avenue and 

56th Street. . . . . . . . . City of Kenosha Existing Yes 75 
53 5TH 31 and 

52nd Avenue . ....... City of Kenosha Proposed Yes 450 
54 Wisconsin Avenue and 

6th Street . ......... City of Racine Proposed Yes 90 
55 STH 31 and 12th Street . . Town of Mt. Pleasant Proposed Yes 350 
56 IH 94 and 5TH 20 ..... Town of Mt. Pleasant Proposed Yes 300 
57 IH 94 and Ryan Road . .. City of Oak Creek Proposed Yes 250 
58 Nicholson Avenue and 

E. Rawson Avenue .... City of Oak Creek Proposed Yes 175 
59 IH 94 and 

W. College Avenue . .... City of Milwaukee Existing Yes 425 
60 IH 94 and 

W. Holt Avenue . ..... City of Milwaukee Existing Yes 240 
61 S. Lake Drive and 

E. Lunham Avenue .... City of Cudahy Proposed Yes 200 

Source: SEWRPC. 

ways would generally range from 30 to 60 minutes 
in both the midday and evening travel periods. 
Consequently, nearly five times more bus miles of 
primary transit service would be provided under 
the maximum extent plan under the moderate 
growth scenario-decentralized land use plan alter
native future than under the base plan. A signifi
cant part of this difference would result from the 
extension of primary service into off-peak travel 
periods during the midday and evening, as indicated 
in Tables 255 and 257. About 28 percent more bus 
miles of express and local service operated would 
be provided under the maximum extent plan than 
under the base plan-about 83,000 bus miles on an 
average weekday, compared with 65,000. 

Transit Utilization: Under the maximum extent 
bus-on-freeway system plan of the moderate 
growth scenario-decentralized land use plan, about 
256,700 trips may be expected to be made on 
public transit in the Milwaukee area on an average 

Connecting 
CSD 

Frequency of Service (buses per houd 
(minutes) 

Connecting Express or 
Morning Midday Afternoon Evening 

Primary Local Off· 
Routes Routes Peak Peak In Dut In Out In Out In Out 

1 2 29 26 2 2 1 1 5 5 1 1 

1 2 29 26 2 2 2 2 2 2 2 2 

1 3 25 22 3 3 2 2 4 4 2 2 
1 .. 74 70 2 2 1 1 2 2 1 1 

1 .. 65 61 2 2 1 1 2 2 1 1 

1 .. 55 51 2 2 1 1 2 2 1 1 

1 .. 49 45 2 2 1 1 2 2 1 1 

1 2 43 39 2 2 1 1 2 2 1 1 

1 6 72 69 3 3 3 3 6 6 2 2 

1 1 58 55 3 3 3 3 6 6 2 2 

1 8 66 63 3 3 3 3 6 6 2 2 

1 1 54 51 3 3 3 3 6 6 2 2 
1 .. 44 41 3 3 3 3 6 6 2 2 
1 2 30 27 3 3 2 2 3 3 1 1 

1 1 31 28 3 3 1 1 4 4 1 1 

4 4 26 23 8 8 6 6 14 14 4 4 

1 3 21 20 5 5 2 2 8 8 2 2 

1 .. 28 27 3 2 1 1 2 3 1 1 

weekday in the plan design year, as shown in 
Tables 258 and 259. About 52,300, or 20 percent 
of these transit trips, may be expected to utilize 
the primary transit system for all or a portion of 
the trip. Thus, the maximum extent bus-on-freeway 
plan envisions that about 6 percent of the total 
of 4.4 million person trips which may be expected 
to be made in the greater Milwaukee area in the 
plan design year will be made on public transit, and 
that about 1 percent will be made on primary 
transit. More than 39,000, or about 18 percent, 
more transit trips may be expected under this 
plan than under the base plan. Nearly all of this 
increased transit use would be on the primary 
transit element of the plan. 

Costs: Estimates of the total capital costs that 
would be incurred in the development of the maxi
mum extent bus-on-freeway system plan and the 
base system plan are summarized in Table 260. The 
costs shown include all construction costs, plus the 
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Table 254 

FACILITY AND OPERATION CHARACTERISTICS 
OF THE BASE SYSTEM PLAN AND MAXIMUM 

EXTENT BUS-ON-FREEWAY SYSTEM PLAN 
UNDER THE MODERATE GROWTH SCENARIO

DECENTRALIZED LAND USE PLAN 

Maximum 
Extent 

Base Bus-on· 
Characteristic Plan Freeway Plan 

Primary Element 
Exclusive Guideway Miles 
Subway. . . . . . . . . . · . .. . . 
Elevated. · . · ....... . , .. 
At-Grade · . · . · . . . . .. .. 

Total .. .. 

Shared Guideway Miles 
Freeways .... · .. · . 51.5 163.6 
Surface Arterial Streets . · . 49.5 81.9 

Total 101.0 245.5 

Route Miles · . · . 449 1,218 
Vehicle Miles .. · . · . 7,200 35,640 
Vehicle Hours. · . · . · . · . 310 1,250 
Vehicles Required. · . · . 63 172 

Express and Local Elements 
Route Miles · . · . · . 1,302 1,823 
Vehicle Miles .. .. · . 64,820 83,060 
Vehicle Hours . .. 4,440 5,290 
Vehicles Required. · . 496 670 

Total System 
Route Miles · ... 1,755 3,041 
Vehicle Miles .. 72,020 118,700 
Vehicle Hours . · . 4,750 6,540 
Vehicles Required. · . 559 842 

Source: SEWRPC. 

cost of right-of-way acquisition and the acquisition 
and replacement of vehicles, as needed, over the 
plan design period. Most capital items required 
to implement the plan have useful lives beyond the 
20·year plan design period, as noted in Table 260. 

The total capital cost of the base plan is esti
mated at $186 million. Most of this cost would 
be required to purchase buses for the proposed 
short-range service expansion within Milwaukee 
County and to replace buses in order to maintain 
the existing service to the year 2000. About $19.2 
million, or 10 percent of the total capital cost, 
would be required for the primary transit element. 
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The total capital cost of the maximum extent 
bus-on-freeway plan is estimated at $286 million. 
About $14 million, or about 5 percent of this 
cost, would be required to implement a freeway 
operational control system in the Milwaukee 
urbanized area. About $231 million would be 
incurred in the purchase of new and replacement 
of transit vehicles-$69.6 million of which would 
be for the purchase of 290 articulated buses, and 
$161.1 million of which would be for the pur
chase of 1,151 conventional buses. The remain
ing $41 million would be required to construct 
park-ride stations and to expand bus storage and 
maintenance facilities. About $106.8 million, or 
37 percent of the total capital cost of the plan, 
would be required for its primary transit element . 

Under current funding programs, all capital expense 
items are eligible for up to 80 percent federal 
funding. Based upon this formula, the nonfederal 
share of the total capital cost of the maximum 
extent bus-on-freeway plan can be expected to 
approximate $57 million. The remaining $229 mil
lion would constitute the federal share of the capi
tal cost under the Urban Mass Transportation 
Administration (UMTA) Sections 3 and 5 funding 
programs. Under the base plan, the nonfederal 
share and the federal share are estimated to total 
$37 million and $149 million, respectively. 

Table 261 presents the annual operating and main
tenance costs and fare box revenues anticipated for 
the design year of the base and maximum extent 
bus-on-freeway plans. Under the base plan, oper
ating and maintenance costs may be expected to 
approximate $46 million in the design year for 
both primary transit and local and express bus 
service in the Milwaukee area. Implementation of 
the maximum extent bus-on-freeway plan would 
increase the total operating and maintenance costs 
for the Milwaukee area in the year 2000 by about 
$30 million over the base plan, to a total cost of 
$76 million. The cost of operating and maintaining 
the primary transit system in the design year may 
be expected to approximate $3 million under the 
base plan, and $21 million under the maximum 
extent bus-an-freeway plan. Primary transit system 
operating and maintenance costs would thus repre
sent more than 6 percent of the total operating 
and maintenance costs expected in the design year 
for the base plan, and about 28 percent of the 
total operating and maintenance costs expected 
in the design year for the maximum extent bus-on
freeway plan. 



Table 255 

TIME-Of-DAY OPERATION Of THE MAXIMUM EXTENT BUS-ON-fREEWAY SYSTEM 
PLAN UNDER THE MODERATE GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Morning Midday Afternoon Evening 
Element Peak Off-Peak Peak Off-Peak 

Primary 
Route Miles. 1,218 1,197 1,218 1,141 
Vehicle Miles. 8,510 9,930 11,460 5,740 
Vehicle Hours 310 330 410 200 
Vehicles Required 130 74 172 63 

Express and Local 
Route Miles .. 1,823 1,749 1,823 1,646 
Vehicle Miles .. 19,170 23,210 23,060 17,490 
Vehicle Hours 1,250 1,460 1,520 1,060 
Vehicles Required 570 262 670 183 

Total System 
Route Miles. 3,041 2,946 3,041 2,787 
Vehicle Miles. 27,680 33,140 34,520 23,230 
Vehicle Hours 1,560 1,790 1,930 1,260 
Vehicles Required 700 336 842 246 

Source: SEWRPC. 

Table 256 

CHARACTERISTICS Of TRANSIT STATIONS fOR THE BASE SYSTEM PLAN 
UNDER THE MODERATE GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Travel Time 
Facitities and Services to Milwaukee 

Total 

1,218 
35,640 

1,250 
172 

1,823 
83,060 

5,290 
670 

3,041 
118,700 

6,540 
842 

Connecting 
CBD 

Frequency of Service (buses per hour) Location (minutes) 
Connecting Express or 

Morning Midday Afternoon Evening 
Station Civit Parking Primary Local Off· 
Number Intersection Division Status Shelter Spaces Routes Routes Peak Peak In Out In Out In Out In Out 

N. 76th Street and 
W. Brown Deer Road ... City of Mitwaukee Existing8 

Ves 100 38 5 3 
N. Green Bay Road and 

W. Brown Deer Road. Village of 
Brown Deer Existinga Ves 100 32 3 

IH 43 and 
W. Brown Deer Road . Village of River Hills Existing Ves 300 25 24 5 2 2 

4 N. Teutonia Avenue and 
W. Florist Avenue .. City of Milwaukee Existing a Ves 50 30 5 

IH 43 and 
W. Silver Spring Drive. Village of Glendale Existing Ves 190 6 22 19 4 2 2 9 

6 W. Appleton Avenue and 
W. Silver Spring Drive. City of Milwaukee Proposed Ves 100 37 4 2 4 

W. North Avenue and 
W. Lisbon Avenue •. City of Milwaukee Proposed Ves 2 21 4 2 3 4 

N. 107th Street and 
W. Good Hope Road City of Milwaukee Proposed Ves 125 36 2 

9 N. 124th Street and 
W. Capitol Drive. City of Wauwatosa Existing a 

Ves 250 33 4 2 3 4 
10 USH 45 and W. Water-

town Plank Road City of Wauwatosa Existing Ves 200 26 8 
11 N. Clinton Street and 

W. Madison Street .. City of Wau kesha Existing Ves 60 52 
12 N. Barker Road and 

W. Blue Mound Road. Town of Brookfield Existing Ves 250 38 
13 N. 3rd Street and 

W. Wisconsin Avenue ... City of Milwaukee Existing Ves 16 21 57 28 2 35 68 
14 S. 1 Oath Street and 

W. Cleveland Avenue. City of West Allis Existinga Ves 250 29 4 4 6 
15 S. 10ath Street 

and 5TH 15 City of Greenfield Existing Ves 360 30 2 3 4 
16 S. 76th Street and 

W. Cold Spring Road ... City of Greenfield Existinga Ves 200 29 3 
17 IH 94 and W. Ryan Road City of Oak Creek Proposed Ves 75 30 
18 IH 94 and 

W. College Avenue .. City of M ilwau kee Existing Ves 425 26 4 
19 IH 94 and 

W. Holt Avenue ••. City of Milwaukee Existing Ves 240 21 4 4 5 5 
20 S. Lake Drive and 

E. Lunham Avenue. , .. City of Cudahy Proposed Ves 150 28 6 4 

BStation is currently, and would continue to be, part of a privately owned shopping center parking lot. 

Source: SEWRPC. 
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Table 257 

TIME-OF-DAY OPERATION OF THE BASE SYSTEM PLAN UNDER THE 
MODERATE GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Morning Midday 
Element Peak Off-Peak 

Primary 
Route Miles ........ 449 45 
Vehicle Miles ....... 3,070 390 
Vehicle Hours · ..... 130 20 
Vehicles Required .... 53 3 

Express and Local 
Route Miles ........ 1,284 1,071 
Vehicle Miles ....... 14,260 19,550 

~ 
Vehicle Hours · ..... 990 1,310 
Vehicles Required .... 363 222 

Total System 
Route Miles ........ 1,733 1,116 
Vehicle Miles ....... 17,330 19,940 
Vehicle Hours · ..... 1,120 
Vehicles Required .... 416 

Source: SEWRPC. 

The average operating and maintenance cost per 
passenger for the base plan in the plan design year 
is estimated at $0.74. For the maximum extent 
bus-on-freeway plan, the average cost per passen
ger may be expected to approach $1.06-$0.32, 
or 43 percent, more than the base plan cost. The 
average operating and maintenance cost per pas
senger mile would be about 6 percent less under 
the maximum extent bus-on-freeway plan alter
native, $0.16, compared with $0.17 for the base 
plan. The average operating and maintenance cost 
per passenger and per passenger mile for the pri
mary element of the base plan would be $1.32 
and $0.16, respectively, and for the primary ele
ment of the maximum extent bus-on-freeway plan, 
$1.60 and $0.10, respectively. 

The total annual fare box revenue which may be 
expected to be generated in the plan design year 
under the base plan is $25 million in 1979 dol
lars, compared with about $33 million under the 
maximum extent bus-on-freeway plan. Under the 
maximum extent bus-on-freeway alternative, the 
primary transit element could be expected to 
generate about 31 percent, or $10 million, of the 
total revenues, compared with 9 percent, or 
$1.9 million, for the base plan. 

The operating deficit in the year 2000 for the 
maximum extent bus-on-freeway plan would be 
about $43 million, expressed in 1979 dollars, 
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1,330 
225 

Afternoon Evening 
Peak Off-Peak Total 

449 -- 449 
3,740 -- 7,200 

160 -- 310 
63 -- 63 

1,302 953 1,302 
19,180 11,830 64,820 

1,360 780 4,440 
496 129 496 

1,751 953 1,751 
22,920 11,830 72,020 

1,520 780 4,750 
559 129 559 

requiring a subsidy of about $0.59 per passenger. 
This compares with the base system plan deficit 
of about $22 million, or $0.34 per passenger. 
Farebox revenues would cover about 43 percent 
of operating costs under the maximum extent 
bus-on-freeway plan, and 53 percent of such costs 
under the base plan. 

Under current operating assistance programs, the 
federal government may be expected to fund 
50 percent of the operating deficit up to the total 
urbanized area apportionment, and the State has, 
in the past, funded up to 72 percent of the non
federal share.2 The annual local share of the public 

2 The maximum federal operating assistance fund
ing allotment for the Milwaukee area for the year 
1979 was $11.6 million in 1979 dollars, greater 
than the $10.8 million required to provide 50 per
cent federal funding of the operating deficits under 
the base plan, but somewhat less than the $21.6 
million required to provide such funding under the 
maximum extent bus-on-freeway plan. Great uncer
tainty is involved in any estimation of the possible 
federal and state shares of operating deficits, as 
these shares are subject to changing legislative 
action over the plan design period. Even at this 
time, the Governor has proposed changing the state 
share of the operating deficit funding to 25 percent 
of the total operating cost of urban transit systems. 



Table 258 

TRANSIT TRIPMAKING BY PURPOSE IN THE MILWAUKEE AREA FOR THE 
BASE SYSTEM PLAN AND MAXIMUM EXTENT BUS-ON-FREEWAY SYSTEM PLAN 

UNDER THE MODERATE GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Base Plan Maximum Extent Bus-on-Freeway Plan 

Transit Trips Transit Trips 

Total Percent of Total Percent of 
Trip Purpose Person Trips a 

Number Total Trips Person Tripsa Number Total Trips 

Home-Based Work .. 1,061,500 57,500 5.4 1,059,900 67,300 6.3 
Home-Based Shopping. 627,900 33,100 5.3 627,300 39,100 6.2 
Home-Based Other . . . 1,464,800 67,300 4.6 1,461,700 89,300 6.1 
Nonhome Based. . . . . . 778,800 13,700 1.8 776,300 15,200 2.0 
School. .......... 454,200 45,800 10.0 454,200 45,800 10.1 

Total 4,387,200 217,400 5.0 4,379,400 256,700 5.9 

a The difference in the total person trips generated under the maximum extent bus-an-freeway plan and the total person trips generated under 
the base plan may be attributed to the effect of the level of transit service on household automobile ownership, and the effect of automobile 
ownership on trip generation. Lower levels of transit service have been found to be correlated with increased automobile ownership, and 
greater automobile ownership has been found to be correlated ~'Vith increased trip generation. The Commission travel simulation models reflect 
these relationships between level of transit service, automobile ownership, and trip generation, as well as the relationships of these factors to 
household size, level of income, and residential density. The small differences in total person trip generation between these plans, however, are 
not significant in the evaluation of the alternative transit plans under this study. 

Source: SEWRPC. 

Table 259 

PRIMARY AND TOTAL TRANSIT SYSTEM TRIPMAKING BY TIME OF DAY FOR THE 
BASE SYSTEM PLAN AND MAXIMUM EXTENT BUS-ON-FREEWA Y SYSTEM PLAN 

UNDER THE MODERATE GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Base Plan Maximum Extent Bus-on-Freeway Plan 

Primary Element Total System Primary Element Total System 

Time Transit Percent Transit 
of Day Trips of Total Trips 

Morning. .. 4,300 41.7 46,900 
Midday ... 400 3.9 75,900 
Afternoon. 5,600 54.4 74,900 
Evening. .. -- -- 19,700 

Total 10,300 100.0 217,400 

Source: SEWRPC. 

funding requirement in the year 2000 would be 
about $6 million for the maximum extent bus-on
freeway system, and somewhat less, $3 million, 
for the base system. 

Development of Truncated Plan: The results of the 
traffic assignments to, and attendant evaluation of, 
the maximum extent bus-on-freeway system plan 
are summarized in Table 262. The maximum extent 

Percent Transit Percent Transit Percent 

of Total Trips of Total Trips of Total 

21.6 11,300 21.6 53,300 20.8 
34.9 15,900 30.4 91,300 35.6 
34.4 19,800 37.9 87,300 34.0 

9.1 5,300 10.1 24,800 9.6 

100.0 52,300 100.0 256,700 100.0 

bus-on-freeway system plan has higher capital costs 
and greater operating deficits, both in total and 
on a per-passenger basis, than does the base plan. 
In addition, fare box revenues under the maxi
mum extent bus-on-freeway system plan cover 
a much smaller proportion of operating costs in 
the plan design year than do such revenues under 
the base plan, particularly with respect to its pri
mary element. 
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Table 260 

TOTAL CAPITAL EXPENDITURES TO DESIGN YEAR REQUIRED FOR THE 
BASE SYSTEM PLAN AND MAXIMUM EXTENT BUS-ON-FREEWAY SYSTEM PLAN 

UNDER THE MODERATE GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Maximum Extent 
Capital Costa Base Plan Bus-on-Freeway Plan 

Guideway Developmentb ............... $ -- $ 14,326,000 
Station DevelopmentC 

..•••••.••......• 2,468,500 18,169,500 
Vehicle Storage and Maintenance 

Facility Developmenl . . . . . . . . . . . . . . . 18,950,000 23,150,000 
Vehicle Acquisition and Replacementd ....... 164.780,000 230,740,000 

Total $186,198,500 $286,385,500 

a It is assumed under this capital cost analysis that both the base plan and the maximum extent bus-on-freeway plan would be implemented 
incrementally from 1985 to 2000. The capital costs shown in this table are those required to develop and maintain the system over the 
20-year plan df!$ign period from 1980 to 2000. Portions of nearly all the elements of the plan have useful lives extending beyond the design 
pe.-iod and are therefore capable of use beyond the design period. 

b Includes for the bus-on-freeway plan the implementation cost of the proposed freeway operational control system in the Milwaukee area, 
which has an estimated useful lire of 30 years. 

c Includes the cost of acquiring land for stations and storage and maintenance facilities as necessary-nine acres under the base plan and 
52 acres under the maximum extent bus-an-freeway plan. This land is assumed to have a life of 100 years. The useful lite of station facilities 
is estimated at 30 years. 

d This capital cost category includes the cost of acquisition and replacement as necessary over the 2D-year design period of all buses used in 
the system. Both plans assume the aveilability of the existing fleet of 640 buses with an average age of 10 years in 1980. Buses are assumed to 
have an average useful life of 12 years. 

Source: SEWRPC. 

Most of the increases in the cost and decreases in 
the cost-effectiveness of the maximum extent bus
on-freeway system plan can be attributed to the 
overextension of primary transit service envisioned 
in this plan. 3 Under the maximum extent plan, 
primary transit service would be extended into 
large areas of the Region not now served. In addi
tion, it would be expanded into an all-day opera
tion, and it W04ld be provided with head ways of 
no more than 30 minutes during the peak travel 
periods in the peak direction and 60 minutes other
wise. Thus, the primary transit service proposed 
would be a true transit service, available for trip
making of all purposes. The cost-effectiveness of 
the routes on which bus-on-freeway service would 
be extended can be identified through a deter
mination of what proportion of the operating costs 
of the routes may be expected to be recovered 
through farebox revenues. As shown in Table 263, 
only four of the routes under the maximum extent 
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3 The extension of local and express service under 
the maximum extent bus-on-freeway plan and all 
other plans also contributes to this increase in cost 
and decrease in cost-effectiveness. The express 
(secondary) and local (tertiary) service included 
in each maximum extent primary transit system 
plan is basically in accord with the adopted long
range regional transportation system plan. The 
local and express routes and schedules were modi
fied, however, to coordinate properly the secon
dary and tertiary service proposed to be provided 
with the primary service proposed under the dif
ferent primary transit alternatives. Any further 
refinements in the extent of the secondary or 
tertiary service should equally affect the cost of 
each primary transit alternative considered, and 
should, therefore, not affect a comparison of 
those alternatives_ 



Table 261 

PRIMARY AND TOTAL TRANSIT SYSTEM DESIGN 
YEAR OPERATING AND MAINTENANCE COSTS 
FOR THE BASE SYSTEM PLAN AND MAXIMUM 

EXTENT BUS·ON·FREEWAY SYSTEM PLAN 
UNDER THE MODERATE GROWTH SCENARIO· 

DECENTRALIZED LAND USE PLAN 

Cost Element 

Ridership 
Primary Element. 
Total System. 

Operating and Maintenance Cost 
Primary Element .. 
Total System. 

Operating and Maintenance 
Cost per Passenger 

Primary Element. 
Systemwide Average 

Operating and Maintenance 
Cost per Passenger Mile 

Primary Element. 
Total System. 

Farebox Revenue 
Primary Element. 
Total System. 

Operating Deficit 
Primary Element. 

Total System ......... . 

Farebox Revenue as a Percent of 
Operating and Maintenance Costs 

Primary Element. 
Total System .. 

Public Funding Under 
Current Program8 

Federal (50 percent of 
operating deficit) 

Primary Element. 

Total System 
State (72 percent of nonfederal 

share of operating deficit) 
Primary Element. 
Total System . , 

Local 
Primary Element, 
Total System . 

Local Operating Deficit per Ride 
Primary Element ... 
Total System. 

Maximum Extent 
Base Plan Bus-on·Freeway Plan 

2,626,500 13,336,500 
62,685,500 72,612,500 

$ 3,464,400 $21 ,344,800 
46,323,500 76,265,000 

$1.32 $1.60 
0.74 1.06 

$0.16 $0.10 
0.17 0.16 

$ 1,575,900 $10,299,500 
24,697,600 33,094,000 

$ 1,888,500 $11,045,300 
21,625,900 43,171,000 

45 48 
53 43 

$ 944,250 $ 5,522,650 
10,812,950 21,581,500 

679,860 3,976,310 
7,785,320 15,541,560 

264,390 1,546,340 
3,027,630 6,043,940 

$0.10 $0.12 
0.05 0.08 

a The maximum federal operating assistance funding allotment for the Milwaukee area for 
the year 1979 was $11.6 million in 1979 dollars, greater than the $10.8 million required 
to provide 50 percent federal funding of the operating deficit under the base plan, but less 
than the $21,6 million required to provide such funding under the maximum extent bus
on-freeway plan_ Great uncertainty is involved in any estimation of the possible federal 
and state shares of operating deficits, as these shares are subject to changing legislative 
action over the plan design period. Even at this time, the Governor has proposed changing 
the state share of the operating deficit funding to 25 percent of the total operating cost 
of urban transit systems. 

Source: SEWRPC. 

plan are expected to meet at least one-half of their 
operating costs through fare box revenues. Ten of 
the routes are expected to meet between 40 and 
50 percent of their operating costs through fare
box revenues. 

Table 262 

COST·EFFECTIVENESS COMPARISON OF THE 
BASE SYSTEM PLAN AND MAXIMUM EXTENT 

BUS·ON·FREEWAY SYSTEM PLAN UNDER 
THE MODERATE GROWTH SCENARIO· 

DECENTRALIZED LAND USE PLAN 

Maximum Extent 
Cost Element 

Ridership 
I n Design Year ... 
To Design Year 

Capital Cost 
Total to Design Year 
To Design Year per Passenger. , . 
To Design Year After 

Accounting for Useful Life 
Beyond Design Year .... 

To Design Year per Passenger 
After Accounting for Useful 
Life Beyond Design Year .... 

Operating Cost 
Percent Met by Farebox 

Revenues in Design Year 
Operating Deficit in Design Year 
Operating Deficit per 

Passenger in Design Year ... , 
Operating Deficit to Design Year . 
Operating Deficit to 

Design Year per Passenger. 

Total Cost 
To Design Year 

Federal Share. 
Nonfederal Share. 

To Design Year per Passenger .. . 
Federal Share ........... . 
Nonfederal Share ....... . 

To Design Year After 
Accounting for Useful Life 
Beyond Design Year ....... . 

Federal Share. , , ....... . 
Nonfederal Share, ..... , , . 

To Design Year per Passenger 
After Accounting for Useful 
Life Beyond Design Year, , , , . 

Federal Share, .... 
Nonfederal Share, . , , . 

Source: SEWRPC. 

Base Plan Bus-an-Freeway Plan 

62,685,500 72,612,500 
1,238,433,200 1,317,849,200 

$186,198,500 $286,385,500 
0.15 0.22 

124,606,570 180,135,500 

0.10 0.14 

53 43 
$ 21,625,900 $ 43,171,000 

0.34 0.59 
418,319,800 590,680,600 

0.34 0.45 

$604,518,300 $877 ,066,1 00 
258,118,700 524,448,700 
246,399,600 352,617,400 

0.49 0.67 
0.29 0.40 
0.20 0.27 

542,926,370 770,816,100 
308,845,160 439,448,700 
234,081,210 331,367,400 

0.44 0.59 
0.25 0.34 
0.19 0.25 

To reduce operating deficits and increase the pro
portion of primary transit operating costs met 
by fare box revenues, it was necessary to truncate 
the maximum extent bus-on-freeway plan. In order 
to do so while maintaining a framework of true 
primary transit service in the Milwaukee area, and, 
importantly, to assure reasonable comparability 
between all primary transit alternatives tested, this 
truncation was limited to reductions in the extent 
of service provided. Nevertheless, those bus-on
freeway facilities and services which could be rea
sonably cost-effective if the time periods and 
frequency of service offered were reduced were 
identified so that these reduced services could be 
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Table 263 

OPERATING COST-EFFECTIVENESS OF BUS-ON-FREEWAY ROUTES 
OF THE MAXIMUM EXTENT BUS-ON-FREEWAY SYSTEM PLAN UNDER 

THE MODERATE GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Passenger 
Miles 

Route of Travel 

1-Port Washington 41,010 
2-Cedarburg 21,720 
3-Mequon 12,530 
4-Brown Deer 26,580 
5-River Hills 12,680 
6-Northwest Side 22,190 
7-Wauwatosa 5,050 
8-West Bend 34,050 
9-Germantown 12,230 

10-Menomonee Falls 11,540 
11-Menomonee Falls 21,980 
12-Brookfield 19,460 
13-Milwaukee County 

Institutions/UWM 750 
14-0conomowoc/Pewaukee 30,580 
15-0conomowoc/Delafield 17,340 
16-Wau kesha 26,920 
17-East Troy 35,450 
18-Hales Corners 19,120 
19-Greenfield 12,020 
20-West Allis 16,760 
21-Stadium 4,660 
22-Frankl in 7,840 
23-Kenoshd 185,440 
24-Racine 161,980 
25-0ak Creek/Ryan Road 17,460 
26-0ak Creek/Rawson Avenue 12,600 
27-South Side/UWM 1,520 
28-South Side/College Avenue 2,510 
29-South SidellH 894 8,960 
30-South Side/Holt Avenue 14,090 
31-Cudahy 7,280 

Total 824,300 

Source: SEWRPC. 

considered for addition to the "best" primary 
transit system plan for this future as "specialized" 
transit service.4 

Accordingly, with the objective of reducing bus
on-freeway operating deficits by increasing the 
proportion of bus-on-freeway operating costs met 
by fare box revenues to at least 50 percent, the 
maximum extent bus-on-freeway system plan was 
truncated as set forth in Table 264 and on Map 110. 
Each bus-on-freeway route for which fare box 
revenues were not expected to approach 50 per-
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Percent of 
Operating 

Vehicles Cost Met by 
Farebox Miles Operating Farebox 
Revenue of Travel Cost Revenue 

$ 2,010 1,981 $ 4,301 47 
1,060 1,235 2,681 40 

610 1,040 2,258 27 
1,300 1,193 2,590 50 

620 1,146 2,488 25 
1,090 1,042 2,262 48 

250 1,208 2,622 9 
1,670 1,822 3,955 42 

600 1,320 2,866 21 
560 1,215 2,638 21 

1,080 1,125 2,442 44 
950 1,177 2,555 37 

40 524 1,138 3 
1,500 1,666 3,617 41 

850 1,728 3,751 23 
1,320 945 2,052 64 
1,740 1,815 3,940 44 

940 1,106 2,401 39 
590 778 1,689 35 
820 824 1,789 46 
230 434 942 24 
380 896 1,945 20 

9,090 4,213 9,146 99 
7,940 3,557 7,722 103 

860 986 2,140 40 
620 853 1,852 33 

80 473 1,027 7 
120 276 599 21 
440 840 1,824 24 
690 675 1,465 47 
360 464 1,007 35 

$40,410 38,557 $83,704 48 

4 Reductions in the time periods of service and 
increases in the headways operated have the poten
tial to affect primary transit cost-effectiveness 
significantly. The off-peak-period operations of 
bus-on-freeway service under this future are less 
cost-effective than the peak-period operations. 
However, limiting bus-on-freeway service to the 
peak travel periods may be expected to increase 

(footnote continued on next page) 



(footnote 4 continued) 

only slightly the average systemwide proportion of 
bus-on-freeway operating costs met by fare box 
revenues because under peak-period-only opera
tion, travel on the bus-on-freeway system may be 
expected to be reduced to the primarily work- and 
school-related travel generated during the morning 
peak period. Nevertheless, because travel on the 
bus-on-freeway system during the peak periods is 
highly directional, being largely oriented to the 
Milwaukee central business district in the morning 
and from the central business district in the after
noon, limiting service in the peak period to the 
peak direction could be expected to double the 
proportion of bus-on-freeway operating costs met 
by fare box revenues. This conclusion assumes the 
use of satellite storage facilities for the limited 
number of peak-period buses required to serve the 
most outlying stations. Under such an arrange
ment, drivers would have to report to, and leave 
work from, the outlying stations. Otherwise, the 
extent of deadhead bus miles required for such 
a peak-period and peak-direction operation would 
be inconsistent with the average operating cost per 
revenue bus mile used to estimate the costs of bus 
alternatives under this study. 

To reduce the frequency of service, maximum 
headways in the peak periods and the peak direc
tion were increased from 30 to 60 minutes with 
only a relatively small reduction in transit use 
and a substantial reduction in operating cost. 
The decrease in ridership would result from the 
attendant increase in wait time for transit service. 
First wait times under this study were assumed 
to approximate one-half of the headway up to 
a maximum of 10 minutes. Consequently, the 
increases in maximum headway would not affect 
this wait time. However, all subsequent wait times, 
which were attendant to transfers, were estimated 
at one-half of the headway with no upper limit. 
It should be noted that, by not permitting head
ways greater than 60 minutes, it was assumed 
that any decrease in operating costs possible 
through further headway increases would result 
in ridership and revenue reductions and a subse
quent stabilization or decline in the proportion of 
operating costs recovered from fare box revenues. 
The ridership reductions would result from the 
inconvenient schedule. 

cent of operating costs on an all-day and minimum 
frequency basis was cut back. However, those 
routes which could be expected to meet 50 percent 
of their operating costs through farebox revenues 
with reductions in the time periods or frequency 
of service were identified for consideration later in 
the study, and are summarized in Table 264. 

Evaluation of Maximum Extent 
Commuter Rail System Plan 
Another of the primary transit technologies poten
tially applicable in the Milwaukee area over the 
next 20 years is commuter rail. The maximum 
extent system plan developed for this technology 
is summarized with respect to its coverage and 
routes in Chapter III of this report on Map 57 and 
in Table 122, and is summarized with respect to 
its operation under this future in Tables 265 
through 267. Map 53 and Table 111 of Chap
ter III and Tables 266, 256, and 257 provide com
parable information for the base, or benchmark, 
plan used in the study. A description of the facili
ties and services of the primary, express, and local 
elements of both the maximum extent commuter 
rail plan and the base plan is provided in Chap
ter III of this report and will not be repeated 
here. Only those characteristics of the maximum 
extent commuter rail plan which vary between 
the futures, specifically, the provision of service 
to meet demand, will be discussed. 

Under this alternative future, headways on the com
muter rail primary transit element were assumed 
to be one-half hour in the peak period in the peak 
direction, and every hour otherwise. Commuter rail 
trains would consist of a locomotive and one coach, 
except on the route through Racine to Kenosha, 
where trains of four coaches would be used during 
the peak periods, and on the route to Oconomo
woc, where trains of two coaches would be used 
in the peak periods and trains of two coaches 
would be used during the off-peak periods. Under 
the maximum extent commuter rail plan for this 
future, there would be 10,150 vehicle miles of 
primary transit service-a 41 percent increase over 
the level of service provided in the base plan. The 
number of express and local service bus miles 
operated would increase by about 42 percent over 
the number envisioned in the base plan, from 
about 64,800 to about 91,900 bus miles on an 
average weekday. 

Transit Utilization: Under the maximum extent 
commuter rail system plan for the moderate 
growth scenario-decentralized land use plan alter-
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Table 264 

RECOMMENDED CHANGES IN THE MAXIMUM EXTENT BUS-ON-FREEWAY SYSTEM PLAN 
LINDER THE MODERATE GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Route 

2-Cedarburg 

3-Mequon 

5-River Hills 

7-Wauwatosa 

8-West Bend 

9-Germantown, and 
10, and 11-Menomonee Falls 

12-Brookfield 

13-Milwaukee County 
Institutions/UWM 

15-0conomowoc/Delafield 

17-East Troy 

18-Hales Corners 

21-Stadium 

22-Franklin 

25-0ak Creek/Ryan Road 

26-0ak Creek/Rawson Avenue 

27-South Side/UWM 

28-South Side/College Avenue 

29-South Side/iH 894 

31-Cudahy 

Sourt;e: SEWRPC. 

464 

Recommended Change 

Route to be truncated but retained for consideration as addition to 
final plan, with service limited to peak periods and peak directions, 

and possibly increased headways 

Route to be truncated but retained for consideration as addition to 
final plan, with service limited to peak period and peak direction 

Route to be cut back to park-ride lot at the North-South Freeway 
(IH 43) and W. Silver Spring Drive 

Route to be truncated but retained for consideration as addition to 
final plan, with service limited to peak periods and possibly 
increased headways. Also, feeder loop operating over W. Burleigh 
Street and N. Mayfair Road to park-ride lot at Zoo Freeway 
(USH 45) and W. Watertown Plank Road to be dropped. Express 
service to N. Glenview Avenue to be cut back 

Route to be truncated but retained for consideration as addition to 
final plan, with service limited to peak periods and peak directions, 
and possibly increased headways 

Routes to be combined into one route 

Route to be truncated but retained for consideration as addition to 
final plan, with service limited to peak periods and possibly 

increased headways 

Route to be eliminated 

Route to be cut back to Waukesha at Station 32 

Route to be truncated but retained for consideration as addition to 
final plan, with service limited to peak periods and peak directions, 

and possibly increased headways 

Route to be truncated but retained for consideration as addition to 
final plan, with service limited to peak periods and possibly 
increased headways 

Route to be truncated but retained for consideration as addition to 
final plan, with service limited to peak periods and possibly 
increased headways 

Route to be eliminated 

Route to be truncated but retained for consideration as addition to 
final plan, with service limited to peak periods and possibly 
increased headways 

Route to be eliminated 

Route to be eliminated 

Route to be eliminated 

Route to be truncated but retained for consideration as addition to 
final plan, with service limited to peak periods and possibly 
increased headways 

Route to be truncated but retained for consideration as addition to 
final plan, with service limited to peak periods and possibly 
increased headways 
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RECOMMENDED TRUNCATED BUS-ON
FREEWAY SYSTEM PLAN UNDER THE 

MODERATE GROWTH SCENARIO
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The maximum extent bus-cn-freeway system plan shown on Map 52 in Chapter III was truncated with the objective of maximizing the number 
of bus-an-freeway primary transit routes for which 50 percent of the operating costs could be met with farebox revenues. A total of 15 of the 
31 routes in the maximum extent ptan, totaling 569 route miles in length, were proposed to be retained in the truncated plan. Eleven of the 
16 routes proposed to be deleted from the truncated plan were recommended to be considered for addition to the final "best" plan recom
mended for this future as specialized peak-period-onJy service. 

Source: SEWRPC. 465 



Station 
Number 

1 

2 
3 
4 

5 

6 

7 

8 

9 

10 

11 

12 

13 
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15 
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17 
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19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 
32 

33 

34 
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Table 265 

PRIMARY TRANSIT STATIONS FOR THE MAXIMUM EXTENT COMMUTER RAIL SYSTEM PLAN 
UNDER THE MODERATE GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Travel Time 

Facilities and Services to Milwaukee 

Connecting 
CBO 

Frequency of Service (trains per period) 
Location (minutes) 

Connecting Express or 
Morning Midday Afternoon Evening 

Civil Parking Primary Local Off· 
Intersection Division Status Shelter Spaces Routes Routes Peak Peak In Out In Out In Out In Out 

N. Maple Street and 

W. Grand Avenue. City of Proposed Yes 150 1 55 55 6 3 6 6 3 6 4 4 
Port Washington 

IH43andCTHC. Town of Grafton Proposed Yes 50 1 .. 44 44 6 3 6 6 3 6 4 4 
I H 43 and Mequon Road. City of Mequon Proposed Yes 75 1 1 38 38 6 3 6 6 3 6 4 4 
Rexleigh Drive and 

E. Brown Deer Road Village of Bayside Proposed Yes 1 2 32 32 6 3 6 6 3 6 4 4 
Railroad Street and 

Dekora Street Village of Saukville Proposed Yes 75 1 58 58 6 3 6 6 3 6 4 4 
11 th Avenue and 

North Street Village of Grafton Proposed Yes 150 1 1 51 51 6 3 6 6 3 6 4 4 
Cardinal Avenue and 

Pioneer Road. City of Cedarbu rg Proposed Yes 225 1 1 44 44 6 3 6 6 3 6 4 4 
Main Street and 

Friestadt Road .. Village of Thiensville Proposed Yes 75 1 1 39 39 6 3 6 6 3 6 4 4 
Baehr Road and 

Donges Bay Road. City oi Mequon Proposed Yes 100 1 1 34 34 6 3 6 6 3 6 4 4 
Deerbrook Trail and 

W. Brown Deer Road . Village of Proposed Yes 75 1 1 29 29 6 3 6 6 3 6 4 4 
Brown Deer 

N. Teutonia Avenue and 

W. Silver Spring Drive. City of Milwaukee Proposed Yes 125 3 2 22 22 18 9 18 18 9 18 12 12 
N. 34th Street and 

W. Capitol Drive. City of Milwaukee Proposed Yes 3 2 17 17 18 9 18 18 9 18 12 12 
N. 30th Street and 

W. North Avenue City of Milwaukee Proposed Yes .. 3 2 13 13 18 9 18 18 9 18 12 12 
N. 44th Street and 

W. Blue Mound Road City of M ilwau kee Proposed Yes 4 1 6 6 24 12 24 24 12 24 16 16 
N. 5th Street and 

W. St. Paul Avenue City of Milwaukee Existing Yes 6 3 36 18 36 36 18 36 24 24 
Island Drive and 

E. Washington Street. City of West Bend Proposed Yes 125 1 64 64 6 3 6 6 3 6 4 4 
N. Center Street and 

Mai n Street. Village of Jackson Proposed Yes 175 1 .' 53 53 6 3 6 6 3 6 4 4 
S. Country Alre Drive 

and Mequon Road. Village of Proposed Yes 100 1 1 42 42 6 3 6 6 3 6 4 4 
Germantown 

N. 107th Street and 

W. Brown Deer Road City of Milwaukee Proposed Yes 50 1 2 35 35 6 3 6 6 3 6 4 4 
N. 68th Street and 

W. Bradley Road. City of rvlilwaukee Proposed Yes 50 1 1 29 29 6 3 6 6 3 6 4 4 
S. Main Street and 

Collins Street. City of Proposed Yes 125 1 62 62 6 3 6 6 3 6 4 4 
Oconomowoc 

Sawyer Road 

and USH 16 Town of Proposed Yes .. 1 55 55 6 3 6 6 3 6 4 4 
Oconomowoc 

Lakeland Road 

and CTH PP Village of Nashotah Proposed Yes 50 1 50 50 6 3 6 6 3 6 4 4 
Cottonwood Avenue 

and Pawli?'g Avenue. Village of Hartland Proposed Yes 175 1 45 45 6 3 6 6 3 6 4 4 
W. Wisconsin Avenue 

and Capitol Drive. Village of Pewaukee Proposed Ves 150 1 1 38 38 6 3 6 6 3 6 4 4 
Duplainville Road 

and Marjean Lane Town of Pewaukee Proposed Yes 150 1 1 32 32 6 3 6 6 3 6 4 4 
N. Brookfield Road 

and River Road City of Brookfield Proposed Yes 75 1 1 27 27 6 3 6 6 3 6 4 4 
Legion Drive and 

Watertown Plank Road. Village of Elm Grove Proposed Yes 100 1 1 19 19 6 3 6 6 3 6 4 4 
N. 75th Street and 

W. State Street. City of Wauwatosa Proposed Yes 50 1 4 12 12 6 3 6 6 3 6 4 4 
N. Barstow Street 

and Cutler Street City of Wau kesha Proposed Yes 150 1 1 46 46 6 3 6 6 3 6 4 4 
Pearl Street and CTH A Town of Waukesha Proposed Yes 175 1 .. 40 40 6 3 6 6 3 6 4 4 
S. Moorland Road 

and Honey Lane. City of New Berlin Proposed Yes 50 1 2 33 33 6 3 6 6 3 6 4 4 
S. 10ath Street and 

Manor Park Drive. City of West Allis Proposed Yes 50 1 4 26 26 6 3 6 6 3 6 4 4 
S. 70th Street and 

Dickinson Street. City of Milwaukee Proposed Yes .. 1 1 19 19 6 3 6 6 3 6 4 4 



Table 265 (continued) 

Travel Time 

Facilities and Services to Milwaukee 

Location 

Station Civil Parking 
Number Intersection Division Status Shelter Spaces 

35 S. 27th Street and 
W. Dakota Street .... City of Milwaukee Proposed Ves --

36 14th Avenue and 
54th Street ....... City of Kenosha Existing Ves 200 

37 5TH 32 and CTH E .. ... Town of Somers Proposed Ves 300 
38 Memorial Drive and 

State Street. . . . .... City of Racine Proposed Ves 150 
39 5TH 32 and 

Three Mile Road, . . ... Town of Caledonia Proposed Ves 27~ 

40 5th Avenue and 
E. Ryan Road. ..... City of Oak Creek Proposed Ves 75 

41 13th Avenue and 
E. Rawson Avenue ... City of Proposed Ves --

South Milwaukee 
42 Whitnall Avenue and 

E. Grange Avenue .•. , City of Cudahy Proposed Ves 100 
43 Brust Avenue and 

E. Oklahoma Avenue. .. City of Milwaukee Proposed Ves 

Source: SEWRPC. 

native future, about 245,100 trips may be 
expected to be made on public transit in the 
Milwaukee area on an average weekday in the 
plan design year, as shown in Tables 268 and 
269. About 20,800, or 8 percent, of these transit 
trips may be expected to utilize the primary transit 
system for all or a portion of the trip. Thus, the 
maximum extent commuter rail system plan envi
sions that about 6 percent of the total of 4.4 mil
lion person trips which may be expected to be 
made in the greater Milwaukee area in the plan 
design year will be made using public transit, and 
that less than 1 percent will be made using primary 
transit. Under this future, primary transit usage 
under the commuter rail plan would be double that 
under the base plan, or 20,800 trips on an average 
weekday on commuter rail, compared with 10,300 
trips under the primary element of the base plan. 
About 27,700 more transit trips may be expected 
to be made under the maximum extent commuter 
rail system plan than under the base plan. 

Costs: Estimates of the total capital costs that 
would be incurred in the development of the 
maximum extent commuter rail system plan and 
the base system plan are summarized in Table 270. 
The costs shown include all track rehabilitation 
and construction costs, plus the cost of all loco
motive and passenger coach, and supporting bus, 

--

CBa 
Frequency of Service (trains per period) Connecting (minutes) 

Connecting Express or 
Morning Midday Afternoon Evening 

Primary Local Off-
Routes Routes Peak Peak In Out In Out In Out In Out 

1 4 12 12 6 3 6 6 3 6 4 4 

1 1 63 63 6 3 6 6 3 6 4 4 
1 1 57 57 6 3 6 6 3 6 4 4 

1 1 45 45 6 3 6 6 3 6 4 4 

1 1 39 39 6 3 6 6 3 6 4 4 

1 2 29 29 6 3 6 6 3 6 4 4 

1 2 22 22 6 3 6 6 3 6 4 4 

1 2 18 18 6 3 6 6 3 6 4 4 

1 2 10 10 6 3 6 6 3 6 4 4 

acquisition and replacement, as needed, over the 
plan design period. Most capital items required 
to implement the plan would have useful lives 
beyond the 20-year plan design period, as noted 
in Table 270. 

The total capital cost of the base plan is estimated 
at $186 million. Most of this cost would be 
required to purchase buses for the proposed short
range service expansion within Milwaukee County 
and to replace buses to maintain existing service to 
the year 2000. About $19.2 million, or 10 percent 
of the total capital cost, would be required for the 
primary transit element. 

The total capital cost of the maximum extent 
commuter rail plan is estimated at $335 million. 
About 38 percent of the total cost, or $129 mil
lion, would be required for the primary transit 
element of the plan. 

Under current funding programs, all capital expense 
items are eligible for up to 80 percent federal 
funding. Based upon this formula, the nonfederal 
share of the total capital cost of the maximum 
extent commuter rail plan can be expected to 
approximate $67 million. The remaining $268 mil
lion would constitute the federal share of the 
capital cost under the Urban Mass Transportation 

U,7 



Table 266 

FACILITY AND OPERATION CHARACTERISTICS 
OF THE BASE SYSTEM PLAN AND MAXIMUM 

EXTENT COMMUTER RAIL SYSTEM PLAN 
UNDER THE MODERATE GROWTH SCENARIO

DECENTRALIZED LAND USE PLAN 

Maximum 
Extent 

Base Commuter 
Characteristic Plan Rail Plan 

Primary Element 
Exclusive Guideway Miles 
Subway. -- --
Elevated. -- --
At-Grade -- 157.3 

Total -- 157.3a 

Shared Guideway Miles 
Freeways. 51.5 --
Surface Arterial Streets. 49.5 --

Total 101.0 --

Route Miles 449 354 
Vehicle Miles. 7,200 10,150 
Vehicle Hours. 310 329 
Vehicles Required. 63 60 
Trains Required. -- 36 

Express and Local Elements 
Route Miles 1,302 1,853 
Vehicle Mile~. 64,820 91,900 
Vehicle Hours 4,440 5,973 
Vehicles Required. 496 791 

Total System 
Route Miles 1,755 2,207 
Vehicle Miles. 72,020 102,050 
Vehicle Hours 4,750 6,302 
Vehicles Required. 559 851 
Trains Required. -- 36 

a Although commuter rail operation is designated in this table as 
being over an exclusive guideway, commuter trains would, in fact, 
operate over railway trackage shared with freight trains. 

Source: SEWRPC. 

Administration (UMT A) Sections 3 and 5 funding 
programs_ Under the base plan, the nonfederal 
share and the federal share are estimated to total 
$37 million and $149 million, respectively. 

Table 271 presents the annual operating and main
tenance costs and fare box revenues anticipated for 
the design year of the base and maximum extent 
commuter rail plans. Under the base plan, oper-
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ating and maintenance costs may be expected to 
approximate $46 million in the design year for 
both primary transit and local and express bus 
service in the Milwaukee area. Implementation of 
the maximum extent commuter rail plan would 
increase the total operating and maintenance costs 
by $31 million, to a total cost of $77 million. The 
cost of operating and maintaining the primary 
transit system in the design year may be expected 
to approximate $3 million under the base plan, and 
$16 million under the maximum extent commuter 
rail plan. Primary transit system operating and 
maintenance costs would thus represent 7 percent 
of the total operating and maintenance costs 
expected in the design year of the base plan, and 
21 percent of the total operating and maintenance 
costs expected in the design year of the maximum 
extent commuter rail plan. 

The average operating cost per passenger for the 
base plan in the plan design year is estimated at 
$0.74. For the maximum extent commuter rail 
plan, the average cost per passenger may be 
expected to approach $1.11-$0.37, or 50 percent, 
more than the base plan cost. The average oper
ating cost per passenger mile would be somewhat 
greater under the maximum extent commuter rail 
plan, $0.19, than under the base plan, $0.17. The 
average operating cost per passenger and per pas
senger mile for the primary element of the base 
plan would be $1.32 and $0.16, respectively, and 
for the maximum extent commuter rail plan would 
be $2.98 and $0.15, respectively. 

The total annual fare box revenue which may be 
expected to be generated in the plan design year 
under the base plan is $25 million, expressed in 
1979 dollars, compared with $32 million under 
the maximum extent commuter rail plan. Under 
the commuter rail alternative, the primary element 
may be expected to generate about 18 percent, or 
$6 million, of the total revenues, compared with 
6 percent, or $1.6 million, under the base plan. 

The operating deficit in the year 2000 for the 
maximum extent commuter rail plan would be 
about $45 million, expressed in 1979 dollars, 
requiring a subsidy of about $0.63 per passenger. 
This compares with the base system plan deficit 
of about $22 million, or $0.39 per passenger. Fare
box revenues could cover 42 percent of the oper
ating costs under the maximum extent commuter 
rail plan and 53 percent of such costs under the 
base plan. 



Table 267 

TIME·OF·DAY OPERATION OF THE MAXIMUM EXTENT COMMUTER RAIL SYSTEM PLAN 
UNDER THE MODERATE GROWTH SCENARIO·DECENTRALIZED LAND USE PLAN 

Morning Midday 
Element Peak Off-Peak 

Primary 
Route Miles ........ 354 354 
Vehicle Miles ....... 2,710 2,980 
Vehicle Hours · ..... 88 97 
Vehicles (coaches) 

Required ......... 60 24 
Trains Required ..... 36 18 

Express and Local 
Route Miles ........ 1,853 1,775 
Vehicle Miles ....... 20,340 25,950 
Vehicle Hours · ..... 1,347 1,663 
Vehicles Required .... 613 294 

Total System 
Route Miles ........ 2,207 2,129 
Vehicle Miles ....... 23,050 28,930 
Vehicle Hours · ..... 1,435 
Vehicles Required .... 673 
Trains Required ..... 36 

Source: SEWRPC. 

Under current operating assistance programs, the 
federal government may be expected to fund 
50 percent of the operating deficit up to the 
total urbanized area apportionment, and the State 
has, in the past, funded up to 72 percent of the 
nonfederal share.5 The annual local share of the 

5 The maximum federal operating assistance fund· 
ing allotment for the Milwaukee area for the year 
1979 was $11.6 million in 1979 dollars, more than 
the $10.8 million required to provide 50 percent 
federal funding of the operating deficits under the 
base plan, but somewhat less than the $22.3 mil
lion required to provide such funding under the 
maximum extent commuter rail plan. Great uncer
tainty is involved in any estimation of the possible 
federal and state shares of operating deficits, as 
these shares are subject to changing legislative 
action over the plan design period. Even at this 
time, the Governor has proposed changing the state 
share of the operating deficit funding to 25 percent 
of the total operating cost of urban transit systems. 

1,760 
318 

18 

Afternoon Evening 
Peak Off-Peak Total 

354 354 354 
2,780 1,680 10,150 

90 54 329 

60 21 60 
36 18 36 

1,853 1,672 1,853 
27,840 17,770 91,900 

1,868 1,095 5,973 
791 196 791 

2,207 2,026 2,207 
30,620 19,450 102,050 

1,958 1,149 6,302 
851 217 851 

36 18 36 

public funding requirement in the year 2000 would 
be about $6 million for the maximum extent 
commuter rail plan. The local funding requirement 
for the base system would be somewhat less
$3 million. 

Development of Truncated Plan: The results of the 
traffic assignments to, and attendant evaluation of, 
the maximum extent commuter rail system plan 
are summarized in Table 272. The maximum 
extent commuter rail system plan may be expected 
to have higher capital costs and greater operating 
deficits, both in total and on a per-passenger basis, 
than the base plan. In addition, farebox revenues 
under the maximum extent commuter rail system 
plan may be expected to cover a much smaller 
proportion of operating costs in the plan design 
year than would such revenues under the base plan, 
particularly with respect to its primary element. 

Most of the increases in the cost and decreases in 
the cost-effectiveness of the maximum extent com
muter rail system plan can be attributed to the 
overextension of primary transit service envisioned 
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Table 268 

TRANSIT TRIPMAKING BY PURPOSE IN THE MILWAUKEE AREA FOR THE 
BASE SYSTEM PLAN AND MAXIMUM EXTENT COMMUTER RAIL SYSTEM PLAN 

UNDER THE MODERATE GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Base Plan Maximum Extent Commuter Rail Plan 

Transit Trips Transit Trips 

Total Percent of Total Percent of 
Trip Purpose Person Trips Number Total Trips Person Trips Number Total Trips 

Home-Based Work .... 1,061,500 57,500 5.4 1,061,000 62,000 5.8 
Home-Based Shopping .. 627,900 33,100 5.3 627,700 38,600 6.1 
Home-Based Other . . . . 1,464,800 67,300 4.6 1,463,800 83,900 5.7 
Nonhome Based ...... 778,800 13,700 1.8 777,000 14,800 1.9 
School ........... 454,200 45,800 10.0 454,200 45,800 10.0 

Total 4,387,200 217,400 5.0 4,383,700 245,100 5.6 

Source: SEWRPC. 

Table 269 

PRIMARY AND TOTAL TRANSIT SYSTEM TRIPMAKING BY TIME OF DAY FOR THE 
BASE SYSTEM PLAN AND MAXIMUM EXTENT COMMUTER RAIL SYSTEM PLAN 

UNDER THE MODERATE GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Base Plan Maximum Extent Commuter Rail Plan 

Primary Element Total System Primary Element Total System 

Time Transit Percent Transit 
of Day Trips of Total Trips 

Morning ... 4,300 41.7 46,900 
Midday .... 400 3.9 75,900 
Afternoon .. 5,600 54.4 74,900 
Evening .... -- -- 19,700 

Total 10,300 100.0 217,400 

Source: SEWRPC. 

in this plan.6 Under the maximum extent plan, pri
mary transit service would be extended into large 
areas of the Region not now served. In addition, it 
would be expanded into an all-day operation, and 
it would be provided at head ways of no more than 
30 minutes during the peak travel periods in the 

6 The extension of local and express service under 
the maximum extent commuter rail plan and all 
other plans also contributes to this increase in cost 
and decrease in cost-effectiveness. The express 
(secondary) and local (tertiary) service included 
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Percent Transit Percent Transit Percent 
of Total Trips of Total Trips of Total 

21.6 4,100 19.7 50,600 20.7 
34.9 7,000 33.7 87,700 35.8 
34.4 7,100 34.1 83,400 34.0 

9.1 2,600 12.5 23,400 9.5 

100.0 20,800 100.0 245,100 100.0 

in each maximum extent primary transit system 
plan is basically in accord with the adopted long
range regional transportation system plan. The 
local and express routes and schedules were modi
fied, however, to coordinate properly the secon
dary and tertiary service proposed to be provided 
with the primary service proposed under the 
different primary transit alternatives. Any further 
refinements in the extent of the secondary or 
tertiary service should equally affect the cost of 
each primary transit alternative considered, and 
should, therefore, not affect a comparison of 
those alternatives. 



Table 270 

TOTAL CAPITAL EXPENDITURES TO DESIGN YEAR REQUIRED FOR THE 
BASE SYSTEM PLAN AND MAXIMUM EXTENT COMMUTER RAIL SYSTEM PLAN 

UNDER THE MODERATE GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Maximum Extent 
Capital Costa Base Plan Commuter Rail Plan 

Guideway Development ................ $ -. $ 34,536,900d 

Station Developmentb . . . . . . . . . . . . . . . . . 2,486,500 11,979,900 
Vehicle Storage and Maintenance 

Facility Developmentb . . . . . . . . . . . . ... 18,950,000 29,278,900 
Vehicle Acquisition and Replacementc ... ..... 164,780,000 258,870,000 

Total $186,198,500 $334,665,700 

a It is assumed under this capital cost analysis that both the base plan and the maximum extent commuter rail plan would be implemented 
incrementally from 1985 to 2000. The capital costs shown in this table are those required to develop and maintain the system over the 
20-year plan design period from 1980 to 2000. Portions of nearly all the elements of the plan have useful lives extending beyond the design 
period and are therefore capable of use beyond the design period. 

b Includes the cost of acquiring land for stations and storage and maintenance facilities as necessary-9 acres under the base plan and 41 acres 
under the maximum extent commuter rail plan. Right-of·way is assumed to have a life of 100 years. The useful life of stations is estimated 
at 30 years. 

cThis capital cost category includes the cost of acquisition and replacement as necessary over the 2D-year design period of all buses and com· 
muter rail coaches and locomotives. Both plans assume the availability of the existing fleet "of 640 buses with an average age of 10 years in 
1980. Buses have an average useful life of 12 years. Commuter rail coaches and locomotives have an estimated useful life of 30 years. 

d The Milwaukee Road has proposed major track rehabilitation work on some of the railway line segments herein considered for potential use 
by commuter trains. Should all of this track rehabilitation work be completed, the capital investment necessary for guideway development of 
the maximum extent commuter rail system would be reduced by $12,274,000 to $22,262,900. As of April 1981, such rehabilitation work in 
the amount of $3-458,000 had been completed by the Milwaukee Road during the 1980 and 1981 working seasons. 

Source: SEWRPr.. 

peak direction and 60 minutes otherwise. Thus, the 
primary transit service proposed would be a true 
transit service, available for tripmaking of all pur
poses. The cost-effectiveness of the routes on 
which commuter rail service would be extended 
can be identified through a determination of what 
proportion of the operating costs of the routes 
may be expected to be recovered through fare box 
revenues. As shown in Table 273, under the maxi
mum extent plan only the route through Racine 
to Kenosha may be expected to meet one-half of 
its operating costs through fare box revenues, and 
none of the other routes may be expected to meet 
more than 34 percent of their operating costs 
through such revenues. 

To reduce operating deficits and increase the 
proportion of primary transit operating costs met 
by fare box revenues, it was necessary to truncate 
the maximum extent commuter rail plan. In order 
to do so while maintaining a framework of true 

primary transit service in the Milwaukee area, and, 
importantly, to assure reasonable comparability 
between all primary transit alternatives tested, this 
truncation was limited to reductions in the extent 
of service provided. Nevertheless, those commuter 
rail facilities and services which could be rea
sonably cost-effective if the time periods and 
frequency of service offered were reduced were 
identified so that these reduced services could be 
considered for addition to the "best" primary 
transit system .plan for this future as "specialized" 
transit service. 

7 Reductions in the time periods of service and 
increases in the headways operated have the poten
tial to affect primary transit cost-effectiveness 
significantly. The off-peak-period operations (If 
commuter rail service under this future are less 

(footnote continued on next page) 
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Accordingly, as summarized in Table 274 and 
shown on Map 111, only the commuter rail route 
through Racine to Kenosha was retained for fur
ther consideration on an all-day and minimum 
frequency of service basis, as the analyses indicated 
no other commuter rail route could be expected to 

(footnote 7 continued) 

cost-effective than the peak-period operations. 
However, limiting commuter rail service to the 
peak travel periods may be expected to increase 
the average systemwide proportion of commuter 
rail operating costs met by fare box revenues only 
slightly, because, under peak-period-only opera
tion, travel on the commuter rail system may be 
expected to be reduced to the largely work- and 
school-related travel generated during the morning 
peak period. Nevertheless, because travel on the 
commuter rail system during the peak periods is 
highly directional, being largely oriented to the 
Milwaukee central business district in the morning 
and from the central business district in the after
noon, limiting service in the peak period to the 
peak direction could allow for a substantial increase 
in the proportion of commuter rail operating costs 
met by fare box revenues. 

Reducing the frequency of service by increasing 
maximum headways in the peak periods and peak 
direction from 30 to 60 minutes could increase the 
percentage of the systemwide operating cost met 
by fare box revenues, because such an increase in 
headways would result in only a small reduction in 
transit use and a substantial reduction in operating 
cost. The decrease in ridership would result from 
the attendant increase in wait time for transit 
service. First wait times under this study were 
assumed to approximate one-half of the headway 
up to a maximum of 10 minutes. Consequently, 
increases in maximum headways would not affect 
this wait time. However, all subsequent wait times, 
which are attendant to transfers, were estimated at 
one-half of the headway with no upper limit. It 
should be noted that, by not permitting head ways 
greater than 60 minutes, it was assumed that any 
decrease in operating costs possible through fur
ther headway increases would result in ridership 
and revenue reductions and a subsequent stabil
ization or decline in the proportion of operating 
costs recovered from farebox revenues. The rider
ship reductions would result from the incon
venient schedule. 
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Table 271 

PRIMARY AND TOTAL TRANSIT SYSTEM DESIGN 
YEAR OPERATING AND MAINTENANCE COSTS 
FOR THE BASE SYSTEM PLAN AND MAXIMUM 

EXTENT COMMUTER RAIL SYSTEM PLAN 
UNDER THE MODERATE GROWTH SCENARIO

DECENTRALIZED LAND USE PLAN 

Cost Element 

Ridership 
Primary Element ........ , 
Total System, ........... , 

Operating and Maintenance Cost 
Primary Element ..... , .... . 

Total System. , .. , .... . 

Operating and Maintenance 
Cost per Passenger 

Primary Element ...... . 
Systemwide Average ... . 

Operating and Maintenance 
Cost per Passenger Mile 

Primary Element .... . 
Total System. . ...... . 

Farebox Revenue 
Primary Element .......... . 
Total System .. , 

Operating Deficit 
Primary Element ... 
Total System. 

Farebox Revenue as a Percent of 
Operating and Maintenance Costs 

Primary Element ... . 
Total System ............ . 

Public Funding Under 
Current Program8 

Federal (50 percent of 
operating deficit) 

Primary Element .. . 
Total System .... . 

State (72 percent of nonfederal 
share of operating deficit) 

Primary Element ........ . 
Total System .......... . 

Local 
Primary Element ........ . 
Total System. , ........ . 

Local Operating Deficit per Ride 
Primary Element .. , ....... . 
Total System ............ . 

Maximum Extent 
Base Plan Commuter Rail Plan 

2,626,500 5,500,095 
62,685,500 71,508,400 

$ 3,464,400 $15,784,500 
46,323,500 76,548,200 

$1.32 $2.98 
0.74 1.11 

$0.16 $0.15 
0.17 0.19 

$ 1,575,900 $ 5,589,600 
24,697,600 31,869,400 

$ 1,888,500 $10,194,900 
21,625,900 44,678,800 

45 35 
53 42 

$ 944,250 $ 5,097,450 
10,812,960 22,339,400 

679,860 3,670,160 
7,785,320 16,084,370 

264,390 1,427,290 
3,027,630 6,255,030 

$0.10 $0.27 
0.05 0.09 

a The 'maximum federal operating assistance funding allotment for the Milwaukee area for 
the year 1979 was $11.6 mil/ion in 1979 dollars, or slightly greater than the $10.8 mil/ion 
required to provide 50 percent federal funding of the operating deficit under the base plan,. 
but less than the $22.3 million required to provide such funding under the maximum 
extent commuter rail system plan. Great uncertainty is involved in any estimation of 
the possible federal and state shares of operating deficits, as these shares are subject to 
changing legislative action over the plan design period. Even at this time, the Governor has 
proposed changing the state share of the operating deficit funding to 25 percent of the 
total operating cost of urban transit systems. 

Source. SEWRPC. 

meet at least 50 percent of its operating costs on 
such a basis through farebox revenues. However, 
those routes which could meet about 50 percent 
of their operating costs through fare box revenues 
with reductions in the time periods or frequency 
of service were cut back and retained for consid-



Table 272 

COST-EFFECTIVENESS OF THE BASE SYSTEM 
PLAN AND MAXIMUM EXTENT COMMUTER RAIL 
SYSTEM PLAN UNDER THE MODERATE GROWTH 

SCENARIO-DECENTRALIZED LAND USE PLAN 

Cost Element 

Ridership 

In Design Year .... . 
To Design Vear ... . 

Capital Cost 
Total to Design Vear 
To Design Year per Passenger 
To Design Year After 

Accounting for Useful Life 
Beyond Design Year. 

To Design Year per Passenger 
After Accounting for Useful 
Life Beyond Design Year ... 

Operating Cost 
Percent Met by Farebox 

Revenues in Design Vear ..... 
Operating Deficit in Design Vear . 
Operating Deficit per 

Passenger in Design Vear ..... 
Operating Deficit to Design Year . 
Operating Deficit to 

Design Vear per Passenger ..... 

Total Cost 
To Design Year .......... . 

Federal Share ..... . 
Nonfedera! Share ......... . 

To Design Year per Passenger .. . 
Federal Share ........... . 
Nonfederal Share ...... . 

To Design Year Aftet 
Accounting for Useful Life 
Beyond Design Year ...... , , 

Federal Share. . . ....... . 
Nonfederal Share ........ . 

To Design Year per Passenger 
After Accounting for Useful 
Life Beyond Design Year ..... 

F= ederal Share. . . , 
Nonfederal Share ..... 

Source: SEWRPC. 

Maximum Extent 
Base Plan Commuter Rail Plan 

62,685,500 71,508.445 
1,238.433,200 1,309,016,800 

$186,198,500 $334,665,700 
0.15 0.26 

124,606,570 182,522,880 

0.10 0.14 

53 42 
$ 21,625,900 $ 44,678,800 

0.34 0.62 
418,319,800 602,743,000 

0.34 0.46 

$604,518,300 $937.408,700 
358,118,700 569,1 04,060 
246,399,600 368,304,640 

0.49 0.72 
0.29 0.44 
0.20 0.28 

542,926,370 785,265,880 
308,845,160 447,389,800 
234,081,210 337,876,080 

0.44 0.60 
0.25 0.34 
0.19 0.26 

eration as additions to the final plan; these routes 
consisted of those to Oconomowoc, Port Wash
ington, Saukville, and Waukesha, as summarized 
in Table 274. 

Evaluation of Maximum Extent 
Light Rail Transit System Plan 
Another of the primary transit technologies poten
tially applicable in the Milwaukee area over the 
next 20 years is light rail transit. The maximum 
extent system plan developed for this technology is 
summarized with respect to its coverage and routes 
in Chapter III of this report on Maps 60 and 61, 
and with respect to its operation and station size 
requirements under the moderate growth scenario
decentralized land use plan alternative future in 
Tables 275 and 276. Map 53 and Table 111 of 
Chapter III and Tables 276 and 256 of this chapter 
provide comparable information for the base, or 
benchmark, plan used in the study. A discussion of 
the facilities and services of the primary, express, 
and local elements of both the maximum extent 
light rail transit system plan and the base plan is 
included in Chapter III of this report, and will not 
be repeated here. 

In comparison to the base plan, the maximum 
extent light rail system plan under this future 
would entail nearly a three-fold increase in vehicle 
miles of primary transit service, or 19,900 vehicle 
miles compared with 7,200 vehicle miles under the 
base plan. A significant part of this increase would 
be the result of the extension of primary service 
into off-peak travel periods during the midday and 
evenings, as indicated in Tables 257 and 277. The 
number of bus miles of express and local service 

Table 273 

OPERATING COST-EFFECTIVENESS OF COMMUTER RAIL ROUTES OF THE MAXIMUM EXTENT COMMUTER 
RAIL SYSTEM PLAN UNDER THE MODERATE GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Percent of 

Passenger Vehicle Operating 
Miles Farebox Miles Operating Cost Met by 

Route of Travel Revenue of Travel Cost Farebox Revenue 

Kenosha , , , . , . . , , . 234,540 $12,670 4,170 $25,430 50 
Waukesha ......... 26,040 1,410 750 4,580 31 
Oconomowoc . , ' , , , , 33,670 1,820 1,320 8,050 23 
Saukville. , , , , , , , , . 22,940 1,240 1,120 6,830 18 
West Bend , " .. "., 40,620 2,190 1,050 6,400 34 
Port Washington. ..... 48,050 2,590 1,740 10,610 24 

Total 405,860 $21,920 10,150 $61,900 35 

Source: SEWRPC. 
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Table 274 

RECOMMENDED CHANGES IN THE MAXIMUM 
EXTENT COMMUTER RAIL SYSTEM PLAN 

UNDER THE MODERATE GROWTH SCENARIO
DECENTRALIZED LAND USE PLAN 

Route Recommended Change 

1-Port Washington Route to be truncated but retained 
for consideration as addition to 
final plan, with service limited 
to peak periods, and possibly 
peak directions, and increased 
headways 

2-Saukville Route to be truncated but retained 
for consideration as addition to 
final plan, with service limited 
to peak periods, and possibly 
peak directions, and increased 
headways 

3-West Bend Route to be eliminated 

4-0conomowoc Route to be truncated but retained 
for consideration as addition to 
final plan, with service limited 
to peak periods, and possibly 
peak directions, and increased 
headways 

5-Waukesha Route to be truncated but retained 
for consideration as addition to 
final plan, with service limited 
to peak periods, and possibly 
peak directions, and increased 
headways 

Source: SEWRPC. 

operated under this plan to supplement the light 
rail transit serVice under this future would be 
about the same as the number operated under 
the base plan. 

Headways on the primary element of the maxi
mum extent plan under this alternative future 
would range from 5 to 12 minutes during the peak 
periods. During the off-peak periods, headways 
would range from 15 to 20 minutes in the midday 
period, and from 20 to 60 minutes during the 
evening. During all periods of the day, light rail 
transit primary service would operate with single
articulated vehicles. 
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Transit Utilization: Under the maximum extent 
light raIl transit system plan of the moderate 
growth scenario-decentralized land use plan alter
native future, about 235,000 trips may be expected 
to be made on public transit in the Milwaukee area 
on an average weekday in the plan design year, as 
shown in Tables 278 and 279. About 109,000, or 
47 percent, of these transit trips may be expected 
to be made on the primary transit system for all or 
a portion of the trip. Thus, the maximum extent 
light rail transit system plan envisions that about 
5 percent of the total 4.4 million person trips 
which may be expected to be made in the greater 
Milwaukee area in the plan design year will be 
made using public transit, and that about 2 percent 
will be made using primary transit. About 17,000, 
or 8 percent, more transit trips may be expected to 
be made under this plan than under the base plan. 

Costs: Estimates of the total capital costs that 
would be incurred in the development of the maxi
mum extent light rail transit system plan and the 
base system plan are summarized in Table 280. The 
costs shown include all construction and right-of
way acquisition costs, plus the cost of acquiring 
and replacing vehicles, as needed, over the plan 
design period. Most capital items required to imple
ment the plan have useful lives beyond the 20-year 
plan design period, as noted in Table 280. 

The total capital cost of the base plan is esti
mated at $186 million. Most of this cost would be 
required to purchase buses for the proposed short
range service expansion within Milwaukee County 
and to replace buses to maintain the existing ser
vice to the year 2000. About $19 million, or 
10 percent of the total capital cost, would be 
required for the primary transit element. 

The total capital cost of the maximum extent light 
rail transit plan is estimated at $1.1 billion. About 
$792 million would be required for construction 
of the light rail guideway, including right-of-way, 
trackage, electrification, signalization, and system 
control. About $248 million would be incurred in 
the purchase of new and replacement of transit 
vehicles-$115 million of which would be for the 
purchase of 144 articulated light rail vehicles and 
about $133 million of which would be for the 
purchase of·951 conventional buses. The remaining 
$87 million would be incurred in the construction 
of park-ride stations and of light rail storage, main
tenance, and layover facilities, and the expansion 
of bus storage and maintenance facilities. About 
$980 million, or over 87 percent of the total 
capital cost of the plan, would be attributable to 
its primary transit element. 



Map 111 

RECOMMENDED TRUNCATED 
COMMUTER RAIL SYSTEM PLAN 

UNDER THE MODERATE GROWTH 
SCENARIO-DECENTRALIZED 

LAND USE PLAN 
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The maximum extent commuter rail system plan shown on Map 57 in Chapter III was truncated with the objective of maximizing the number 
of commuter rail routes for which at least 50 percent of the operating costs could be met with farebox revenues. Only one of the six routes in 
the maximum extent plan, totaling 66 route miles in length, was proposed to be retained in the truncated plan. However, f"ur of the five routes 
deleted from the truncated commuter rail plan were recommended to be considered for addition to the final "best" plan recommended for this 
future as specialized peak-period-only service. 

Source: SEWRPC. 475 



Table 275 

PRIMARY TRANSIT STATIONS FOR THE MAXIMUM EXTENT LIGHT RAIL TRANSIT SYSTEM 
PLAN UNDER THE MODERATE GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Station 
Number Intersection 

W. Broadway and 
W. Main Street .. 

E. Broadway and 

Pleasant Street. 
Lincoln Avenue and 

Lake Street. 

Location 

4 Lincoln Avenue and 

5 
6 

9 

10 

11 

12 

Frederick Street ... 
CTH A and Pearl Street 
Johnson Road .. 
Calhoun Road and 

Rogers Drive .. 
Moorland Road and 

Rogers Drive .. 

Sunny Slope Road and 
Honey Lane .. 

S. 124th Street and 
Honey Lane 

S. 10Bth Street and 
Manor Park Drive . 

S. 98th Street and 
W. Washington Street 

13 N. 92nd Street and 

14 

15 

16 

17 

18 

19 

W. Dixon Street. 
N. 84th Street and 
W. Hawthorne Avenue 

N. 76th Street and 
W. Fairview Avenue. 

N, 68th Street and 
W. Fairview Avenue, 

N. Hawley Road and 
W. Fairview Avenue. 

County Stadium and 
Mitchell Boulevard 

County Stadium and 
N. 44th Street. 

20 N. 35th Street and 

21 

22 

23 

24 

25 

26 

27 

W. Wisconsin Avenue. 
N. 27th Street and 

W. Wisconsin Avenue. 
N, 21 st Street and 

W. Wisconsin Avenue. 
N. 16th Street and 
W. Wisconsin Avenue. 

N. 12th Street and 
W. Wisconsin Avenue. 

N.6th Street and 
W. Wisconsin Avenue, 

N. Plankinton Avenue and 
E. Wisconsin Avenue .. 

N. Broadway Street and 
E. Wisconsin Avenue 

28 N, Jackson Street and 

29 
E. Wisconsin Avenue. 

N, Jackson Street and 
E. Kilbourn Avenue. 

30 N. Van Buren Street and 
E. Kilbourn Avenue, 

31 N. Jackson Street and 
E. Juneau Avenue. 

32 N. Van Buren Street and 
E. Juneau Avenue, 

33 N. Astor Street and 
E, Ogden Avenue 

34 N. Farwell Avenue and 

35 

36 

E. Ogden Avenue 
N. Farwell Avenue and 

E. Brady Street 
N. Prospect Avenue and 

E. Brady Street 
37 N. Farwell Avenue and 

38 

39 

E, Kenilworth Place. 
N. Oakland Avenue and 

E. North Avenue. 
N. Cambridge Avenue 
and E. Locust Street 

40 N. Oakland Avenue and 

Civil 
Division 

City of Waukesha 

City of Waukesha 

City of Wau kesha 

City of Wau kesha 
City of Wau kesha 
City of New Berlin 

City of New Berlin 

City of New Berlin 

City of New Berlin 

City of New Berl in 

City of West Allis 

City of West Allis 

City of Milwau kee 

City of Milwau kee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwau kee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

E. Kenwood Boulevard.. City of Milwaukee 
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Travel Time 

Facilities and Services to Milwaukee 
~------,-----,-----.---~---,------~ CBD 

Status 

Proposed 

Proposed 

Proposed 

Proposed 
Proposed 
Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Shelter 

Yes 

Yes 

Yes 

Yes 
Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Parking 
Spaces 

325 
50 

350 

125 

75 

150 

Connecting 
Primary 
Routes 

4 

2 

Connecting (minutes) 
Express or 

Local 
Routes 

10 

4 

6 

10 

8 

Off-
Peak Peak 

49 

47 

45 

43 
40 
37 

34 

32 

30 

28 

26 

23 

21 

18 

17 

16 

14 

13 

11 

4 

4 

8 

9 

10 

12 

13 

15 

16 

49 

47 

45 

43 
40 
37 

34 

32 

30 

28 

26 

23 

21 

18 

17 

16 

14 

13 

11 

6 

4 

4 

8 

10 

12 

13 

15 

16 

Frequency of Service {trains per houri 

Morning Midday 

In Out In Out 

8 

8 

8 
8 

8 

8 

8 

8 

8 

8 
8 
8 

8 

8 

8 

8 

8 

13 12 

13 12 

13 12 

13 12 

13 12 

4 

4 

4 

4 
4 
4 

4 

4 

4 

4 

4 

4 

4 

20 17 10 

23 20 11 

23 20 11 

23 20 11 

23 20 11 

4 

4 

4 
4 
4 

4 

4 

4 

4 

4 

4 

4 

6 

6 

6 

6 

6 

9 

10 

10 

10 

10 

23 20 11 10 

30 27 15 14 

12 15 6 

12 15 6 

12 15 6 

12 

15 

12 6 

15 

12 15 

12 15 6 

12 6 

15 

12 15 

12 15 6 

12 15 6 

12 15 6 

Afternoon Evening 

In Out In Out 

12 12 

12 12 

12 12 

12 12 
12 12 
12 12 

12 12 

12 12 

12 12 

12 12 

12 12 3 3 

12 12 

12 12 

18 22 4 

18 22 4 

18 22 4 

18 22 4 

18 22 4 

26 30 6 

30 34 B 

30 34 8 

30 34 

30 34 8 

30 34 8 

40 44 9 10 

22 18 4 

22 18 4 

22 18 4 

22 

18 

22 

18 4 

22 18 4 

22 18 4 

22 

18 4 

22 18 4 

22 18 4 

22 18 4 

22 18 4 



Station 
Number Intersection 

Location 

41 N. Maryland Avenue and 
E. Kenwood Boulevard. 

42 N. Maryland Avenue and 

43 

44 

45 

46 

47 

E. Hartford Avenue. 
N. Oakland Avenue and 

E. Hartford Avenue. 
Wisconsin Avenue and 

Broad Street. 
1 st Avenue and 

Maple Street. 
Cedar Ridge Drive and 

Georgetown Drive. 

5TH 143 
(Washington Avenue) 
and Turner Street. 

48 Grant Avenue and 

49 

50 

51 

52 

Western Road 
5TH 57 and CTH C 

(Pioneer RoadJ. 
STH 57 (Main Street) 

and Freistadt Road. 
STH 57 (Green Bay 

Road) and STH 67 
(Mequon Road) .. 

Garden Drive and 
W. County Line Road. 

53 N. Deerbrook Terrace 
and STH 100 
(W. Brown Deer Road) . 

54 N. Cedarburg Road and 
W. Bradley Road .. 

55 N. Teutonia Avenue and 
W. Good Hope Road 

56 N. Sidney Place and 
W. Mill Road. 

57 N. Dexter Avenue and 
W. Silver Spring Drive. 

N. 20th Street and 58 
W. Hampton Avenue 

59 W. Atkinson Avenue and 

60 

61 

62 

W. Capitol Drive .. 
N. 16th Street and 

W. Atkinson Avenue 

N. 8th Street and 
W. Atkinson Avenue 

N. 8th Street and 
W. Burleigh Street. 

63 N. 7th Street and 

64 

65 

66 

67 

68 

W. Burleigh Street. 
N. 8th Street and 

W. Center Street .. 
N. 7th Street and 

W. Center Street .. 
N. 8th Street and 

W. North Avenue 
N. 7th Street and 

W. North Avenue 
N. 6th Street and 

W. Walnut Street .. 
69 N. 6th Street and 

W. Juneau Avenue ... 
70 N. 6th Street and 

W. Kilbourn Avenue. 
71 N. 6th Street and 

W. St. Paul Avenue 
72 S. 6th Street and 

W. Alexander Street. 
73 S. 6th Street and 

W. National Avenue. 
74 S. 5th Street and 

W. National Avenue. 
75 S. 5th Street and 

W. Greenfield Avenue. 
76 S. 4th Street and 

W. Greenfield Avenue. 
77 S. 5th Street and 

W. Mitchell Street. 
78 S. 4th Street and 

W. Mitchell Street. 
79 S. 5th Street and 

W. Lincoln Avenue 

Civil 

Division 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

Village of Grafton 

Village of Grafton 

City of Cedarburg 

City of Cedarbu rg 

City of Cedarburg 

City of Mequon 

Status 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Village of Thiensville Proposed 

City of Mequon 

Village of 
Brown Deer 

Village of 
Brown Deer 

Village of 
Brown Deer 

City of Milwaukee 

City of Glendale 

City of Glendale 

City of Milwaukee 

City of Milwau kee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwau kee 

City of Milwaukee 

City of Milwau kee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Table 275 (continued) 

Shelter 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Facil ities and Services 

Parking 

Spaces 

375 

350 

125 

175 

Connecting 

Primary 

Routes 

Travel Time 
to Milwaukee 

Connecting Im~~~es) F,.quency of Se,vice Itcains pe, houd 

Express or ~~~~~-f-;;;;;;;:;;;:;:-T----;;;;;;;;:~~~;:;;;;:;;;;-r~==l 
Local Off- Morning Midday Afternoon Evening 

Routes Peak Peak In Out In Out In Out In Out 

16 16 12 15 6 22 18 4 

4 21 21 12 15 6 22 18 4 

22 22 12 15 22 18 

52 52 4 10 10 

51 51 4 10 10 

49 49 4 10 10 

47 47 4 4 10 10 

45 45 4 10 10 

43 43 4 10 10 

38 38 4 10 10 

36 36 4 4 10 10 

32 32 4 4 10 10 

30 30 4 4 10 10 

23 28 4 10 10 

26 26 4 4 10 10 

24 24 4 4 10 10 

22 22 4 4 10 10 

19 19 10 10 

15 15 11 14 20 16 

12 12 4 10 10 

9 4 4 10 10 

8 4 10 

4 10 

10 

10 

10 

4 10 

4 4 10 10 

10 10 

4 10 10 

15 15 8 22 22 

4 4 15 15 8 22 22 

4 15 22 

4 6 15 22 

15 22 

8 15 22 

15 22 

9 9 15 22 

15 12 
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Table 275 (continued) 

Travel Time 
Facilities and Services to Milwaukee 

Connecting 
CBD 

Frequency of Service (trains per houri Location (minutes) 
Connecting Express or 

Morning Midday Afternoon Evening Station Civil Parking Primary Local Off-
Number Intersection Division Status Shelter Spaces Routes Routes Peak Peak In Out In Out In Out In Out 

80 S. 4th Street and 
W. Lincoln Avenue City of Milwaukee Proposed Yes -- 1 1 11 4 15 -- 8 -- 12 -- 5 --

81 S. Chase Avenue and 
W. Rosedale Avenue. City of Milwaukee Proposed Yes 375 1 -- 13 6 7 7 4 4 10 10 2 2 

82 S. Chase Avenue and 
W. Oklahoma Avenue. City of Milwaukee Proposed Yes -- 1 2 14 8 7 7 4 4 10 10 2 2 

83 S. Howell Avenue and 
W. Morgan Avenue .. City of Milwaukee Proposed Yes -- 1 2 15 9 7 7 4 4 10 10 2 2 

84 S. Howell Avenue and 
W. Howard Avenue. City of Milwaukee Proposed Yes -- 1 2 17 17 7 7 4 4 10 10 2 2 

85 S. Howell Avenue and 
W. Layton Avenue. .... City of Milwaukee Proposed Yes -- 1 2 19 19 7 7 4 4 10 10 2 2 

86 General Mitchell Field City of Milwaukee Proposed Yes 125 1 2 21 21 7 7 4 4 10 10 2 2 
87 S. Howell Avenue and 

W. College Avenue. City of Milwaukee Proposed Yes -- 1 2 23 23 7 7 4 4 10 10 2 2 
88 S. Howell Avenue and 

W. Marquette Avenue. City of Oak Creek Proposed Yes -- 1 2 27 27 7 7 4 4 10 10 2 2 
89 S. Howell Avenue and 

W. Forest Hill Avenue. City of Oak Creek Proposed Yes -- 1 2 29 29 7 7 4 4 10 10 2 2 
90 S. Howell Avenue and 

W. Ryan Road City of Oak Creek Pre posed Yes 150 1 1 32 32 7 7 4 4 10 10 2 2 
91 STH 175 (Appleton 

Avenue) and 
Menomonee Avenue. Village of Proposed Yes _. 1 2 44 44 8 8 4 4 12 12 3 3 

Menomonee Falls 
92 STH 175 (Appleton 

Avenue) and 
North Hills Drive Village of Proposed Yes 250 1 1 42 42 8 8 4 4 12 12 3 3 

Menomonee Falls 
93 STH 175 (Appleton 

Avenue) and 
Parkway Drive. Village of Proposed Yes -- 1 -- 36 36 8 8 4 4 12 12 3 3 

Menomonee Falls 
94 USH 41 (W. Appleton 

Avenue) and W. 
Bobolink Avenue City of Milwaukee Proposed Yes -- 1 2 33 33 8 8 4 4 12 12 3 3 

95 Timmerman Field. City of Milwaukee Proposed Yes 325 1 2 32 32 8 8 4 4 12 12 3 3 
96 USH 41 (W. Appleton 

Avenue) and 

W. Hampton Avenue City of Milwaukee Proposed Yes -- 1 2 29 29 8 8 4 4 12 12 3 3 
97 N. 76th Street and 

W. Appleton Avenue City of Milwaukee Proposed Yes -- 1 3 28 28 8 8 4 4 12 12 3 3 
98 N. 68th Street and 

W. Capitol Drive. City of Milwaukee Proposed Yes -- 2 1 24 24 12 15 6 7 22 18 5 4 
99 Capitol Court 

Shopping Center. City of Milwaukee Proposed Yes 225 2 2 23 23 12 15 6 7 22 18 5 4 
100 W. Fond du Lac Avenue 

and W. Capitol Drive City of Milwaukee Proposed Yes -- 2 2 21 21 12 15 6 7 22 18 5 4 
101 N. Sherman Boulevard 

and W. Capitol Drive City of Milwaukee Proposed Yes -- 3 2 19 19 9 12 5 6 18 14 4 3 
102 N. Sherman Boulevard and 

W. Fond du Lac Avenue City of Milwaukee Proposed Yes -- 2 2 18 18 13 13 7 7 20 20 5 5 
103 N. Sherman Boulevard 

and W. Burleigh Street .. City of Milwaukee Proposed Yes -- 2 2 17 17 13 13 7 7 20 20 5 5 
104 N. Sherman Boulevard 

and W. Center Street City of Milwaukee Proposed Yes -- 2 2 15 15 13 13 7 7 20 20 5 5 
105 N. Sherman Boulevard 

and W. North Avenue. City of Milwaukee Proposed Yes -- 2 3 14 14 13 13 7 7 20 20 5 5 
106 N. 40th Street and 

W. Lisbon Avenue. City of Milwaukee Proposed Yes -- 2 2 12 12 13 13 7 7 20 20 5 5 
107 W. Highland Boulevard and 

W. McKinley Avenue. City of Milwau kee Proposed Yes -- 2 2 11 11 13 13 7 7 20 20 5 5 
108 N. 41st Street and 

W. Wisconsin Avenue. City of Milwaukee Proposed Yes -- 2 1 9 9 13 13 7 7 20 20 5 5 
109 S. Kinnickinnic Avenue 

and E. Becher Street City of Milwau kee Proposed Yes -- 1 3 12 12 7 7 4 4 10 10 2 2 
110 S. Bay Street and 

E. Lincoln Avenue .. City of Milwaukee Proposed Yes 200 1 1 14 14 7 7 4 4 10 10 2 2 
111 S. Bay Street and 

E. Russell Avenue. City of Milwaukee Proposed Yes -- 1 1 16 16 7 7 4 4 10 10 2 2 
112 S. Nevada Street and 

S. Kinnickinnic Avenue. City of Milwaukee Proposed Yes .- 1 2 17 17 7 7 4 4 10 10 2 2 
113 S. Brust Avenue and 

E. Oklahoma Avenue. City of Milwaukee Proposed Yes -- 1 2 18 13 7 7 4 4 10 10 2 2 
114 S. Ellen Street and 

E. Morgan Avenue. City of Milwau kee Proposed -- .- 1 1 19 19 7 7 4 4 10 10 2 2 
115 S. Bombay Avenue and 

E. Crawford Avenue. City of St. Francis Proposed Yes 100 1 1 21 21 7 7 4 4 10 10 2 2 
116 S. Kinnickinnic Avenue 

and Lunham Avenue City of St. Francis Proposed Yes -- 1 1 23 23 7 7 4 4 10 10 2 2 
117 S. Kinnickinnic Avenue 

and E. Layton Avenue City of Cudahy Proposed Yes -- 1 2 24 24 7 7 4 4 10 10 2 2 
118 S. Whitnall Avenue and 

. E. Grange Avenue. City of Cudahy Proposed Yes 375 1 1 26 26 7 7 4 4 10 10 2 2 
119 Edgar Avenue and 

E. College Avenue. City of Cudahy Proposed Yes -- 1 2 28 28 7 7 4 4 10 10 2 2 
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Table 275 (continued) 

Travel Time 

Facilities and Services to Milwaukee 

Connecting 
eBO Frequency of Service (trains per houri 

Location (minutes) 
Connecting Express or 

Morning Midday Afternoon Evening 
Station Civil Parking Primary Local Off-
Number Intersection Division Status Shelter Spaces Routes Routes Peak Peak In Out In Out In Out In Out 

120 E. Rawson Avenue ..... City of Proposed Ves -- 1 1 30 30 7 7 4 4 10 10 2 2 
South Milwaukee 

121 Marquette Avenue ... · . City of Proposed Ves -- 1 2 31 31 7 7 4 4 10 10 2 2 
South Milwau kee 

122 S. 9th Avenue and 
E, Drexel Avenue. .... City of Proposed Ves 225 1 -- 33 33 7 7 4 4 10 10 2 2 

South Milwaukee 
123 Northridge 

Shopping Center. ..... City of Milwaukee Proposed Ves 175 1 5 39 42 5 5 3 3 8 8 2 2 
124 N. 76th Street and 

W. Bradley Road. .. .. . City of Milwaukee Proposed Ves 125 1 3 35 38 5 5 3 3 8 8 2 2 
125 N. 76th Street and 

W. Good Hope Road · . City of Milwaukee Proposed Ves -- 1 3 33 36 5 5 3 3 8 8 2 2 
126 N. 60th Street and 

W. Mill Road. · . City of Milwaukee Proposed Ves -- 1 2 30 33 5 5 3 3 8 8 2 2 
127 N. Sherman Boulevard 

and W. Silver 
Spring Drive .. '" . City of Milwaukee Proposed Ves 175 1 2 28 30 5 5 3 3 8 8 2 2 

128 N. Sherman Boulevard 
and W. Villard Avenue City of Milwaukee Proposed Ves -- 1 3 26 29 5 5 3 3 8 8 2 2 

129 N. Sherman Boulevard and 
W. Hampton Avenue City of Mitwaukee Proposed Ves -- 1 2 25 27 5 5 3 3 8. 8 2 2 

130 N. Sherman Boulevard 
and W. Congress Street. City of Milwaukee Proposed Ves -- 1 1 23 26 5 5 3 3 8 8 2 2 

131 S. 44th Street and 
W. National Avenue. Village of Proposed Ves -- 1 2 15 17 5 5 3 3 8 8 2 2 

West Milwaukee 
132 S. 43rd Street and 

W. Greenfield Avenue. Village of Proposed Ves -- 1 1 16 19 5 5 3 3 8 8 2 2 
West Milwaukee 

133 S. 43rd Street and 
..;I. 

W. Burnham Street ... Village of Proposed Ves -- 1 1 17 20 5 5 3 3 8 8 2 2 
West Milwaukee 

134 S. 43rd Street and 

W. Lincoln Avenue City of Milwaukee Proposed Ves 275 1 1 19 21 5 5 3 3 8 8 2 2 
135 S. 43rd Street and 

W. Cleveland Avenue . City of Milwaukee Proposed Ves -- 1 -- 20 23 5 5 3 3 8 8 2 2 
136 S. 43rd Street and 

W. Oklahoma Avenue. City of Milwaukee Proposed Ves -- 1 3 22 24 5 5 3 3 8 8 2 2 
137 S. 43rd Street and 

W. Morgan Avenue City of Milwau kee Proposed Ves -- 1 2 23 25 5 5 3 3 8 8 2 2 
138 S. 43rd Street and 

W. Howard Avenue . ... City of Greenfield Proposed Ves 175 1 1 24 27 5 5 3 3 8 8 2 2 
139 S. 60th Street and 

W. Plainfield Avenue City of Greenfield Proposed -- -- 1 1 27 30 5 5 3 3 8 8 2 2 
140 W. Forest Home Avenue 

and W. Plainfield 
Avenue ..... City of Greenfield Proposed Ves -- 1 2 29 31 5 5 3 3 8 8 2 2 

141 S. 76th Street and 
W. Layton Avenue. City of Greenfield Proposed Ves -- 1 5 32 34 5 5 3 3 8 8 2 2 

142 N. 9th Street and 
W. Wisconsin Avenue .. City of Milwau kee Proposed Ves -- 3 6 1 1 23 20 11 10 30 34 7 8 

143 South ridge 
Shopping Center ... ... Village of Greendale Proposed Ves 150 1 6 35 38 5 5 3 3 8 8 2 2 

144 N. Glenview Avenue and 
W. Wisconsin Avenue ... City of Wau watosa Proposed Ves -- 1 4 18 18 7 4 3 2 6 10 1 2 

145 Milwaukee County 
General Hospital ... · . City of Wauwatosa Proposed -- -- 1 5 22 22 7 4 3 2 6 10 1 2 

146 County Institutions .. ... City of Wauwatosa Proposed -- -- 1 5 24 24 7 4 3 2 6 10 1 2 
147 N. Swan Boulevard 

and W. Watertown 
Plank Road. .. ..... . City of Wauwatosa Proposed Ves 275 1 1 26 26 7 4 3 2 6 10 1 2 

148 Mayfair Mall 
Shopping Center. ... City of Wauwatosa Proposed Ves 150 1 7 30 30 7 4 3 2 6 10 1 2 

149 N. Mayfair Road and 
W. Center Street. '" . City of Wauwatosa Proposed -- -- 1 3 32 32 7 4 3 2 6 10 1 2 

150 N. Mayfair Road and 
W. Burleigh Street. .. · - City of Wauwatosa Proposed Ves -- 1 2 34 34 7 4 3 2 6 10 1 2 

151 N. Mayfair Road and 
W. Capitol Drive ... · . City of Wauwatosa Proposed -- -- 1 2 33 36 7 4 3 2 6 10 1 2 

152 W. Lisbon Avenue and 
W. Capitol Drive. ..... City of Milwaukee Proposed -- -- 1 2 32 34 4 7 2 3 10 6 2 1 

153 N. 92nd Street and 
W. Capitol Drive .... · . City of Milwaukee Proposed Ves -- 1 2 30 33 4 7 2 3 10 6 2 1 

154 N. 84th Street and 
W. Capitol Drive. '" . City of Milwaukee Proposed Ves -- 1 1 29 32 4 7 2 3 10 6 2 1 

155 N. 76th Street and 
W. Capitol Drive .. .... City of Milwaukee Proposed Ves -- 1 3 28 30 4 7 2 3 10 6 2 1 

156 N. 35th Street and 
W. Capitol Drive ... City of Milwaukee Proposed Ves -- 1 2 20 22 4 7 2 3 10 6 2 1 

157 N. 27th Street and 
W. Capitol Drive. City of Milwaukee Proposed Ves -- 1 2 19 21 4 7 2 3 10 6 2 1 

158 W. Green Bay Avenue 
and W. Capitol Drive ... City of Milwau kee Proposed Ves -- 1 2 19 22 4 7 2 3 10 6 2 1 

159 N. Port Washington Road 
and W. Capitol Drive ... City of Milwaukee Proposed -- -- 1 2 20 23 4 7 2 3 10 6 2 1 

160 N. Richards Street and 
E. Capitol Drive .. City of Milwaukee Proposed Ves -- 1 2 22 25 4 7 2 3 10 6 2 1 

161 N. Humboldt Boulevard 
and E. Capitol Drive .. City of Milwaukee Proposed Ves -- 1 2 23 26 4 7 2 3 10 6 2 1 

162 Morris Boulevard and 
E. Menlo Boulevard. ... Village of Shorewood Proposed Ves -- 1 1 26 26 4 7 2 3 10 6 2 1 

Source: SEWRPC. 
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Table 276 

FACILITY AND OPERATION CHARACTERISTICS 
OF THE BASE SYSTEM PLAN AND MAXIMUM 

EXTENT LIGHT RAIL TRANSIT SYSTEM PLAN 
UNDER THE MODERATE GROWTH SCENARIO-

DECENTRALIZED LAND USE PLAN 

Maximum 
Extent 

light Rail 
Base Transit 

Characteristic Plan Plan 

Primary Element 
Exclusive Guideway Miles 
Subway. - - --
Elevated. -- 8.0 
At-Grade -- 94.3 

Total -- 102.3 

Shared Guideway Miles 
Freeways 51.5 --
Surface Arterial Streets. 49.5 2.2 

Total 101.0 104.5 

Route Miles 449 253 
Vehicle Miles. 7,200 19,880 
Vehicle Hours 310 1,040 
Vehicles Required. 63 131 
Trains Required. -- 131 

Express and Local Elements 
Route Miles 1,302 1,660 
Vehicle Miles. 64,820 64,040 
Vehicle Hours 4,440 4,180 
Vehicles Required. 496 514 

Total System 
Route Miles 1,755 1,913 
Vehicle Miles. 72,020 83,920 
Vehicle Hours 4,750 5,220 
Vehicles Required. 559 645 
Trains Required. -- 97 

Source: SEWRPC_ 

Under current funding programs, all capital expense 
items are eligible for up to 80 percent federal fund
ing. Based upon this formula, the nonfederal share 
of the total capital cost of the maximum extent 
light rail transit plan would approximate $226 mil
lion. The remaining $902 million would constitute 
the federal share of the capital cost under the 
Urban Mass Transportation Administration (UMT A) 
Sections 3 and 5 funding programs. Under the base 
plan, the nonfederal share and the federal share 
are estimated to total $37 million and $149 mil
lion, respectively. 
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Table 281 presents the estimated design year oper
ating and maintenance costs and fare box revenues 
of the base and maximum extent light rail transit 
plans. Under the base plan, operating and main
tenance costs may be expected to approximate 
$46 million in the design year for both primary 
transit and local and express bus service in the 
Milwaukee area_ Implementation of the maximum 
extent light rail transit plan would increase the 
total operating and maintenance costs for the Mil
waukee area in the year 2000 by about $14 million 
to a total cost of about $60 million. The cost of 
operating and maintaining the primary transit 
system in the design year may be expected to 
approximate $3 million under the base plan, and 
$17 million under the maximum extent light rail 
transit plan. Primary transit system operating and 
maintenance costs would thus represent about 
7 percent of the total operating and maintenance 
costs expected in the design year for the base plan, 
and about 29 percent of the total operating and 
maintenance costs expected in the design year for 
the maximum extent light rail transit plan. 

The average operating cost per passenger for the 
base plan in the plan design year is estimated at 
$0.74. For the maximum extent light rail transit 
system plan, the average operating cost per pas
senger may be expected to approach $0_91-$0.17, 
or 23 percent, more than the base plan cost. The 
average operating cost per passenger mile would 
also be higher under the maximum extent light rail 
transit plan, $0.18 compared with $0.17 for the 
base plan. The average operating cost per passenger 
and per passenger mile for the primary element 
of the base plan would be $1.32 and $0_16, respec
tively, and for the primary element of the maxi
mum extent light rail transit plan, $0.62 and 
$0.10, respectively. 

The total annual fare box revenue which may be 
expected to be generated in the plan design year 
under the base plan is $25 million, expressed in 
1979 dollars, compared with about $33 million 
under the maximum extent light rail transit plan_ 
Under the maximum extent light rail transit alter
native, the primary element would be expected to 
generate about 43 percent, or about $14 million, 
of the total revenues, compared with 6 percent, or 
$1.6 million, for the base plan. 

The operating deficit in the year 2000 for the 
maximum extent light rail transit plan would be 
about $26 million, expressed in 1979 dollars, 
requiring a subsidy of about $0.41 per passenger. 
This compares with the base system plan deficit of 



Table 277 

TIME-OF-DAY OPERATION OF THE MAXIMUM EXTENT LIGHT RAIL TRANSIT SYSTEM 
PLAN UNDER THE MODERATE GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Morning Midday Afternoon Evening 
Element Peak Off-Peak Peak Off-Peak 

Primary 
Route Miles. 253 253 253 253 
Vehicle Miles. 5,000 5,400 7,340 2,140 
Vehicle Hours 260 280 390 110 
Vehicles Required. 89 48 131 29 
Trains Required · . 89 48 131 29 

Express and Local 
Route Miles .. 1,660 1,586 1,660 1,558 
Vehicle Miles .. 14,110 18,670 15,840 15,420 
Vehicle Hours 950 1,210 1,070 950 
Vehicles Required. 473 214 514 167 

Total System 
Route Miles. 1,913 1,839 1,913 1,811 
Vehicle Miles. 19,110 24,070 23,180 17,560 
Vehicle Hours 1,210 1,490 1,460 1,060 
Vehicles Required. 562 262 645 196 
Trains Required · . 89 48 131 29 

Source: SEWRPC. 

Table 278 

TRANSIT TRIPMAKING BY PURPOSE IN THE MILWAUKEE AREA FOR THE 
BASE SYSTEM PLAN AND MAXIMUM EXTENT LIGHT RAIL TRANSIT SYSTEM PLAN 
UNDER THE MODERATE GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Total 

253 
19,880 

1,040 
131 
131 

1,660 
64,040 

4,180 
514 

1,913 
83,920 

5,220 
645 
131 

Base Plan Maximum Extent Light Rail Transit Plan 

Transit Trips Transit Trips 

Total Percent of Total Percent of 
Trip Purpose Person Trips a 

Number Total Trips Person Trips 
a Number Total Trips 

Home-Based Work · . 1,061,500 57,500 5.4 1,058,700 65,400 6.2 
Home-Based Shopping. 627,900 33,100 5.3 626,800 36,100 5.8 
Home-Based Other 1,464,800 67,300 4.6 1,459,600 74,400 5.1 
Nonhome Based. 778,800 13,700 1.8 774,500 13,000 1.7 
School. ...... 454,200 45,800 10.0 454,100 45,800 10.1 

Total 4,387,200 217,400 5.0 4,373,700 234,700 5.4 

a The difference in the total person trips generated under the maximum extent light rail transit plan and the total person trips generated under 
the base plan may be attributed to the effect of the level of transit service on household automobile ownership, and the effect of automobile 
ownership on trip generation. Lower levels of transit service have been found to be correlated with increased automobile ownership, and 
greater automobile ownership has been found to be correlated with increased trip generation. The Commission travel simulation models 
reflect these relationships between level of transit service, automobile ownership, and trip generation, as well as the relationships of these 
factors to household size, level of income, and residential density. The small differences in total person trip generation between these plans, 
however, are not significant in the evaluation of the alternative transit plans under this study. 

Source: SEWRPC. 
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Time 
of Day 

Morning. 
Midday .. 
Afternoon. 
Evening. .. 
Total 

Table 279 

PRIMARY AND TOTAL TRANSIT SYSTEM TRIPMAKING BY TIME OF DAY FOR THE 
BASE SYSTEM PLAN AND MAXIMUM EXTENT LIGHT RAI L TRANSIT SYSTEM PLAN 
UNDER THE MODERATE GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Base Plan Maximum Extent Light Rail Transit Plan 

Primary Element Total System Primary Element Total System 

Transit Percent Transit Percent Transit Percent Transit Percent 

Trips of Total Trips of Total Trips of Total Trips of Total 

4,300 41.7 46,900 21.6 26,300 24.0 50,500 21.5 
400 3.9 75,900 34.9 31,500 28.8 81,800 34.9 

5,600 54.4 74,900 34.4 42,400 38.8 80,600 34.3 
-- -- 19,700 9.1 9,200 8.4 21,800 9.3 

10,300 100.0 217,400 100.0 109,400 100.0 234,700 100.0 

Source: SEWRPC. 

Table 280 

TOTAL CAPITAL EXPENDITURES TO DESIGN YEAR REQUIRED FOR THE 
BASE SYSTEM PLAN AND MAXIMUM EXTENT LIGHT RAI L TRANSIT SYSTEM PLAN 
UNDER THE MODERATE GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Maximum Extent Light 
Capital Costa Base Plan Rail Transit Plan 

Guideway Developmentb $ -- $ 792,348,000 
Station Developmenl ...... 2,468,500 35,698,300 
Vehicle Storage and Maintenance 

Facility DevelopmentC 
•••••••• 18,950,000 51,246,300 

Vehicle Acquisition and Replacementd 164,780,000 248,340,000 

Total $186,198,500 $1,127,632,600 

a It is assumed under this capital cost analysis that both the base plan and the maximum extent light rail transit plan would be incrementally 
implemented from 1985 to 2000. The capital costs shown in this table are those required to develop and maintain the system over the 20-year 
plan design period from 1980 through 2000. Portions of nearly all the elements of the plan have useful lives extending beyond the design 
period and therefore are capable of use beyond the design period. 

b Includes the cost of acquiring about 203 acres of right-of-way for guideway construction, and of acquiring and relocating five residential 
structures and three·steellattice electric power transmission towers. This land is assumed to have a useful life of 100 years. The useful life 
of the guideway is estimated at 30 years. 

c Includes the cost of acquiring land for stations and storage and maintenance facilities as necessary-9 acres under the base plan and 64 acres 
under the maximum extent light rail transit plan. This land is assumed to have a life of 100 years. The useful life of station facilities is esti
mated at 30 years. 

d This capital cost category includes the cost of acquisition and replacement as necessary over the 2D-year design period of all buses and light 
rail vehicles used in the system. Both plans assume a fleet of 640 buses with an average age of 10 years in 1980. Buses are assumed to have an 
average useful life of 12 years. Light rail vehicles have an estimated useful life of 30 years. 

Source: SEWRPC. 
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Table 281 

PRIMARY AND TOTAL TRANSIT SYSTEM DESIGN 
YEAR OPERATING AND MAINTENANCE COSTS 
FOR THE BASE SYSTEM PLAN AND MAXIMUM 
EXTENT LIGHT RAIL TRANSIT SYSTEM PLAN 
UNDER THE MODERATE GROWTH SCENARIO· 

DECENTRALIZED LAND USE PLAN 

Cost Element 

Ridership 
Primary Element. 

Total System. 

Operating and Maintenance Cost 
Primary Element. 
Total System. 

Operating and Maintenance 
Cost per Passenger 

Primary Element. 
Systemwide Average 

Operating and Maintenance 
Cost per Passenger Mile 

Primary Element .......... . 
Total System. 

Farebox Revenue 
Primary Element .......... . 
Total System ............ . 

Operating Deficit 
Primary Element ......... . 
Total System. 

Farebox Revenue as a Percent of 
Operating and Maintenance Costs 

Primary Element. 
Total System ............ . 

Public Funding Under 
Current Program8 

Federal (50 percent of 
operating deficit) 

Primary Element. 
Total System . 

State (72 percent of nonfederal 
share of operating deficit) 

Primary Element .. 
Total System ... 

Local 
Primary Element. 
Total System . 

Local Operating Deficit per Ride 
Primary Element ..... 
Total System ............ . 

Maximum Extent Light 
Base Plan Rail Transit Plan 

2,626,500 27,897,000 
62,685,500 64,234,000 

$ 3,464,400 $17 ,291,600 
46,323,500 59,634,800 

$1.32 $0.62 
0.74 0.91 

$0.16 $0.10 
0.17 0.18 

$ 1,575,900 $14,208,600 
24,697,600 33,200,700 

$ 1,888,500 $ 3,083,000 
21,625,900 26,434,100 

45 82 
53 56 

$ 944,250 $ 1,541,500 
10,812,950 13,217,050 

679,860 1,109,880 
7,785,320 9,516,280 

264,390 431,620 
3,027,630 3,700,770 

$0.10 $0.02 
0.05 0.06 

a The maximum federal operating assistance funding allotment for the Milwaukee area for 

the year 1979 was $11.6 million in 1979 dollars, more than the $10.8 million required 
to provide 50 percent federal funding of the operating deficits under the base plan, but less 
than the $13.2 million required to provide such funding under the maximum extent light 
rail transit plan. Great uncertainty is involved in any estimation of the possible federal and 
state shares of operating deficits, as these shares are subject to changing legislative action 
over the plan design period. Even at this time, the Governor has proposed changing the 
state share of the operating deficit funding to 25 percent of the total operating cost of 
urban transit systems. 

Source: SEWRPC, 

about $22 million, or $0.34 per passenger. Farebox 
revenues would cover about 56 percent of the 
operating costs under the maximum extent light 
rail transit plan, and 53 percent of such costs under 
the base plan. 

Under current operating assistance programs, the 
federal government may be expected to fund 
50 percent of the operating deficit up to the total 
urbanized area apportionment, and the State has, 
in the past, funded up to 72 percent of the non
federal share~ The local share of the public funding 
requirement of the maximum extent light rail 
transit plan would be about $3.7 million in the 
plan design year, and the local funding requirement 
for the base system would be somewhat less, about 
$3.0 million. 

Development of Truncated Plan: The results of the 
traffic assignments to, and attendant evaluation of, 
the maximum extent light rail transit system plan 
are summarized in Table 282. The maximum extent 
light rail transit plan has significantly higher capital 
costs, both in total and on a per·passenger basis, as 
well as a greater operating deficit, than does the 
base plan. However, farebox revenues meet a higher 
proportion of total operating costs under the light 
rail transit plan than under the base plan. Conse· 
quently, the total cost per passenger to the design 
year of the maximum extent light rail transit plan 
is nearly than twice that of the base plan under this 
future. It was therefore necessary to truncate this 
maximum extent light rail transit plan. 

Some of the increases in capital costs and operating 
deficits under the maximum extent light rail transit 
plan can be attributed to the overextension of ser· 

8 The maximum federal operating assistance fund
ing allotment for the Milwaukee area for the year 
1979 was $11.6 million in 1979 dollars, more than 
the $10.8 million required to provide 50 percent 
federal funding of the operating deficits under the 
base plan, but less than the $13.2 million required 
to provide such funding under the maximum 
extent light rail transit plan. Great uncertainty is 
involved in any estimation of the possible federal 
and state shares of operating deficits, as these 
shares are subject to changing legislative action 
over the plan design period. Even at this time, the 
Governor has proposed changing the state share of 
the operating deficit funding to 25 percent of the 
total operating cost of urban transit systems. 
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Table 282 

COST-EFFECTIVENESS COMPARISON 
OF THE BASE SYSTEM PLAN AND MAXIMUM 
EXTENT LIGHT RAI L TRANSIT SYSTEM PLAN 
UNDERTHEMODERATEGROWTHSCENARI~ 

DECENTRALIZED LAND USE PLAN 

Cost Element 

Ridership 
In Design Year. 

To Design Year . 

Capital Cost 
Total to Design Year 
To Design Year per Passenger 
To Design Year After 

Accounting for Useful Life 

Beyond Design Year. 
To Design Year per Passenger 

After Accounting for Useful 

Life Beyond Design Year .. 

Operating Cost 
Percent Met by Farebox 

Revenues in Design Year. 
Operating Deficit in Design Year . 
Operating Deficit per 

Passenger in Design Year. 
Operating Deficit to Design Year. 
Operating Deficit to 

Design Year per Passenger. 

Total Cost 
To Design Year ......... . 

Federal Share .. 
Nonfederal Share. 

To Design Year per Passenger . 

Federal Share .. 

Nonfederal Share ... 
To Design Year After 

Accounting for Useful life 

Beyond Design Year. 

Federal Share. 

Nonfederal Share. 

To Design Year per Passenger 

After Accounting for Useful 

life Beyond Design Year. 

Federal Share. 

Nonfederal Share. 

Source: SEWRPC, 

Maximum Extent 
Light Rail 

Base Plan Transit Plan 

62,685,500 64,234,000 
1,238,433,200 1,250,821,200 

$186,198,500 $1,127,632,600 
0.15 0.90 

124,606,570 583,822,300 

0.10 0.47 

53 56 
$ 21,625,900 $ 26,434,100 

0.34 0.41 
418,319,800 456,785,400 

0.34 0.37 

$604,518,300 $1,584,418,000 
358,118,700 1,130,498,800 
246,399,600 453,919,200 

0.49 1.27 
0.29 0.90 
0.20 0.37 

542,926,370 1,040,607,700 
308,845,160 695,450,540 
234,081,210 345,157,160 

0.44 0.84 
0.25 0.56 
0.19 0.28 

vice envisioned in this plan.9 Under the plan, pri
mary transit service on exclusive guideway would 
be extended into portions of the Milwaukee area 
not now served; would be expanded into an all-day 
operation; and would be provided at headways of 
no more than 30 minutes in the peak period and 
peak direction and 60 minutes otherwise. 

The less cost-effective elements of the primary 
element of the maximum extent light rail transit 
system plan with respect to operating costs can, 
in part, be identified on a route-by-route basis 
through a determination of what proportion of 
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the operating costs of the routes may be expected 
to be recovered through farebox revenues. As 
shown in Table 283, about 82 percent of the total 
light rail transit primary element operating costs 
may be expected to be recovered from farebox 
revenues, and not less than 73 percent of the 
operating costs for any route will be met by fare
box revenues. Therefore, routes should require 
little modification except possibly over some 
limited segments. 

Another basis for the identification of the less 
productive elements of the maximum extent light 
rail transit plan is the operating and capital costs 
per passenger and per passenger mile carried on 
segments of the system. Table 284 summarizes 
the capital and operating costs, and passenger miles 
carried, for the major segments of the maximum 
extent light rail transit system, and provides a rank
ing of the segments in terms of operating cost per 
passenger mile and capital cost per passenger mile. 
Map 62 in Chapter III of this report identifies the 
major segments of the primary transit element of 
the plan. Maps 112 and 113 show those segments 
which may be expected to have higher-than-average 
operating costs and capital costs per passenger 
mile, respectively, as well as the degree to which 
such costs may be expected to be exceeded, along 
a route and between routes. In any consideration 
of this cost-effectiveness information, it is impor
tant to recognize that the outer ends of each route 
can carry no through traffic, except through con
nection with a different mode such as a feeder / 
distributor bus. 

9 The extension of local and express service under 
the maximum extent light rail transit plan and all 
other plans also contributes to this increase in cost 
and decrease in cost-effectiveness. The express 
(secondary) and local (tertiary) service included in 
each maximum extent primary transit system plan 
is in accord with the adopted long-range regional 
transportation system plan. The local and express 
routes and schedules were modified, however, to 
coordinate properly the secondary and teritary 
service proposed to be provided with the primary 
service proposed under the different primary 
transit alternatives. Any further refinements in 
the extent of the secondary or tertiary service 
should equally affect the cost of each primary 
transit alternative considered, and should, there
fore, not affect a comparison of those alternatives. 



Table 283 

OPERATING COST-EFFECTIVENESS OF LIGHT RAIL ROUTES OF THE MAXIMUM EXTENT LIGHT RAIL 
TRANSIT SYSTEM PLAN UNDER THE MODERATE GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Percent of 

Passenger Vehicle Operating 

Miles of Farebox Miles of Operating Cost Met by 
Route Travel Revenue Travel Cost Farebox Revenue 

1-Wau kesha/ 
Milwaukee CBD/UWM 140,720 $11,400 4,455 $15,200 75 

2-Cedarbu rg /Grafton/ 
Milwaukee CBD/Oak Creek 167,310 13,550 5,445 18,580 73 

3-Menomonee Falls/ 
Milwaukee CBD/ 
South Milwaukee 164,640 13,340 4,339 14,800 90 

4-Crosstown: 
North ridge /South ridge 116,470 9,440 2,561 8,740 108 

5-Loop: 
Capitol Drive/UWM/ 
Wisconsin Avenue/Mayfair 98,550 7,980 3,075 10,490 76 

Total 687,690 $55,710 19,875 $67,810 82 

Source: SEWRPC. 

Comparison of the cost-effectiveness of segments 
of a system can also be made in terms of passenger 
boardings and deboardings. Table 234 also pre
sents passenger boarding and deboarding volumes 
by segment and a rank ordering of the segments 
in terms of operating and capital costs per board
ing and deboarding passenger. Maps 114 and 115 
show those segments which may be expected to 
have above average operating and capital costs, 
respectively, per boarding and deboarding pas
senger, as well as the degree to which average costs 
may be expected to be exceeded. 

Based on this cost-effectiveness information, the 
maximum extent light rail transit system plan for 
this alternative future was truncated. The trunca
tions were made with the objective of reducing 
system capital cost and operating deficits and 
bringing the total cost per passenger for a light rail 
transit plan under this future closer to that of the 
base plan, while retaining an integrated system. The 
proposed truncated light rail transit system plan 
under the moderate growth scenario-decentralized 
land use plan alternative future is shown on 

Map 100 in Chapter IV. The changes made in the 
maximum extent plan to produce the truncated 
plan are summarized in Table 285. The segments 
deleted were the less cost-effective segments-that 
is, those segments which, if deleted, would result 
in relatively large reductions in system capital costs 
and operating deficits and relatively small reduc
tions in system ridership. These segments include 
those extending to the communities of Cedarburg 
and Grafton from W. Capitol Drive in the City of 
Milwaukee, those extending to the Village of 
Menomonee Falls from W. Silver Spring Drive 
and N. 92nd Street in the City of Milwaukee, 
those extending to the Cities of West Allis and 
Waukesha from N. 84th Street and W. Fairview 
Avenue in the City of Milwaukee, those extending 
to the City of Oak Creek from General Mitchell 
Field, those looping from the intersection of 
W. Appleton Avenue and W. Capitol Drive to the 
Mayfair Mall Shopping Center, and that segment 
extending from the City of Cudahy to the City of 
South Milwaukee. Because of its high capital cost, 
the segment from S. 5th and W. Becher Streets to 
the City of St. Francis along E. and S. Bay Street 
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Segment Route 
Number Number 

1 1 
2 1 
3 1 
4 1 
5 1 and 5 
6 1 and 5 
7 1 and 5 
8 1 and 5 
9 1 and 5 

10 2 
11 2 
12 2 
13 2 
14 2 
15 2 and 3 
16 2 
17 2 
18 3 
19 3 
20 3 and 5 
21 3 and 4 
22 3 
23 3 
24 3 
25 4 
26 4 
27 4 
28 4 
29 5 
30 5 
31 5 
32 5 
33 5 
34 5 

Source: SEWRPC. 

Table 284 

COST-EFFECTIVENESS ANALYSIS OF SEGMENTS OF THE PRIMARY ElEMENT OF THE MAXIMUM EXTENT LIGHT 
RAIL TRANSIT SYSTEM PLAN UNDER THE MODERATE GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Average Weekday Operating Total Capital Cost-Effectiveness 

Transit Ridership Cost-Effectiveness in Design Year Over the Design Period 

Average Weekday 
Cost per Cost per 

Passenger Volume Total Boarding Average Weekday Total Capital Cost per Boarding and Cost per Boarding and 
and Deboarding Passenger Operating Cost Cost Over Passenger Deboarding Passenger Deboarding 

Range Average Passengers Miles in Design Year Design Period Mile Rank Passenger Rank Mile Rank Passenger 

2,520- 3,450 3,110 4,360 5,600 $1,180 $12,508,200 $0.21 29 $0.27 12 $2,234 24 $ 2,869 
3,860- 3,890 3,880 970 15,510 2,620 27,525,296 0.17 25 2.70 34 1,775 16 28,377 
4,510- 4,770 4,630 1,760 18,520 2,620 27,471,984 0.14 22 1.49 32 1,483 15 15,609 
6,920- 7,570 7,240 3,710 16,650 1,510 29,653,680 0.09 14 0041 24 1,781 17 7,993 

10,300·14,090 13,370 6,870 32,090 2,590 37,857,376 0.08 12 0.38 21 1,180 12 5,511 
24,550-24,550 24,550 12,830 14,370 910 10,526,600 0.06 3 0.07 2 733 6 820 
26,640-32,260 28,850 57,940 72,140 4,050 41,326,480 0.06 3 0.07 2 573 3 713 
14,950-23,050 20,170 14,500 14,120 750 6,192,300 0.05 1 0.05 1 439 1 427 
3,000·11,180 7,180 19,350 35,190 5,280 75,958,384 0.15 24 0.27 12 2,159 21 3,925 
1,280· 2,610 2,020 2,220 13,550 3,790 42,381,168 0.28 32 1.70 33 3,128 28 19,091 
2,870- 3,810 3,330 2,350 13,970 2,380 26,847,792 0.17 25 1.01 30 1,922 19 11,424 
4,370· 5,170 4,730 1,590 15,140 1,810 20,533,392 0.12 19 1.14 31 1,356 14 12,914 
5,860- 6,460 6,110 2,690 19,550 1,810 22,859,184 0.09 14 0.67 27 1,169 11 8,498 
6,650·11,720 9,530 16,680 37,150 2,210 32,492,880 0.06 3 0.13 4 875 8 1,948 

18,440-19,390 19,080 11,950 47,710 2,830 24,075,984 0.06 3 0.24 11 505 2 2,015 
6,180- 9,850 8,180 11,790 31,070 2,150 27,944,880 0.07 8 0.18 7 899 9 2,370 

430- 3,570 1,530 3,840 8,110 3,000 37,132,288 0.37 34 0.78 28 4,579 32 9,670 
720· 2,590 1,730 3,100 8,310 2,720 36,332,480 0.33 33 0.88 29 4,372 31 11,720 

4,660- 6,190 5,530 5,790 12,710 1,300 14,606,100 0.10 16 0.22 8 1,149 10 2,523 
9,610-10,460 10,070 5,010 17,110 1,680 13,017,000 0.10 16 0.34 17 761 7 2,598 

14,460-18,060 16,210 25,500 63,220 3,940 37,710,976 0.06 3 0.15 6 597 4 1,479 
7,850· 9,610 8,640 4,470 26,790 1,760 55,760,384 0.07 8 0.39 22 2,081 20 12,474 
6,410· 7,570 6,810 5,130 17,020 1,420 37,089,872 0.08 12 0.28 14 2,179 23 7,230 

910- 4,190 3,280 4,080 9,830 1,700 45,817,280 0.17 25 0042 25 4,661 33 11,230 
3,200- 4,320 3,780 5,020 14,760 1,730 38,503,376 0.12 19 0.34 17 2,609 27 7,670 
4,870- 8,120 6,450 6,570 21,300 1,460 39,018,672 0.07 8 0.22 8 1,832 18 5,939 
5,860-10,270 9,750 9,380 28,280 1,290 19,049,088 0.05 1 0.14 5 674 5 2,031 
3,250- 5,360 3,820 6,800 19,480 2,260 42,171,584 0.12 19 0.33 15 2,165 22 6,202 
2,080- 2,370 2,280 2,270 4,330 800 14,578,600 0.18 28 0.35 20 3,367 29 6,422 
1 ,680- 1 ,680 1,680 2,910 2,520 630 14,649,700 0.25 30 0.22 8 5,813 34 5,034 
1,230- 2,050 1,700 1,340 3,060 760 12,977,200 0.25 30 0.57 26 4,241 30 9,684 
1 ,950- 3,580 3,010 2,880 6,630 930 15,597,300 0.14 22 0.33 15 2,353 26 5,416 
6,150- 6,750 6,430 1,590 9,650 630 12,655,700 0.07 8 0040 23 1.311 13 7,960 
3,000- 4,580 3,950 3,870 12,250 1,310 27,547,680 0.11 18 0.34 17 2,249 25 7,118 

Rank 

11 
34 
32 
23 
15 
3 
2 
1 

12 
33 
28 
31 
24 

5 
6 
8 

25 
29 
9 

10 
4 

30 
20 
27 
21 
16 

7 
17 
18 
13 
26 
14 
22 
19 



and the Chicago & North Western's Kenosha Sub
division railway main line on the route connecting 
to the City of Cudahy was replaced by a segment 
from S. 5th and W. Becher Streets along Chase 
Avenue to the former Milwaukee Electric Lines 
Lakeside Belt Line, and then along that open 
right-of-way owned by the Wisconsin Electric 
Power Company and used for trunkline power 
transmission to the original routing from S. 5th 
and W. Becher Streets through the City of St. 
Francis to the Cities of Cudahy and South Mil
waukee. The segment from the Milwaukee central 
business district through the University of Wiscon
sin-Milwaukee to Capitol Drive and along Capitol 
Drive to W. Atkinson Avenue in the City of Mil
waukee was deleted because of its high capital cost 
relative to its ridership. Through the elimination 
of these segments, the capital cost of the primary 
element of the light rail transit system would 
decrease from $980 million to about $459 million, 
and the total cost of the truncated plan would be 
about $606 million. 

Those segments given the highest priority for 
elimination were Segments 10, 11, 12, and 13 
serving northern Milwaukee County and Ozaukee 
County, and Segments 1,2,3, and 18 serving Wau
kesha County. Segments 31 and 32, providing ser
vice along Capitol Drive between Appleton Avenue 
and Mayfair Road, and Segment 4, providing ser
vice to West Allis, were identified as the second set 
of segments to be deleted. The third set of seg
ments identified to be deleted were those serving 
General Mitchell Field, the City of Oak Creek, and 
the City of South Milwaukee, including portions of 
both Segments 16 and 22 and all of Segments 17 
and 24. Segments 9 and 34, serving the University 
of Wisconsin-Milwaukee campus and the lower 
east side, were the final two segments identified 
for deletion. 

Evaluation of Maximum 
Extent Busway System Plan 
Another of the primary transit technologies poten
tially applicable in the Milwaukee area over the 
next 20 years is motor buses operating over bus
ways. The maximum extent system plan developed 
for this technology is summarized with respect 
to its coverage and routes on Maps 60 and 61 of 
Chapter III. Its performance under the moderate 
growth scenario-decentralized land use plan alter
native future is summarized in Tables 286 and 287. 
Map 53 and Table 111 of Chapter III, and Tables 
287 and 256 provide comparable information for 
the base, or benchmark, plan used in the study. 
A discussion of the facilities and services of the 

primary, local, and express elements of both the 
maximum extent busway plan and the base plan is 
included in Chapter III of this report, and will not 
be repeated here. 

In comparison to the base plan, the maximum 
extent busway system plan under this future would 
entail a three-fold increase in vehicle miles of 
primary transit service, or 21,700 vehicle miles 
compared with 7,200 vehicle miles under the base 
plan. A significant part of this increase would be 
the result of the extension of primary service into 
off-peak travel periods during the midday and 
evenings, as indicated in Tables 257 and 288. 
About the same number of bus miles of express 
and local service would be operated under this 
plan as under the base plan on an average weekday. 

Headways on the primary element of the maximum 
extent busway plan under this future would range 
from 4 to 10 minutes during the peak periods. 
During the off-peak periods, headways would range 
from 15 to 20 minutes in the midday period, and 
from 30 to 50 minutes during the evening. 

Transit Utilization: Under the maximum extent 
busway system plan of the moderate growth 
scenario-decentralized land use plan alternative 
future, about 231,600 trips may be expected to 
be made on public transit in the Milwaukee area 
on an average weekday in the plan design year, as 
shown in Tables 289 and 290. About 94,400, or 
41 percent, of these transit trips may be expected 
to be made on the primary transit system for all or 
a portion of the trip. Thus, the maximum extent 
busway system plan envisions that about 5 percent 
of the total of 4.4 million person trips which may 
be expected to be made in the greater Milwaukee 
area in the plan design year will be made using 
public transit, and that about 2 percent will be 
made using primary transit. About 14,200, or 
7 percent, more transit trips may be expected to 
be made on an average weekday under this plan 
than under the base plan. 

Costs: Estimates of the total capital costs that 
would be incurred in the development of the maxi
mum extent busway system plan and the base 
system plan are summarized in Table 291. The 
costs shown include all construction costs, plus 
the costs of right-of-way acquisition and the 
acquisition and replacement of vehicles, as needed, 
over the plan design period. Most capital items 
required to implement the plan have useful lives 
beyond the 20-year plan design period, as noted in 
Table 291. 
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Map 112 

OPERATING COST PER PASSENGER-MILE COST-EFFECTIVENESS OF THE 
MAXIMUM EXTENT LIGHT RAIL TRANSIT SYSTEM PLAN UNDER THE 
MODERATE GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

TOTAL COST PER 
PASSENGER-MILE SCALE 
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• . 10 (AVERAGE) 

.10 I' .0' 

• .IO/t .10 

• .10/, .2.0 

TME TOTAL OPER 
COST PER PASSENGER

MILE ABOVE TrtE AVEr,AGE 
PER PASSENGER-M ILE COST 

'---,,.,,, O;O;;Ep~~!is~:::;_ 
MILE AT OR B!:LOW THE AVER
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. 
t 

One measure of cost-effectiveness used in the evaluation of individual system segmentS of the maximum extent l ight rail transit plan was the 
operating cost per passenger mile. This map shows those segments which may be expected to operate at, below, or above the average operating 
cost per passenger mile, as well as the degree to which such average costs may be expected to be exceeded. Compared with those segments 
located within the densely developed areas of Milwaukee County, for the outer segments of each route, as well as a portion of Route 5 in the 
City of Wauwatosa, these data suggest an insufficient ridership base to support fixed guideway development. This lower ridership is a con
sequence of the less intensive urban development in these segments, and the absence of through traffic except by connection with a different 
mode such as feeder bus or automobile. 

Source: SEWRPC. 

488 



I 

• • 
+-

Map 113 

CAPITAL COST PER PASSENGER -MILE COST-EFFECTIVENESS OF THE 
MAXIMUM EXTENT LIGHT RAIL TRANSIT SYSTEM PLAN UNDER THE 
MODERATE GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 
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Another measure 01 cost·effectlveness used In the evaluation of indiVidual system segments of the maXimum extent light f811 transit pl;')n was the capltsl cos t pe, 
passenger mile, This map shows those $~ments wh ich may be expec ted 10 operate at, belOW, or above the average capital COS1 per passenger mile, as well as the 
degree 10 which such average COSI5 may be expected 10 be exceeded. Compared with lhose segments located Within the densely deve loped areas of Milwaukee 

County, for the outer scgments of each route , as well as port ions of Roule 5 on thc City of Milwaukee's east Side and in the City of Wauwatosa, these data suggest 
an insufficient ridersh ip base to support fixed guideway development , ThiS lower ridership IS a consequence of the less intensive urban development In these seg
ments, and the absence of through traffiC excep t bv a connection With a different mode such as feeder bus or au tomobile, To some degrl.lc, these ineffiCienCies are 

also generated by the large capi tal investments necessary for gUideway SIfUClUres and station facilities in some suburban areas and on Milwaukee's cast side. 

Source: SEWRPC, 
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Map 114 

OPERATING COST PER TOTAL BOARDING AND DEBOARDING PASSENGER COST
EFFECTIVENESS OF THE MAXIMUM EXTENT LIGHT RAIL TRANSIT SYSTEM PLAN 
UNDER THE MODERATE GROWTH SCENAR IO-DECENTRALIZED LAND USE PLAN 

TOTAL COST PER 
PASSENGER SCALE 

• . • 0 

• . :H. {AVERAGEl 

1 . 2&/ ' . 2~ 

• 215/ , ."0 

. 20/ ' . U 

0" Tt1E TOTAL OP£I't 
AT ING CO,,. PEA PASSENGER 
ABOVE THE iIIIVERAGE PER 
PA'SENGER COST 

'---~A'T~~IN~ ~6S~H~£!O::;!I~~~~~ 
AT OR III!:I..OW THE AVERAGe 
PER PA" I!:N GER COST 

SHORE.WOOD 

SWTH 
MILWAUl'\.lf 

t 
Yet another measure of cost-effect iveness u!\ed in the evaluation of ind ividual system segments of the maximum extent light rail t ransit plan 
was the operating cost per boarding and deboarding passenger. Th is map shows those segments which may be expected to operate at, below, or 
above the average operating cost per boarding and deboarding passenger, as well as the degree to which such average costs may be expected to 
be exceeded. As shown on this map, certain system segments within the densely developed areas of Milwaukee County are very cost-effec t ive 
compared with the remainder of the system, while all segments located within suburban areas outside Milwau kee County are not cost-effective. 
This is a result of the lower boarding and deboarding passenger volumes in these suburban areas combined with the lengthy distances tha t the 
light rail vehicles must operate over. 

Source: SEWRPC. 
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Map 115 

CAPITAL COST PER TOTAL BOARDING AND DEBOARDING PASSENGER COST
EFFECTIVENESS OF THE MAXIMUM EXTENT LIGHT RAIL TRANSIT SYSTEM PLAN 
UNDER THE MODERATE GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 
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Another measure 01 cost·effect lveness used ,n the evaluation of indiVidual system segmen1S of the mSKlmum extent light rail transit plan WiIS the capital cost per 
boarding and deboard ing passenger. This map shows those segmenu which may be expected 10 operate aI, below, Or above the Bverage capital cost per boarding 
and deboarding passenger, as well as the degree to which such average costs may be elepectecl to be exceeded . As shown on Ihls map, certain st.'gmenls wllhm Ihe 
densely developed portions of Milwaukee County are very cosl-effective compared With the remainder 01 the system. However, those segments located In Md· 
waukee County suburbs as well as outside Milwaukee County appcar 10 have an msuff icient volume 01 passenger boardings and dcboardmgs 10 suppOrt fixed guide· 
way development. Th is lower ridership is a consequence of the less intcnsivc urban development combined With the large capital inVeS!lllentS necessary for gUideway 
structures and 51alion facililies In some suburban areas and on Milwaukee's east side. A noteworthy exception IS thc segment within the City of Waukesha WhICh, 
by itself, appears cost·effective, but which nevertheless depends upon a connection to the remainder of the system over tWO lenythy subulban segments which 
generate lillie ridership. 

Source: SEWRPC. 
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Table 285 

RECOMMENDED CHANGES IN THE MAXIMUM EXTENT LIGHT RAIL TRANSIT SYSTEM 
PLAN UNDER THE MODERATE GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Route Recommended Change Reasons 

1-Waukesha/Milwaukee CBD/UWM Eliminate Segment 1 The deletion of Segments 2 and 3 would not logically 
perm it retention of Segment 1 

l-Waukesha/Milwaukee CBD/UWM Eliminate Segments 2 and 3 Segments 2 and 3 are not capital or operating cost-

1-Waukesha/Milwaukee CBD/UWM Eliminate Segment 4 

2-Cedarburg/Milwaukee CBD/ Eliminate Segments 
Oak Creek 10, 11, 12, and 13 

2-Cedarburg/Milwaukee CBD/ Eliminate Segment 17 
Oak Creek 

3-Menomonee Falls/Milwaukee/ Eliminate Segment 18 
South Milwaukee 

3-Menomonee Falls/Milwaukee CBD/ Eliminate Segments 22, 
South Milwaukee and Cedarburg/ 24, and part of 16 and 
Milwaukee CBD/Oak Creek 23. Add connector 

segment between 
Segments 16 and 23 

5-Loop: Eliminate Segments 
UWM/Mayfair/Milwaukee CBD 31,32, and 34 

5-Loop: Eliminate Segment 9 
UWM/Mayfair/Milwaukee CBD 

Source: SEWRPC. 

The total capital cost of the base plan is esti
mated at $186 million. Most of this cost would be 
required to purchase buses for the proposed short
range service expansion within Milwaukee County 
and to replace buses to maintain the existing ser
vice to the year 2000. About $19 million, or 
12 percent of the total capital cost, would be 
required for the primary transit element. 
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effective relative to other segments. Also, total 
boardings and deboardings are low compared 
with those of other segments 

Segments 29 and 30 are more cost·effective than 
Segment 4 and provide for a more logical end-
of·route 

Segments 10 through 13 are not capital or operating 
cost-effective relative to other segments. Also, 
total boardings and deboardings are low com-
pared with those of other segments 

Segment 17 is not capital or operating cost-
effective relative to other segments. Also, total 
boardings and deboardings are low compared 
with those of other segments 

Segment 18 is not capital or operating cost-
effective relative to other segments. Also, total 
boardings and deboardings are low compared 
with those of other segments 

Segments 17, 22, and 24 are not capital or operating 
cost-effective relative to other segments. Also, 
total boardings and deboardings are low compared 
with those of other segments. Portions of Seg-
ments 16 and 23 are deleted for the same reasons. 
The remainder of Segment 23, which is cost-
effective and has significant boardings and 
deboardings, has been connected to the 
remainder of the truncated network via the 
Lakeside Belt Line right-of-way 

Segments 31, 32, and 34 are not capital or 
operating cost-effective relative to other seg-
ments. Also, total boardings and deboardings are 
low compared with those of other segments 

Segment 9 is not capital cost-effective relative 
to other segments. Service to UWM would 
be provided by shuttle service from nearby 
primary transit stations 

The total capital cost of the maximum extent 
busway system plan is estimated at $734 million. 
About $481 million would be required for the con
struction of the busways, including right-of-way, 
guideways, and preferential intersection treatments. 
About $190 million would be incurred in the pur
chase of new and replacement of transit vehicles
$53 million of which would be for the purchase of 
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Table 286 

PRIMARY TRANSIT STATIONS FOR THE MAXIMUM EXTENT BUSWAY SYSTEM PLAN 
UNDER THE MODERATE GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Travel Time 

Facilities and Services to Milwaukee 
CBD 

Location Connecting (minutes) Frequency of Service (buses per hour) 
Connecting Express or 

Morning Midday Afternoon Evening Civil Parking Primary Local Off-
Intersection Division Status Shelter Spaces Routes Routes Peak Peak In Out In Out In Out In Out 

W, Broadway and 
W. Main Street . . City of Waukesha Proposed Yes -- 1 10 53 53 10 10 4 4 15 15 2 2 

E. Broadway and 
Pleasant Street .. City of Wau kesha Proposed Yes -- 1 1 51 51 10 10 4 4 15 15 2 2 

Lincoln Avenue and 
Lake Street. ...... City of Waukesha Proposed Yes -- 1 -- 50 50 10 10 4 4 15 15 2 2 

Lincoln Avenue and 

Frederick Street. ..... City of Waukesha Proposed Yes -- 1 1 48 48 10 10 4 4 15 15 2 2 
CTH A and Pearl Street City of Waukesha Proposed Yes 325 1 -- 44 44 10 10 4 4 15 15 2 2 
Johnson Road .. City of New Berlin Proposed -- 50 1 -- 41 41 10 10 4 4 15 15 2 2 
Calhoun Road and 

Rogers Drive . . City of New Berlin Proposed Yes 300 1 -- 37 37 10 10 4 4 15 15 2 2 
Moorland Road and 

Rogers Drive. City of New Berl in Proposed -- -- 1 2 35 35 10 10 4 4 15 15 2 2 
Sunny Slope Road 

and Honey Lane. City of New Berlin Proposed -- -- 1 -- 33 33 10 10 4 4 15 15 2 2 
S. 124th Street 

and Honey Lane. City of New Berlin Proposed -- -- 1 -- 31 31 10 10 4 4 15 15 2 2 
S. 108th Street and 

Manor Park Drive . " , City of West Allis Proposed Yes -- 1 5 28 28 10 10 4 4 15 15 2 2 
S. 98th Street and 

W. Washington Street . . City of West Allis Proposed Yes -- 1 2 26 26 10 10 4 4 15 15 2 2 
N. 92nd Street and 
W. Dixon Street. City of Milwaukee Proposed Yes 100 1 -- 23 23 10 10 4 4 15 15 2 2 

N. 84th Street and 
W. Hawthorne Avenue City of Milwau kee Proposed Yes -- 2 2 20 20 18 16 7 6 22 27 3 3 

N. 76th Street and 
W. Fairview Avenue. City of Milwau kee Proposed Yes -- 2 1 19 19 18 16 7 6 22 27 3 3 

N. 68th Street and 
W. Fairview Avenue . . City of Milwaukee Proposed Yes -- 2 1 17 17 18 16 7 6 22 27 3 3 

N. Hawley Road and 

W. Fairview Avenue. City of Milwaukee Proposed Yes -- 2 1 15 15 18 16 7 6 22 27 3 3 
County Stadium and 

Mitchell Boulevard City of Milwaukee Proposed Yes 175 2 -- 14 14 18 16 7 6 22 27 3 3 
County Stadium and 

N. 44th Street. City of Milwaukee Proposed Yes 125 3 -- 12 12 24 22 10 9 31 36 4 5 
N. 35th Street and 

W. Wisconsin Avenue. City of Milwaukee Proposed Yes -- 3 3 8 8 26 24 11 10 32 37 5 5 
N. 27th Street and 

W. Wisconsin Avenue. , , City of Milwau kee Proposed Yes -- 3 4 7 7 26 24 11 10 32 37 5 5 
N. 21 st Street and 

W. Wisconsin Avenue. City of Milwaukee Proposed Yes -- 3 3 5 5 26 24 11 10 32 37 5 5 
N. 16th Street and 

W. Wisconsin Avenue. , , City of Milwau kee Proposed Yes -- 3 5 3 3 26 24 11 10 32 37 5 5 
N. 12th Street and 

W. Wisconsin Avenue . . City of Milwaukee Proposed Yes -- 3 6 2 2 26 24 11 10 32 37 5 5 
N. 6th Street and 

W. Wisconsin Avenue. City of Milwaukee Proposed Yes -- 4 7 -- -- 34 32 15 14 44 49 7 7 
N. Plankinton Avenue and 

E. Wisconsin Avenue .. City of Milwaukee Proposed Yes -- 2 10 2 2 16 18 6 7 27 22 3 3 
N. Broadway Street and 

E. Wisconsin Avenue City of Milwaukee Proposed Yes -- 2 8 3 3 16 18 6 7 27 22 3 3 
N. Jackson Street and 

E. Wisconsin Avenue City of Milvvau kee Proposed Yes -- 2 7 4 4 16 18 6 7 27 22 3 3 
N. Jackson Street and 

E. Kilbourn Avenue. , , City of Milwaukee Proposed Yes -- 1 1 6 6 16 -- 6 -- 27 -- 3 --
N. Van Buren Street and 

E. Kilbourn Avenue. City of Milwaukee Ploposed Yes -- 1 1 6 6 -- 18 -- 7 -- 22 -- 3 
N. Jackson Street and 

E. Juneau Avenue . .. City of Milwaukee Proposed Yes -- 2 1 7 7 16 -- 6 -- 27 -- 3 --
N. Van Buren Street and 

E. Juneau Avenue . . , , City of Milwaukee Proposed Yes -- 2 1 7 7 -- 18 -- 7 -- 22 -- 3 
N. Astor Street and 

E. Ogden Avenue City of Milwaukee Proposed Yes -- 2 2 8 8 16 18 6 7 27 22 3 3 
N. Farwell Avenue and 

E. Ogden Avenue City of Milwaukee Proposed Yes -- 2 1 9 9 16 18 6 7 27 22 3 3 
N. Farwell Avenue and 

E. Brady Street City of Milwaukee Proposed Yes -- 2 2 11 11 16 -- 6 -- 27 -- 3 --
N. Prospect Avenue and 

E. Brady Street " ' City of Milwau kee Proposed Yes -- 2 1 11 11 -- 18 -- 7 -- 22 -- 3 
N. Farwell Avenue and 

E. Kenilworth Place. City of Milwaukee Proposed Yes -- 2 1 12 12 16 18 6 7 27 22 3 3 
N. Oakland Avenue and 

E. North Avenue. City of Milwaukee Proposed Yes -- 2 3 13 13 16 18 6 7 27 22 3 3 
N. Cambridge Avenue 

and E. Locust Street City of Milwaukee Proposed Yes -- 2 2 16 16 16 18 6 7 27 22 3 3 
N. Oakland Avenue and 

E. Kenwood Boulevard. City of Milwaukee Proposed -- -- 2 1 24 24 16 18 6 7 27 22 3 3 
N. Maryland Avenue and 

E. Kenwood Boulevard. City of Milwaukee Proposed Yes -- 2 6 23 23 16 18 6 7 27 22 3 3 
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Table 286 (continued) 

Travel Time 
Facilities and Services to Milwaukee 

r------r----~------r_------_r------~ CBO 

Co n neeti n9 ~~(m~j~n~ut~e~s}_.r---;;:;;:;:F:re;-q:...uTen_c~y;;;o;;:f;;:5:::er:-V_jCre~(b~U:se:s~p:e:r ;-hoTu_r~) =:;:~ Location 

Station 
Number Intersection 

42 N. Maryland Avenue and 
E. Hartford Avenue. 

43 N. Oakland Avenue and 

44 

45 

E. Hartford Avenue ... 
Wisconsin Avenue and 

Broad Street. 
1 st Avenue and 

Maple Street. 
46 Cedar Ridge Drive and 

47 
Georgetown Drive .. 

5TH 143 
(Washington Avenue) 
and Turner Street ... 

48 Grant Avenue and 

49 

50 

Western Road 
5TH 57 and CTH C 

(Pioneer Road). 

Civil 
Division 

City of Milwaukee 

City of Milwaukee 

Village of Grafton 

Village of Grafton 

City of Cedarburg 

City of Cedarburg 

City of Cedarburg 

City of Mequon 

Status 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 
STH 57 (Main Street) 

and Freistadt Road 
STH 57 (Green Bay 

Village of Thiensville Proposed 
51 

52 

Road) and 5TH 67 
(Mequon Road) .... 

Garden Drive and 
City of Mequon 

W. County Line Road. .. Village of 

53 N. Deerbrook Terrace 
and 5TH 100 

54 

55 

56 

(W. Brown Deer Road) . 

N. Cedarburg Road and 
W. Bradley Road. 

N. Teutonia Avenue and 
W. Good Hope Road 

N. Sidney Place and 
W. Mill Road. 

57 N. Dexter Avenue and 

58 

59 

W. Silver Spring Drive. 
N. 20th Street and 

W. Hampton Avenue 
W. Atkinson Avenue and 

W. Capitol Drive .. 
60 N. 16th Street and 

61 

62 

W. Atkinson Avenue 
N. 8th Street and 

W. Atkinson Avenue 
N. 8th Street and 
W. Burleigh Street. 

63 N. 7th Street and 
W. Burleigh Street. 

64 N. 8th Street and 

65 
W. Center Street. 

N. 7th Street and 
W. Center Street. 

66 N. 8th Street and 
W. North Avenue 

67 N. 7th Street and 
W. North Avenue 

N. 6th Street and 
W. Walnut Street. 

68 

69 N. 6th Street and 

70 

71 

W. Juneau Avenue .. 
N. 6th Street and 
W. Kilbourn Avenue. 

N. 6th Street and 
W. St. Paul Avenue 

72 S. 6th Street and 
W. Alexander Street. 

73 S. 6th Street and 
W. National Avenue. 

74 S. 5th Street and 
W. National Avenue. 

75 S. 5th Street and 
W. Greenfield Avenue. 

76 S. 4th Street and 
W. Greenfield Avenue. 

77 S. 5th Street and 
W. Mitchell Street. 

78 S. 4th Street and 
W. Mitchell Street. 

79 S. 5th Street and 

80 

81 
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W. Lincoln Avenue 
S. 4th Street and 

W. Lincoln Avenue 
S. Chase Avenue and 

W. Rosedale Avenue .. 

Brown Deer 

Village of 
Brown Deer 

Village of 
Brown Deer 

City of Milwaukee 

City of Glendale 

City of Glendale 

City of Milwau kee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwau kee 

City of Milwau kee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwau kee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Shelter 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Parking 
Spaces 

300 

325 

100 

175 

375 

Connecting 
Primary 
Routes 

2 

EX~::~I or Off. Morning Midday Afternoon Evening 

Routes Peak Peak In Out In Out In Out In Out 

4 19 19 16 18 6 27 22 

18 18 16 18 6 27 22 

59 59 8 8 4 4 12 12 2 

57 57 8 4 4 12 12 

54 54 8 8 4 4 12 12 

53 53 8 8 4 4 12 12 2 

52 52 4 4 12 12 

48 48 8 4 4 12 12 

42 42 8 4 4 12 12 

40 40 8 8 4 4 12 12 2 

36 36 8 8 4 4 12 12 

34 34 8 4 4 12 12 

32 32 8 4 4 12 12 2 

29 29 8 4 4 12 12 

27 27 8 4 4 12 12 

25 25 8 4 12 12 

21 21 8 4 4 12 12 

16 16 14 16 6 24 19 

13 13 8 8 4 4 12 12 2 

10 10 8 4 12 

9 8 4 12 

9 9 4 12 

4 12 

2 4 12 

6 6 4 12 

6 6 4 12 

4 8 8 4 4 12 12 

8 8 4 4 12 12 

2 4 4 12 12 

16 16 8 8 22 22 4 4 

16 16 8 8 22 22 4 4 

4 6 16 22 4 

4 6 16 22 4 

8 8 16 22 4 

8 16 22 4 

10 10 16 8 22 4 

10 10 16 8 22 4 

12 12 16 22 4 

12 12 16 22 4 

14 14 8 8 4 4 12 12 



Table 286 (continued) 

Travel Time 
Facilities and Services to Milwaukee 

Connecting 
CBD 

Frequency of Service (buses per hour) Location (minutes) 
Connecting Express or 

Morning Midday Afternoon Evening Station Civil Parking Primary Local Dff· 
Number Intersection Division Status Shelter Spaces Routes Routes Peak Peak In Out In Out In Out In Out 

82 S. Chase Avenue and 
W. Oklahoma Avenue. · . City of Milwaukee Proposed Yes .. 1 2 15 15 8 8 4 4 12 12 2 2 

83 S. Howell Avenue and 
W. Morgan Avenue City of Milwaukee Proposed Yes .. 1 2 17 17 8 8 4 4 12 12 2 2 

84 S. Howell Avenue and 

W. Howard Avenue . . City of M)iwau kee Proposed Yes .. 1 2 18 18 8 8 4 4 12 12 2 2 
85 S. Howell Avenue and 

W. Layton Avenue. City of Milwaukee Proposed Yes .. 1 2 21 21 8 8 4 4 12 12 2 2 
86 General Mitchell Field . City of Milwaukee Proposed Yes 125 1 2 23 23 8 8 4 4 12 12 2 2 
87 S. Howell Avenue and 

W. College Avenue. City of Milwaukee Proposed Yes .. 1 2 26 26 8 8 4 4 12 12 2 2 
88 S. Howell Avenue and 

W. Marquette Avenue. City of Oak Creek Proposed Yes .. 1 2 33 33 8 8 4 4 12 12 2 2 
89 S. Hovvell Avenue and 

W. Forest Hill Avenue. City of Oak Creek Proposed Yes .. 1 2 38 38 8 8 4 4 12 12 2 2 
90 S. Howell Avenue and 

W. Ryan Road. City of Oak Creet< Proposed Yes 150 1 1 44 44 8 B 4 4 12 12 2 2 
91 STH 175 (Appleton 

Avenue) and 

Menomonee Avenue. Village of Proposed Yes .. 1 2 50 50 8 8 4 4 10 10 2 2 
Menomonee Falls 

92 STH 175 (Appleton 
Avenue) and 

North Hills Drive ..... Village of Proposed Yes 200 1 1 47 47 8 8 4 4 10 10 2 2 
Menomonee Falls 

93 STH 175 (Appleton 
Avenue) and 
Parkway Drive. Village of Proposed Yes 1 .. 40 40 8 8 4 4 10 10 2 2 

Menomonee Falls 
94 USH 41 (W. Appleton 

Avenue) and W. 
Bobolink Avenue . . .. . City of Milwau kee Proposed Yes _ . 1 2 37 37 8 8 4 4 10 10 2 2 

95 Timmerman Field. City of Milwaukee Proposed Yes 300 1 2 34 34 8 8 4 4 10 10 2 2 
96 USH 41 (W. Appleton 

Avenue) and 
W. Hampton Avenue City of Milwaukee Proposed Yes .. 1 2 32 32 8 8 4 4 10 10 2 2 

97 N. 76th Street and 
W. Appleton Avenue City of Milwaukee Proposed Yes .. 1 3 30 30 8 8 4 4 10 10 2 2 

98 N. 68th Street and 
W. Capitol Drive. City of Milwau kee Proposed Yes .. 2 1 26 26 14 16 6 7 22 17 3 3 

99 Capitol Court 
Shopping Center. " . · . City of Milwaukee Proposed Yes 200 2 2 25 25 14 16 6 7 22 17 3 3 

100 W. Fond du Lac Avenue 
and W. Capitol Drive City of Milwaukee Proposed Yes .. 2 2 23 23 14 16 6 7 22 17 3 3 

101 N. Sherman Boulevard 
and W. Capitol Drive City of Milwaukee Proposed Yes .. 3 2 21 21 12 14 5 6 21 16 3 2 

102 N. Sherman Boulevard and 

W. Fond du Lac Avenue City of Milwaukee Proposed Yes .. 2 2 20 20 14 14 7 7 19 19 4 3 
103 N. Sherman Boulevard 

and W. Burleigh Street City of Mitwaukee Proposed Yes .. 2 2 18 18 14 14 7 7 19 19 4 3 
104 N. Sherman Boulevard 

and W. Center Street City of Milwaukee Proposed Yes .. 2 2 17 17 14 14 7 7 19 19 4 3 
105 N. Sherman Boulevard 

and W. North Avenue. · . City of Milwaukee Proposed Yes .. 2 3 16 16 14 14 7 7 19 19 4 3 
106 N. 40th Street and 

W. Lisbon Avenue. City of Milwaukee Proposed Yes .. 2 2 14 14 14 14 7 7 19 19 4 3 
107 W. Highland Boulevard and 

W. McKinley Avenue. City of Milwaukee Proposed Yes .. 2 2 12 12 14 14 7 7 19 19 4 3 
108 N. 41 st Street and 

W. Wisconsin Avenue. City of Milwaukee Proposed Yes .. 2 1 10 10 14 14 7 7 19 19 4 3 
109 S. Kinnickinnic Avenue 

and E. Becher Street . . City of Milwaukee Proposed Yes .. 1 3 13 13 8 8 4 4 10 10 2 2 
110 S. Bay Street and 

E. Lincoln Avenue . . City of Milwaukee Proposed Yes 175 1 1 15 15 8 8 4 4 10 10 2 2 
111 S. Bay Street and 

E. Russell Avenue . . .. . City of Milwaukee Proposed Yes .. 1 1 18 18 8 8 4 4 10 10 2 2 
112 S. Nevada Street and 

S. Kinnickinnic Avenue. City of Milwaukee Proposed Yes .. 1 2 19 19 8 8 4 4 10 10 2 2 
113 S. Brust Avenue and 

E. Oklahoma Avenue. City of Milwaukee Proposed Yes .. 1 2 20 20 8 8 4 4 10 10 2 2 
114 S. Ellen Street and 

E. Morgan Avenue. City of Milwaukee Proposed .. .. 1 1 22 22 8 8 4 4 10 10 2 2 
115 S. Bombay Avenue and 

E. Crawford Avenue. City of St. Francis Proposed .. 75 1 1 24 24 8 B 4 4 10 10 2 2 
116 S. Kinnickinnic Avenue 

and Lunham Avenue City of St. Francis Proposed Yes .. 1 1 26 26 8 8 4 4 10 10 2 2 
117 S. Kinnickinnic Avenue 

and E. Layton Avenue · . City of Cudahy Proposed Yes .. 1 2 28 28 8 8 4 4 10 10 2 2 
118 S. Whitnall Avenue and 

E. Grange Avenue. .. City of Cudahy Proposed Yes 300 1 1 30 30 8 8 4 4 10 10 2 2 
119 Edgar Avenue and 

E. College Avenue. City of Cudahy Proposed Yes .. 1 2 32 32 8 8 4 4 10 10 2 2 
120 E. Rawson Avenue . City of Proposed Yes .. 1 1 34 34 8 8 4 4 10 10 2 2 

South Milwaukee 
121 Marquette Avenue City of Proposed Yes .. 1 2 36 36 8 8 4 4 10 10 2 2 

South Milwau kee 
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Table 286 (continued) 

Travel Time 
Facilities and Services to Milwaukee 

Connecting 
CBD 

Frequency of Service (buses per hourl 
Location (minutes) 

Connecting Express or 
Morning Midday Afternoon Evening Station Civil Parking Primary Local Off-

Number Intersection Division Status Shelter Spaces Routes Routes Peak Peak In Out In Out In Out In Out 

122 S. 9th Avenue and 
E. Drexel Avenue. City of Proposed Yes 200 1 -- 37 37 8 8 4 4 10 10 2 2 

South Milwaukee 
123 Northridge 

Shopping Center. City of Milwau kee Proposed Yes 175 1 5 42 45 6 6 3 3 9 9 1 2 
124 N. 76th Street and 

W. Bradley Road. City of Milwaukee Proposed Yes 100 1 3 38 41 6 6 3 3 9 9 1 2 
125 N. 76th Street and 

W. Good Hope Road City of Milwaukee Proposed Yes -- 1 3 36 38 6 6 3 3 9 9 1 2 
126 N. 60th Street and 

W. Mill Road. City of Milwaukee Proposed Yes -- 1 2 33 35 6 6 3 3 9 9 1 2 
127 N. Sherman Boulevard 

and W. Silver 
Spring Drive .. City of Milwaukee Proposed Yes 150 1 2 30 33 6 6 3 3 9 9 1 2 

128 N. Sherman Boulevard 
and W. Villard Avenue City of Mitwaukee Proposed Yes 1 3 28 31 6 6 3 3 9 9 1 2 

129 N. Sherman Boulevard and 
W. Hampton Avenue City of Mitwaukee Proposed Yes -- 1 2 27 29 6 6 3 3 9 9 1 2 

130 N. Sherman Boulevard 

and W. Congress Street. City of Milwaukee Proposed Yes -- 1 1 25 28 6 6 3 3 9 9 1 2 
131 S. 44th Street and 

W. National Avenue. Village of Proposed Yes 1 2 16 19 6 6 3 3 9 9 1 2 
West Mitwaukee 

132 S. 43rd Street and 

W. Greenfield Avenue. Village of Proposed Yes -- 1 1 18 20 6 6 3 3 9 9 1 2 
West Milwaukee 

133 S. 43rd Street and 
W. Burnham Street .... Village of Proposed Yes -- 1 1 19 22 6 6 3 3 9 9 1 2 

West Milwaukee 
134 S. 43rd Street and 

W. Lincoln Avenue City of Milwaukee Proposed Yes 250 1 1 21 23 6 6 3 3 9 9 1 2 
135 S. 43rd Street and 

W. Cleveland Avenue . City of Mitwaukee Proposed Yes -- 1 23 25 6 6 3 3 9 9 1 2 
136 S. 43rd Street and 

W. Oklahoma Avenue City of Milwaukee Proposed Yes -- 1 3 25 27 6 6 3 3 9 9 1 2 
137 S. 43rd Street and 

W. Morgan Avenue City of Milwaukee Proposed Yes -- 1 2 27 29 6 6 3 3 9 9 1 2 
138 S. 43rd Street and 

W. Howard Avenue . City of Greenfield Proposed Yes 150 1 1 28 30 6 6 3 3 9 9 1 2 
139 S. 60th Street and 

W. Plainfield Avenue City of Greenfield Proposed -- 1 1 31 34 6 6 3 3 9 9 1 2 
140 W. Forest Home Avenue 

and W. Plainfield 
Avenue. City of Greenfield Proposed Yes 1 2 33 35 6 6 3 3 9 9 1 2 

141 S. 76th Street and 
W. Layton Avenue. Chy of Greenfield Proposed Yes -- 1 5 36 39 6 6 3 3 9 9 1 2 

142 N. 9th Street and 
W. Wisconsin Avenue. City of Milwaukee Proposed Yes -- 3 6 1 1 26 24 11 10 32 37 5 5 

143 Southridge 
Shopping Center. Village of Greendale Proposed Yes 125 1 6 40 42 6 6 3 3 9 9 1 2 

144 N. Glenview Avenue and 

W. Wisconsin Avenue. City of Wauwatosa Proposed Yes -- 1 4 23 23 8 6 3 2 7 12 1 1 
145 Milwaukee County 

General Hospital. City of Wauwatosa Proposed -- -- 1 5 26 26 8 6 3 2 7 12 1 1 
146 County Institutions. City of Wauwatosa Proposed -- -- 1 5 27 27 8 6 3 2 7 12 1 1 
147 N. Swan Boulevard 

and W. Watertown 
Plank Road . . City of Wauwatosa Proposed Yes 225 1 1 29 29 8 6 3 2 7 12 1 1 

148 Mayfair Mall 
Shopping Center. City of Wauwatosa Proposed Yes 150 1 7 33 33 8 6 3 2 7 12 1 1 

149 N. Mayfair Road and 
W. Center Street. City of Wauwatosa Proposed -- 1 3 35 35 8 6 3 2 7 12 1 1 

150 N. Mayfair Road and 
W. Burteigh Street. City of Wauwatosa Proposed Yes -- 1 2 37 37 8 6 3 2 7 12 1 1 

151 N. Mayfair Road and 
W. Capitol Drive City of Wauwatosa Proposed -- -- 1 2 35 38 8 6 3 2 7 12 1 1 

152 W. Lisbon Avenue and 
W. Capitol Drive. City of Milwaukee Proposed -- -- 1 2 34 36 6 8 2 3 12 7 1 1 

153 N. 92nd Street and 
W. Capitol Drive. City of Milwaukee Proposed Yes -- 1 2 32 35 6 8 2 3 12 7 1 1 

154 N. 84th Street and 
W. Capitol Drive City of Milwaukee Proposed Yes -- 1 1 31 33 6 8 2 3 12 7 1 1 

155 N. 76th Street and 
W. Capitol Drive City of Milwaukee Proposed Yes -- 1 3 29 32 6 8 2 3 12 7 1 1 

156 N. 35th Street and 
W. Capitol Drive. City of Milwaukee Proposed Yes -- 1 2 21 24 6 8 2 3 12 7 1 1 

157 N. 27th Street and 
W. Capitol Drive. City of Milwaukee Proposed Yes -- 1 2 20 22 6 8 2 3 12 7 1 1 

158 W. Green Bay Avenue 
and W. Capitol Drive City of Milwaukee Proposed Yes -- 1 2 20 23 6 8 2 3 12 7 1 1 

159 N. Port Washington Road 

and W. Capitol Drive City of Mitwau kee Proposed -- -- 1 2 21 24 6 8 2 3 12 7 1 1 
160 N. Richards Street and 

E. Capitol Drive. City of Mitwaukee Proposed Yes -- 1 2 23 25 6 8 2 3 12 7 1 1 
161 N. Humboldt Boulevard 

and E. Capitol Drive. City of Milwau kee Proposed Yes -- 1 2 24 27 6 8 2 3 12 7 1 1 
162 Morris Boulevard and 

E. Menlo Boulevard. Village of Shorewood Proposed Yes -- 1 1 26 29 6 8 2 3 12 7 1 1 

Source: SEWRPC. 
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Table 287 

FACILITY AND OPERATION CHARACTERISTICS 
OF THE BASE SYSTEM PLAN AND MAXIMUM 

EXTENT BUSWAY SYSTEM PLAN UNDER 
THE MODERATE GROWTH SCENARIO

DECENTRALIZED LAND USE PLAN 

Maximum 
Extent 

Base Busway 
Characteristic Plan Plan 

Primary Element 
Exclusive Guideway Miles 
Subway. -- --
Elevated. -- 8.0 
At-Grade - .. 94.3 

Total -- 102.3 

Shared Guideway Miles 
Freeways 51.5 .-
Surface Arterial Streets. 49.5 2.2 

Total 101.0 104.5 

Route Miles 449 253 
Vehicle Miles. 7,200 21,670 
Vehicle Hours 310 1,140 
Vehicles Required. 63 160 

Express and Local Elements 
Route Miles 1,302 1,660 
Vehicle Miles. 64,820 66,390 
Vehicle Hours 4,440 4,330 
Vehicles Required. 496 536 

Total System 
Route Miles 1,755 1,913 
Vehicle Miles. 72,020 88,060 
Vehicle Hours 4,750 5,470 
Vehicles Required. 559 696 

Source: SEWRPC. 

220 articulated buses, and about $137 million of 
which would be for the purchase of 977 conven
tional buses. The remaining $63 million would be 
required to construct stations and storage, mainte
nance, and layover facilities. About $582 million, 
or about 79 percent of the total capital cost, would 
be attributable to the primary transit element of 
the plan. 

Under current funding programs, all capital expense 
items are eligible for up to 80 percent federal fund
ing. Based upon this formula, the nonfederal share 
of the total capital cost of the maximum extent 

busway plan can be expected to be approximately 
$147 million. The remaining $587 million would 
constitute the federal share of the capital cost 
under the Urban Mass Transportation Administra
tion (UMT A) Sections 3 and 5 funding programs. 
Under the base plan, the nonfederal share and the 
federal share are estimated to total $37 million and 
$149 million, respectively. 

Table 292 presents the design year operating and 
maintenance costs and farebox revenues for the 
base and maximum extent busway plans. Under 
the base plan, operating and maintenance costs 
may be expected to approximate $46 million in 
the design year for both primary transit and local 
and express bus service in the Milwaukee area. 
Implementation of the maximum extent busway 
plan would increase the total operating and main
tenance costs for the Milwaukee area in the year 
2000 by $13 million, to a total cost of $59 million. 
The cost of operating and maintaining the primary 
transit system in the design year may be expected 
to approximate $3 million under the base plan, and 
$15 million under the maximum extent busway 
plan. Primary transit system operating and main
tenance costs would thus represent about 7 percent 
of the total operating costs expected in the design 
year for the base plan, and about 26 percent of the 
total operating costs expected in the design year 
for the maximum extent busway plan. 

The average operating cost per passenger for the 
base plan in the design year is estimated at $0.74. 
For the maximum extent busway system plan, 
the average operating cost per passenger may be 
expected to approximate $0.91-$0.17, or 23 per
cent, more than the base plan cost. The average 
operating cost per passenger mile would also be 
higher for the maximum extent busway plan, 
$0.18 compared with $0.17 for the base plan. 
The average operating cost per passenger and per 
passenger mile for the primary element of the base 
plan would be $1.32 and $0.16, respectively, and 
for the maximum extent busway system plan, 
$0.64 and $0.11, respectively. 

The total annual farebox revenue which may be 
expected to be generated in the plan design year 
under the base plan is estimated at $25 million, 
expressed in 1979 dollars, compared with about 
$28 million under the maximum extent busway 
plan. Under the maximum extent busway alterna
tive, the primary transit element could be expected 
to generate about 43 percent, or about $12.3 mil
lion, of the total revenues compared with 6 per
cent, or $1.6 million, for the base plan. 
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Table 288 

TlME-OF-DAY OPERATION OF THE MAXIMUM EXTENT BUSWAY SYSTEM PLAN 
UNDER THE MODERATE GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Morning Midday Afternoon Evening 
Element Peak Off-Peak Peak Off-Peak 

Primary 

Route Miles. 253 253 253 253 
Vehicle Miles. 5,970 5,400 8,500 1,800 
Vehicle Hours 320 280 450 90 
Vehicles Required. 113 49 160 25 

Express and Local 
Route Miles .. · . 1,660 1,586 1,660 1,558 
Vehicle Miles .. · . 14,570 19,570 16,630 15,620 
Vehicle Hou rs 980 1,260 1,130 960 
Vehicles Required. · . 480 226 536 168 

Total System 
Route Miles. 1,913 1,839 1,913 1,811 
Vehicle Miles. 20,540 24,970 25,130 17,420 
Vehicle Hours 1,300 1,540 1,580 1,050 
Vehicles Required. 593 275 696 193 

Source: SEWRPC. 

Table 289 

TRANSIT TRIPMAKING BY PURPOSE IN THE MILWAUKEE AREA FOR THE 
BASE SYSTEM PLAN AND MAXIMUM EXTENT BUSWAY SYSTEM PLAN UNDER 

THE MODERATE GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Total 

253 
21,670 

1,140 
160 

1,660 
66,390 

4,330 
536 

1,913 
88,060 

5,470 
696 

Base Plan Maximum Extent Busway Plan 

Transit Trips Transit Trips 

Total Percent of Total Percent of 
Trip Purpose Person Trips a Number Total Trips Person Trips a Number Total Trips 

Home-Based Work .. 1,061,500 57,500 5.4 1,059,400 64,000 6.0 
Home-Based Shopping. 627,900 33,100 5.3 627,100 35,700 5.7 
Home-Based Other 1,464,800 67,300 4.6 1,460,900 73,000 5.0 
Nonhome Based. 778,800 13,700 1.8 775,100 13,100 1.7 
School. ...... 454,200 45,800 10.0 454,100 45,800 10.1 

Total 4,387,200 217,400 5.0 4,376,600 231,600 5.3 

a The difference in the total person trips generated under the maximum extent busway system plan and total person trips generated under the 
base plan may be attributed to the effect of the level of transit service on household automobile ownership, and the effect of automobile 
ownership on trip generation. Lower levels of transit service have been found to be correlated with increased automobile ownership, and 
greater automobile ownership has been found to be correlated with increased trip generation. The Commission travel simulation models reflect 
these relationships between level of transit service, automobile ownership, and trip generation, as well as the relationships of these factors to 
household size, level of income, and residential density. The small differences in total person trip generation between these plans, however, 
are not significant in the evaluation of the alternative transit plans under this study. 

Source: SEWRPC_ 
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Table 290 

PRIMARY AND TOTAL TRANSIT SYSTEM TRIPMAKING BY TIME OF DAY 
FOR THE BASE SYSTEM PLAN AND MAXIMUM EXTENT BUSWAY SYSTEM PLAN 

UNDER THE MODERATE GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Base Plan Maximum Extent Busway Plan 

Primary Element Total System Primary Element Total System 

Time 

of Day 

Morning. 

Midday .. 

Afternoon. 
Evening. .. 

Total 

Source: SEWRPC. 

Transit Percent Transit Percent Transit Percent Transit 
Trips of Total Trips of Total Trips of Total Trips 

4,300 41.7 46,900 21.6 23,800 25.2 49,900 
400 3.9 75,900 34.9 25,400 26.9 80,700 

5,600 54.4 74,900 34.4 37,600 39.8 79,600 
-- -- 19,700 9.1 7,600 8.1 21,400 

10,300 100.0 217,400 100.0 94,400 100.0 231,600 

Table 291 

TOTAL CAPITAL EXPENDITURES TO DESIGN YEAR REQUIRED FOR THE 
BASE SYSTEM PLAN AND MAXIMUM EXTENT BUSWAY SYSTEM PLAN UNDER 

THE MODERATE GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Percent 
of Total 

21.6 
34.8 
34.4 

9.2 

100.0 

Maximum Extent 
Capital Costa Base Plan Busway Plan 

Gu ideway Developmentb .... $ -- $480,648,800 
Station Developmen{ ...... 2,468,500 42,565,300 
Vehicle Storage and Maintenance 

Facil ity Developmen{ ....... 18,950,000 20,854,600 
Vehicle Acquisition and Replacementd 164,780,000 189,580,000 

Total $186,198,500 $733,648,700 

a It is assumed under this capital cost analYsis that both the base plan and the maximum extent busway plan will be incrementally implemented 

from 1985 to 2000. The capital costs shown in this table are those required to develop and maintain the system over the 20-year plan design 
period from 1980 through 2000. Portions of nearly all the elements of the plan have useful lives extending beyond the design period and 
therefore are capable of use beyond the design period. 

b Includes the cost of acquiring about 203 acres of right-of-way for guideway construction, and of acquiring and relocating five residential 
structures and three steel lattice electric power transmission towers. This land is assumed to have a useful life of 100 years. The useful life 
of the guideway is estimated at 30 years. 

c Includes the cost of acquiring land for stations and storage and maintenance facilities as necessary-9 acres under the base plan and 60 acres 

under the maximum extent busway plan. This land is assumed to have a useful life of 100 years. The useful life of station facilities is estimated 

at 30 years. 

d This capital cost category includes the cost of acquisition and replacement as necessary Over the 20-year design period of all buses used in the 
system. Both plans assume the availability of a fleet of 640 buses with an average age of 10 years in 1980. Buses are assumed to have an 

average useful life of 12 years. 

Source: SEWRPC. 
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Table 292 

PRIMARY AND TOTAL TRANSIT SYSTEM 
DESIGN YEAR OPERATING AND MAINTENANCE 

COSTS FOR THE BASE SYSTEM PLAN AND 
MAXIMUM EXTENT BUSWA Y SYSTEM PLAN 

UNDER THE MODERATE GROWTH SCENARIO
DECENTRALIZED LAND USE PLAN 

Maximum Extent 
Cost Element Base Plan Busway Plan 

Ridership 
Primary Element. 2,626,500 24,072,000 
Total System .. 62,685,500 63,860,000 

Operating and Maintenance Cost 

Primary Element. $ 3,464,400 $15,416,000 
Total System. 46,323,500 59,313,100 

Operating and Maintenance 
Cost per Passenger 

Primary Element. $1.32 $0.64 
Systemwide Average 0.74 0.91 

Operating and Maintenance 

Cost per Passenger Mile 

Primary Element. $0.16 $0.11 
Total System. 0.17 0.18 

Farebox Revenue 

Primary Element. $ 1,575,900 $12,280,800 
Total System. 24,697,600 28,342,500 

Operating Deficit 
Primary Element. $ 1,888,500 $ 3,135,200 
Total System. 21,625,900 30,970,600 

Farebox Revenue as a Percent of 
Operating and Maintenance Costs 

Primary Element. 45 80 
Total System. 53 48 

Public Funding Under 
Current Program a 

Federal (50 percent of 

operating deficit) 
Primary Element .. $ 944,250 $ 1,567,600 
Total System . 10,812,950 15,985,300 

State (72 percent of nonfederal 

share of operating deficit! 

Primary Element. 679,860 1,128,670 
Total System. 7,785,320 11,149,420 

Local 
Primary Element. 264,390 438,930 
Total System . ... 3,027,630 4,335,880 

Local Operating Deficit per Ride 
Primary Element. $0.10 $0.02 
Total System. 0,05 0.07 

aThe maximum federal operating assistance funding allotment for the Milwaukee area for 
the year 1979 was $11.6 million in 1979 dollars, more than the $10.8 million required to 
provide 50 percent federal funding of the operating deficits under the base plan, but less 
than the $15.5 million required to provide such funding under the maximum extent 
busway plan. Great uncertainty is involved in any estimation of the possible federal and 
state shares of operating deficits, as these shares are subject to changing legislative action 
over the plan design period. Even at this time, the Governor has proposed changing the 
state share of the operating deficit funding to 25 percent of the total operating cost of 
urban transit systems. 

Source: SEWRPC, 

The operating deficit in the year 2000 for the 
maximum extent busway plan would be about 
$31 million, expressed in 1979 dollars, requiring 
a subsidy of about $0.48 pel' passenger. This com
pares with the base system plan deficit of about 

500 

$22 million, or $0.34 per passenger. Farebox 
revenues would cover about 48 percent of the oper
ating costs under the maximum extent busway plan 
and 53 percent of such costs under the base plan. 

Under current operating assistance programs, the 
federal government may be expected to fund 
50 percent of the operating deficit up to the tot&l 
urbanized area apportionment, and the State has, 
in the past, funded up to 72 percent of the non
federal share.1O The annual local share of the public 
funding requirement in the design year 2000 would 
be about $4.3 million for the maximum extent 
busway system plan and about 30 percent less, 
$3.0 million, for the base system plan. 

Development of Truncated System Plan: The 
results of the traffic assignments to, and attendant 
evaluation of, the maximum extent busway system 
plan are summarized in Table 293. The maximum 
extent busway plan has significantly higher capital 
costs as well as greater operating deficits, both in 
total and on a per-passenger basis, than does the 
base plan. However, only a slightly smaller propor
tion of total operating costs are met through fare
box revenues under the maximum extent busway 
plan than under the base plan. Nevertheless, the 
total cost per passenger to the design year of the 
maximum extent busway plan is more than twice 
that of the base plan under this future. It WaS 

therefore necessary to truncate this maximum 
extent busway system plan. 

Some of the increases in the capital costs and oper
ating deficits under the maximum extent busway 
plan may be attributed to the overextension of 

10 The maximum federal operating assistance fund
ing allotment for the Milwaukee area for the year 
1979 was $11.6 million in 1979 do liars, more than 
the $10.8 million required to provide 50 percent 
federal funding of the operating deficits under the 
base plan, but somewhat less than the $15.5 mil
lion required to provide such funding under the 
maximum extent busway plan. Great uncertainty 
is involved in any estimation of the possible fed
eral and state shares of operating deficits, as these 
shares are subject to changing legislative action 
over the plan design period. Even at this time, the 
Governor has proposed changing the state share of 
the operating deficit funding to 25 percent of the 
total operating cost of urban transit systems. 
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Table 293 

COST-EFFECTIVENESS COMPARISON OF THE BASE 
SYSTEM PLAN AND MAXIMUM EXTENT BUSWAY 
SYSTEM PLAN UNDER THE MODERATE GROWTH 

SCENARIO-DECENTRALIZED LAND USE PLAN 

Cost Element 

Ridership 
In Design Vear .... 
To Design Vear . , . 

Capital Cost 
Total to Design Year 
To Design Year per Passenger ... 
To Design Vear After 

Accounting for Useful Life 
Beyond Design Year ..... 

To Design Year per Passenger 
After Accounting for Useful 
Life Beyond Design Year. 

Operat j n9 Cost 
Percent Met by Farebox 

Revenues in Design Vear .. 
Operating Deficit in Design Vear . 
Operating Deficit per 

Passenger in Design Year ..... 
Operating Deficit to Design Year . 
Operating Deficit to 

Design Vear per Passenger. 

Total Cost 
To Design Year ..... . 

Federal Share. 
Nonfederal Share ..... . 

To Design Year per Passenger 
Federal Share ........ . 
Nonfederal Share ...... . 

To Design Year After 
Accounting for Useful life 
Beyond Design Year ....... . 

Federal Share .......... . 
Nonfederal Share ........ . 

To Design Year per Passenger 
After Accounting for Useful 
Life Beyond Design Year .. , , , 

Federal Share, , , . 
Nonfederal Share ........ . 

Source: SEWRPC. 

Maximum Extent 
Base Plan Busway Plan 

62,685,500 63,860,000 
1,238,433,200 1,247,829,200 

$186,198,500 $ 733,648,700 
0.15 0.59 

124,606,570 407,051,590 

0.10 0.33 

'53 48 
$ 21,625,900 $ 30,970,600 

0.34 0.48 
418,319,800 493,077,400 

0.34 0.40 

$604,518,300 $1,226,726,100 
358,118,700 833,457,660 
246,399,600 393,268,440 

0.49 0.99 
0.29 0.67 
0.20 0.32 

542,926,370 900,128,990 
308,845,160 572,179,970 
234,081,210 327,949,020 

0.44 0.73 
0.25 0.46 
0.19 0.27 

service envisioned in this plan. 11 Under this plan, 
primary transit service on exclusive guideway 
would be extended into portions of the Milwaukee 
urbanized area not now served; would be expanded 
into an all-day operation; and would be provided 
at headways of no more than 30 minutes in the 
peak period and peak direction and no more than 
60 minutes otherwise. 

The cost-effective elements of the primary element 
of the maximum extent busway system plan with 
respect to operating costs can, in part, be identified 
on a route-by-route basis through a determination 
of what proportion of the operating costs of the 
routes may be expected to be recovered through 

fare box revenues. As shown in Table 294, about 
80 percent of the total busway primary transit 
element operating costs may be expected to be 
recovered from fare box revenues, and not less than 
69 percent of the operating costs for any route will 
be met through fare box revenues. Therefore, routes 
should require little modification except possibly 
over some limited segments. 

Another basis for the identification of the less 
productive elements of the maximum extent 
busway system plan is the operating and capital 
costs per passenger and per passenger mile carried 
on segments of the system. Table 295 summarizes 
the estimated capital and operating costs, and pas
senger miles carried, for the major segments of 
the maximum extent busway system, and provides 
a ranking of the segments in terms of operating 
costs per passenger mile and capital costs per pas
senger mile. Map 62 in Chapter III of this report 
identifies the major segments of the primary transit 
element of the plan. Maps 116 and 117 show those 
segments which may be expected to have above 
average operating costs and capital costs per pas
senger mile, respectively, as well as the degree to 
which such average costs may be expected to be 
exceeded, along a route and between routes. In any 
consideration of this cost-effectiveness informa
tion, it is important to recognize that the outer 
ends of each route can carry no through traffic, 
except through connection with a different mode 
such as a feeder/distributor bus. 

The cost-effectiveness of segments of a system 
can also be compared in terms of passenger board
ings and deboardings. Table 295 also presents 

11 The extension of local and express service under 
the maximum extent busway plan and all other 
plans also contributes to this increase in cost and 
decrease in cost-effectiveness. The express (secon
dary) and local (tertiary) service included in each 
maximum extent primary transit system plan is in 
accord with the adopted long-range regional trans
portation system plan. The local and express routes 
and schedules have been modified, however, to 
coordinate properly the secondary and tertiary 
service proposed to be provided with the primary 
service proposed under the different primary 
transit alternatives, Any further refinements in the 
extent of the secondary or tertiary service should 
equally affect the cost of each primary transit 
alternative considered, and should, therefore, not 
affect a comparison of those alternatives. 
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Table 294 

OPERATING COST-EFFECTIVENESS OF BUSWAY ROUTES OF THE MAXIMUM EXTENT BUSWAY 
SYSTEM PLAN UNDER THE MODERATE GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Percent of 
Operating 

Passenger Vehicles Cost Met by 
Miles Farebox Miles Operating Farebox 

Route of Travel Revenue of Travel Cost Revenue 

1-Waukesha/ 
Milwaukee CBD/UWM 120,430 

2 -Cedarbu rg /G rafto n / 
Milwaukee CBD/Oak Creek 138,240 

3-Menomonee Falls/ 
Milwaukee CBD/ 
South Milwaukee 133,830 

4-Crosstown: 
Northridge/Southridge 95,510 

5-Loop: 
Capital Drive/UWM/ 
Wisconsin Avenue/Mayfair 85,070 

Total 573,080 

Source: SEWRPC. 

passenger boarding and deboarding volumes and 
a rank ordering of the segments in terms of oper
ating and capital costs per boarding and deboard
ing passenger. Maps 118 and 119 show those 
segments which may be expected to have above 
average operating and capital costs, respectively, 
per boarding and deboarding passenger, as well as 
the degree to which average costs may be expected 
to be exceeded. 

Based on this cost-effectiveness information, the 
maximum extent busway system plan for this 
alternative future was truncated. The truncations 
were made with the objective of reducing system 
capital cost and op~rating deficits and bringing 
the total cost per passenger for a busway system 
plan for this future closer to that of the base plan, 
while retaining an integrated system. The proposed 
truncated busway system plan under the moderate 
growth scenario-decentralized land use plan alter
native future is shown on Map 100 in Chapter IV. 
The changes made in the maximum extent plan 
to reduce the truncated plan are summarized in 
Table 296. The segments deleted were the less 
cost-effective segments-that is, segments which, if 
deleted, would result in relatively large reductions 
in system capital costs and operating deficits and 
relatively small reductions in system ridership. 

502 

$10,120 4,965 $13,850 73 

11,620 6,035 16,840 69 

11,240 4,505 12,570 89 

8,030 2,720 7,590 106 

7,150 3,445 9,610 74 

$48,160 21,670 $60,460 80 

These segments consisted of those extending to 
the communities of Cedarburg and Grafton from 
W. Capitol Drive in the City of Milwaukee, those 
extending to the Village of Menomonee Falls from 
W. Silver Spring Drive and N. 92nd Street in the 
City of Milwaukee, those extending to the Cities of 
West Allis and Waukesha from N. 84th Street and 
W. Fairview Avenue in the City of Milwaukee, 
those extending to the City of Oak Creek from 
General Mitchell Field, those looping from the 
intersection of W. Appleton Avenue and W. Capitol 
Drive to the Mayfair Mall Shopping Center, and 
that segment extending from the City of Cudahy 
to the City of South Milwaukee. Because of its 
high capital cost, the segment from S. 5th and 
W. Becher Streets to the City of St. Francis along 
E. and S. Bay Street and the Chicago & North 
Western's Kenosha Subdivision railway main line 
on the route connecting to the City of Cudahy was 
replaced by a segment from S. 5th and W. Becher 
Streets along Chase Avenue to the former Mil
waukee Electric Lines Lakeside Belt Line, and 
then along that open right-of-way owned by the 
Wisconsin Electric Power Company and used for 
trunkline power transmission to the original rout
ing from S. 5th and W. Becher Streets through 
the City of St. Francis to the City of Cudahy. 
The segment from the Milwaukee central busi-



Segment Route 
Number Number 

1 1 
2 1 
3 1 
4 1 
5 1 and 5 
6 1 and 5 
7 1 and 5 
8 1 and 5 
9 1 and 5 

10 2 
11 2 
12 2 
13 2 
14 2 
15 2 and 3 
16 2 
17 2 
18 3 
19 3 
20 3 and 5 
21 3 and 4 
22 3 
23 3 
24 3 
25 4 
26 4 
27 4 
28 4 
29 5 
30 5 
31 5 
32 5 
33 5 
34 5 

Source: SEWRPC. 

Table 295 

COST-EFFECTIVENESS ANALYSIS OF SEGMENTS OF THE PRIMARY ELEMENT OF THE MAXIMUM EXTENT 
BUSWAY SYSTEM PLAN UNDER THE MODERATE GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Average Weekday Operating Total Capital Cost-Effectiveness 

Transit Ridership Cost-Effectiveness in Design Year Over the Design Period 

Average Weekday Cost per Cost per 

Passenger Volume 
Total Boarding Average Weekday Total Capital Cost per Boarding and Cost per Boarding and 

and Oeboarding Passenger Operating Cost Cost Over Passenger Deboarding Passenger Deboarding 
Range Average Passengers Miles in Design Year Design Period Mile Rank Passenger Rank Mile Rank Passenger 

2,280- 3,050 2,750 3,970 4,960 $1,094 $ 5,972,500 $0.22 28 $0.28 14 $1,204 18 $ 1,504 
3,370- 3,400 3,390 880 13,540 2,288 11,703,500 0.17 25 2.60 34 864 14 13,299 
3,830- 4,030 3,940 1,470 15,770 2,358 11,355,300 0.15 22 1.60 32 720 11 7,725 
5,950- 6,380 6,140 3,420 14,120 1,348 18,834,896 0.10 14 0.39 21 1,334 21 5,507 
8,490-11,860 11,230 6,260 26,950 2,275 28,260,768 0.08 9 0.36 17 1,049 16 4,514 

20,190-20,190 20,190 10,100 12,110 721 7,490,900 0.06 2 0.07 2 619 9 742 
21,450-25,420 23,060 31,182 57,640 3,307 27,993,792 0.06 2 0.11 3 486 4 898 
13,740-19,670 17,650 12,260 12,360 643 3,262,100 0.05 1 0.05 1 264 1 266 

2,770·11,330 6,670 18,170 32,710 4,767 50,660,272 0.15 22 0.26 12 1,549 23 2,788 
1,020- 2,180 1,670 1,740 11,190 3,330 21,386,064 0.30 32 1.91 33 1,911 28 12,291 
2,390- 3,180 2,760 2,040 11,610 2,135 15,384,000 0.18 27 1.05 30 1,325 20 7,541 
3,660- 4,210 3,890 1,280 12,440 1,550 6,724,200 0.12 17 1.21 31 541 5 5,253 
4,750- 5,060 4,870 2,300 15,590 1,667 12,253,100 0.11 16 0.72 27 786 13 5,327 
5,270- 9,720 7,630 13,700 29,760 2,139 16,836,000 0.07 7 0.16 5 566 8 1,230 

15,300-15,860 15,580 9,780 38,950 2,365 11,711,200 0.06 2 0.24 9 302 2 1,204 
5,300- 8,290 6,790 9,790 25,800 2,057 18,129,392 0.08 9 0.21 7 703 10 1,852 

400- 3,230 1,380 3,490 7,340 2,596 21,950,672 0.35 34 0.74 28 2,991 32 6,289 
630- 2,240 1,480 2,740 7,110 2,250 17,989,296 0.32 33 0.82 29 2,530 31 6,565 

4,110- 5,330 4,140 5,190 9,530 1,117 9,545,000 0.12 17 0.22 8 1,002 15 1,839 
8,160- 8,880 8,510 4,390 14,470 1,429 7,887,300 0.10 14 0.33 15 545 6 1,797 

12,050-14,280 13,050 21,620 50,910 3,257 19,083,296 0.06 2 0.15 4 375 3 883 
6,460- 7,970 7,100 3,820 22,000 1,737 39,740,672 0.08 9 0.45 24 1,806 25 10,403 
5,350- 6,260 5,660 4,430 14,160 1,218 26,341,760 0.09 13 0.27 13 1,860 27 5,946 

840- 3,630 2,850 3,560 8,560 1,477 33,279,280 0.17 25 0.41 23 3,888 33 9,348 
2,930- 3,920 3,440 4,610 13,430 1,555 24,807,872 0.12 17 0.34 16 1,847 26 5,381 
4,250- 6,920 5,560 5,840 18,340 1,404 24,109,472 0.08 9 0.24 9 1,315 19 4,128 
4,520- 8,340 7,570 7,890 21,950 1,286 12,079,000 0.06 2 0.16 5 550 7 1,531 
2,690- 4,220 3,050 5,430 15,560 2,005 26,970,592 0.13 21 0.37 20 1,733 24 4,967 
1,620- 2,000 1,880 2,050 3,570 816 7,092,700 0.23 29 0.40 22 1,987 29 3,460 
1 ,430- 1,430 1,430 2,480 2,150 623 8,916,600 0.29 31 0.25 11 4,147 34 3,595 
1,050- 1,780 1,470 1,190 2,650 729 5,389,800 0.28 30 0.61 26 2,034 30 4,529 
1,700- 2,680 2,600 2,520 5,710 919 6,517,500 0.16 24 0.36 17 1,141 17 2,586 
5,420- 5,850 5,620 1,260 8,430 632 6,576,300 0.07 7 0.50 25 780 12 5,219 
2,770- 4,470 3,780 3,780 11,710 1,361 15,826,200 0.12 17 0.36 17 1,352 22 4,187 

Rank 

7 
34 
30 
25 
18 

2 
4 
1 

13 
33 
29 
22 
23 

6 
5 

11 
27 
28 
10 

9 
3 

32 
26 
31 
24 
16 

8 
20 
14 
15 
19 
12 
21 
17 
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Map 116 

OPERATING COST PER PASSENGER·MILE COST·EFFECTIVENESS OF THE MAXIMUM EXTENT BUSWAY 
SYSTEM PLAN UNDER THE MODERATE GROWTH SCENARIO·DECENTRALIZED LAND USE PLAN 
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One measure of cost-effectiveness used in the evaluation of indiv idual system segments of the maximum extent busway system plan was the 
operating cost per passenger mile. Th is map shows those segments which may be expected to operate at, below, or above the average operating 
cost per passenger mile, as well as the degree to which such average costs may be expected to be exceeded . Compared with those segments 
located within the densely developed areas of Milwaukee County, the data indicate that for the outer segments of each route, as well as por
tions of Route 5 in the City of Wauwatosa, an insufficient ridership base would exist to support fixed guideway development. This lower 
ridership is a consequence of the less intensive urban development, and the absence of through traffic except by connection with a different 
mode such as feeder bus or automobile. To some degree, these inefficiencies are also generated by the lengthy distances of some segments in the 
suburban areas. 

Source: SEWRPC. 
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Map 117 

CAPITAL COST PER PASSENGER-MILE COST-EFFECTIVENESS OF THE MAXIMUM EXTENT BUSWAY 
SYSTEM PLAN UNDER THE MODERATE GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 
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Another measure of cost-effectiveness used in the evaluation of individual system segments 01 the maximum e xtent busway system plan was the capital COSt per 
passenger mde. This map shows those segments which may be expected 10 operate at, below, or above the average capital COSt per passenger mile, as well as the 
degree to which such average costs may be expected to be exceeded . Compared with those segments located within the densely developed areas of MIlwaukee 

County, the data indicate that for the outer segments of each route, as well as portions of Route 5 on the C,ty of Milwaukee's east side i1nd in The City of Wau
watos<!, an insuff icient ridershIp base would eXIst to support ', xed gUIdeway development. This lower r Idership is a consequence of the less intensive urban develop, 

ment, and the absence o f Throuyh t raf f ic except by a connect Ion wllh a dit ferent mode such as feeder bus or automobile. To some degree, these inef f iciencies an~ 
also generated by the large capilal inveSTments nCCCSS<lfy fo r guidew<lY S1fucturcs and station facili t Ies in some suburban areas ;:Ind on Mil wau kee's east SIde. 

Source: SEWRPG. 
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Map 118 

OPERATING COST PER TOTAL BOARDING AND DEBOARDING PASSENGER 
COST·EFFECTIVENESS OF THE MAXIMUM EXTENT BUSWAY SYSTEM PLAN 

UNDER THE MODERATE GROWTH SCENARIO·DECENTRALIZED LAND USE PLAN 
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Y et another measure of cou-effectiveness used in the evaluation of individual sys tem segments of the maximum extent busway system plan was the 

operating cost per boarding and deboarding passenger . This map shows those segmen ts which may be expected to operate at, !>elm.", or above the average 
operating cost per boarding and deboarding passenger, as well as the degree to which such average costs may be expected to be exceeded . As shown on 

this map, certain system segments w i thin densely developed portions of Mi lwaukee County would be very cost·effective compared with the remaInder of 
the system, while almost all segmen t s located within suburban areas outside Milwaukee County are not cost·effectivll. This is a result of the lower board· 
ing and deboa rding passenger volumes in these suburban areas combined with the lengthy distances that the vehicles must operate over. A noteworthy 
exception is the segment wi t h in the City of Waukesha which, by itself, appears cost-effective, but wh Ich nevertheless depends upon a connection to the 

remainder of the system over two lengthy suburban segments which generate li llie ridership. 

Source: SEWRPC. 
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Map 119 

CAPITAL COST PER TOTAL BOARDING AND DEBOARDING PASSENGER 
COST·EFFECTIVENESS OF THE MAXIMUM EXTENT BUSWAY SYSTEM PLAN 

UNDER THE MODERATE GROWTH SCENA RIO·DECENTRALIZED LAND USE PLAN 
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Another measure of cost-effec tiveness used in the evaluation of indiVidual system segments 01 Ihe max imum extent busway system plan was me capital COSt IJC 
hoarding and deboardlng passenger. This map shows those segmentS which may be expccted 10 operate at. below. or above Ihe average capi tal COSt per boardirl! 
and deboardmg passenger. as well as I he degree 10 which such average costs may be expected 10 be exceeded. As shown on this map. certain segments wi thin tht 

densely developed portions o f MII .... aukee County would be very cost·effec t lve compared .... Ith Ihe remainder of Ihe system . However, those segments localed in 
Milwaukee County suburbs as well as outside MitwDukee County appeal 10 have an insuffiCienT volume of passengflr boardlngs and dcboardings 10 supporT fixed 
guideway developmenT. This lower ridership is a conSCQuence of the less IntenSive urban dcvelooment combined WITh the large capital investments necessary for 
guideway structures an d station facilities in some suburban aroas. 

Source; SEWRPC. 

507 



Table 296 

RECOMMENDED CHANGES IN THE MAXIMUM EXTENT BUSWAY SYSTEM PLAN 
UNDER THE MODERATE GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Route Recommended Change Reasons 

1-Waukesha/Milwaukee CBO/UWM Eliminate Segment 1 The deletion of Segments 2 and 3 would 
not logically permit retention of 
Segment 1 

1-Waukesha/Milwaukee CBO/UWM Eliminate Segments 2 and 3 Segments 2 and 3 are not capital or 
operating cost-effective relative to 
other segments. Also, total boardings 
and deboardings are low compared 
with those of other segments 

1-Waukesha/Milwaukee CBO/UWM Eliminate Segment 4 Segments 29 and 30 are more cost-
effective than Segment 4 and 
provide for a more logical 
end-of-route 

2-Cedarburg/Milwaukee CBO/Oak Creek Eliminate Segments Segments 10 through 13 are not capital 
10, 11, 12, and 13 or operating cost-effective relative to 

other segments. Also, total boardings 
and deboardings are low compared 
with those of other segments 

2-Cedarburg/Milwaukee CBO/Oak Creek Eliminate Segment 17 Segment 17 is not capital or operating 
cost-effective relative to other 
segments. Also, total boardings and 
deboardings are low compared with 
those of other segments 

3-Menomonee Falls/Milwau keel EI iminate Segment 18 Segment 18 is not capital or operating 
South Milwaukee cost-effective relative to other 

segments. Also, total boardings and 
deboardings are low compared with 
those of other segments 

3-Menomonee Falls/Milwaukee CBO/ Eliminate Segments 22, 24, Segments 17, 22, and 24 are not capital 
South Milwaukee and Cedarburg/ and parts of 16 and 23. or operating cost-effective relative to 
Milwaukee CBO/Oak Creek Add connector segment other segments. Also, total boardings 

between Segments 16 and deboardings are low compared 
and 23 with those of other segments. Portions 

of Segments 16 and 23 were deleted 
for the same reasons. The remainder 
of Segment 23, which is cost-effective 
and has significant boardings and 
deboardings, has been connected to 
the remainder of the truncated net-
work via the Lakeside Belt line 
right-of-way 

5-Loop: Eliminate Segments 31, Segments 31, 32, and 34 are not capital 
UWM/Mayfair/Milwaukee CBO 32, and 34 or operating cost-effective relative to 

other segments. Also, total boardings 
and deboardings are low compared 
with those of other segments 

5-Loop: Eliminate Segment 9 Segment 9 is not capital cost-effective 
UWM/Mayfair/Milwaukee CBO relative to other segments. Service to 

UWM would be provided by shuttle 
service from nearby primary 
transit stations 

Source: SEWRPC. 

508 



ness district through the University of Wisconsin
Milwaukee to Capitol Drive and along Capitol 
Drive to W. Atkinson Avenue in the City of Mil
waukee was deleted because of its high capital cost 
relative to its ridership. Through the elimination of 
these segments, the capital cost of the primary ele
ment of the busway system would decrease from 
about $582 million to about $279 million, and the 
total cost of the truncated plan would be about 
$431 million. 

Those segments given the highest priority for elimi
nation were Segments 10, 11, 12, and 13 serving 
northern Milwaukee County and Ozaukee County, 
and Segments 1, 2, 3, and 18 serving Waukesha 
County. Segments 31 and 32, providing service 
along Capitol Drive between Appleton Avenue and 
Mayfair Road, and Segment 4, providing service to 
West Allis, were identified as the second set of seg
ments to be deleted. The third set of segments 
identified to be deleted were those serving General 
Mitchell Field, the City of Oak Creek, and the City 
of South Milwaukee, including portions of both 
Segments 16 and 22 and all of Segments 17 and 
24. Segments 9 and 34, serving the University 
of Wisconsin-Milwaukee campus and the lower 
east side, were the final two segments identified 
for deletion. 

EVALUATION AND COMPARISON 
OF TRUNCATED AND COMPOSITE 
PRIMAR Y TRANSIT SYSTEM PLANS 

The fifth and last step in the design, test, and eval
uation of alternative primary transit system plans 
under the moderate growth scenario-decentralized 
land use plan alternative future was the test and 
evaluation of the truncated system plans for each 
alternative primary transit technology, as presented 
in the previous section of this chapter. Based upon 
this test and evaluation, a "best" plan for the pro
vision of primary transit service in the Milwaukee 
area under this alternative future was identified. 

The truncated system plans for the bus-on-freeway, 
light rail transit, and busway alternative primary 
transit technologies are summarized with respect to 
their coverage, stations, routes, and operation on 
Maps 120 and 121, and in Tables 297 through 299. 
It should be noted that the light rail transit and 
busway plans, presented in a previous section of 
this chapter, were further refined for comparative 
test and evaluation so that the geographic extent of 
primary transit service provided under each alter
native was comparable. Specifically, primary transit 
bus-on-freeway routes from the truncated bus-on-

freeway plan were added to the truncated light rail 
transit and busway plans in travel corridors where 
those modal plans did not provide service, but 
where the bus-on-freeway plan did provide ser
vice. Without these further refinements to provide 
a comparable extent of service between the alter
native plans, a comparative evaluation of the alter
native plans would have been impossible. Also, each 
individual plan-light rail transit and busway
would not include primary transit services in some 
corridors which could reasonably be expected to 
have such service by the design year, and the costs 
for which should be accounted for in systems plan
ning. Bus-on-freeway service was added to the other 
truncated plans to make them composite plans 
because the bus-on-freeway plan provided greater 
geographic coverage than any of the other plans, 
it was the lowest capital cost primary transit 
alternative, and it represented a continuation and 
evolutionary extension of existing primary transit 
service. It should be noted that because the trun
cated system plan for the commuter rail mode 
consisted of only one route in a single corridor 
radiating from downtown Milwaukee to the south 
to Kenosha, a composite plan was not prepared 
for this alternative, but rather primary transit 
commuter rail service in this corridor was com
pared with service provided by the bus-on-freeway 
mode. This comparison was intended to determine 
whether commuter rail services could be recom
mended over bus-on-freeway facilities and services, 
the latter providing essentially the same type of 
long-distance transit service focused on the central 
business district as commuter rail in this corridor. 

Alternative Primary Transit Plan Evaluation 
and Comparison-Evaluation of Commuter 
Rail Service in the South Corridor to Kenosha 
As shown on Map 122, bus-on-freeway service in 
the corridor radiating to the south from the Mil
waukee central business district to Kenosha would 
be provided over the North-South Freeway (IH 94) 
to the communities of Kenosha, Racine, Oak Creek, 
South Milwaukee, Cudahy, and St. Francis. Three 
bus-on-freeway routes totaling 163 route miles 
would provide this service from a total of seven 
stations located outside the Milwaukee central 
business district, all of which would have park-ride 
lots. Headways on the bus-on-freeway service would 
range from 8 to 15 minutes in the peak travel 
periods, and from 20 to 40 minutes in the off-peak 
travel periods to meet the forecast transit demand. 

Commuter rail service would serve the same com
munities in this corridor along a single route, 
66 miles in extent. A total of nine stations would 
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Map 120 

TRUNCATED BUS-ON-FREEWAY 
SYSTEM PLAN UNDER THE 

MODERATE GROWTH SCENARIO
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The truncated bus-an-freeway system plan is a carefully cut back version of the max imum extent bus-an·freeway system plan, the cutbacks 
being made with the objective of creating a more cost-effective system serving a large part of the Milwaukee area. Under the truncated plan. 
15 of the 31 routes. totaling 113 miles of line over which 569 round ·trip route miles of service would be provided, or about 46 percent of the 
246 miles of line and 47 percent of the 1,218 route miles of service provided under the maximum extent plan, were retained. Headways were 
assumed to remain about the same as under the maximum extent plan, ranging from 8 to 30 minutes during the peak travel periods and 20 to 
60 minutes during the off ·peak periods. Under the truncated plan, a total of 29 primary transit stations or stops would be served outside the 
Milwaukee central business district, 26 of which would have park·ride lots. There would be 13 stations within Milwaukee County. 10 of which 
would have park· ride lots, 

Source: SEWRPC. 
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Table 297 

FACILITY AND OPERATION CHARACTERISTICS OF THE BASE SYSTEM PLAN AND 
TRUNCATED AND COMPOSITE PRIMARY TRANSIT SYSTEM PLANS ON AN AVERAGE 

WEEKDAY UNDER THE MODERATE GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Truncated Composite Composite 
Bus-on- Light Rail Busway 

Characteristic Base Plan Freeway Plan Transit Plan Plan 

Primary Element 
Exclusive Guideway Miles 

Subway_ -- -- -- --
Elevated .. -- -- 5.3 5.3 
At-Grade. . . .. -- -- 41.0 41.0 

Total -- -- 46.3 46.3 

Shared Guideway Miles 
Freeways. .. 51.5 70.6 55.0 53.1 
Surface Arterial Streets. 49.5 42.1 24.6 20.5 

Total 101.0 112.7 79.6 73.6 

Stations .. .. 20 30 107 107 

Route Miles. 449 571 529 525 
Vehicle Milesa 7,200 22,130 25,020 27,390 
Vehicle Hours 310 760 990 1,150 
Vehicles Required 

Motor Buses. 63 111 75 154 
Light Rail Vehicles. -- -- 63 --

Trains Required -- -- 63 --

Express and Local Elements 
Route Miles_ .. 1,302 1,811 1,620 1,620 
Vehicle Miles. 64,820 78,720 69,090 71,690 
Vehicle Hours 4,440 5,120 4,550 4,730 
Motor Buses Required. 496 694 581 595 

Total System 
Route Miles. 1,755 2,382 2,149 2,145 
Vehicle Miles. 72,020 100,850 94,110 99,080 
Vehicle Hours 4,750 5,880 5,540 5,780 
Vehicles Required 

Motor Buses. 559 805 656 749 
Light Rail Vehicles. -- -- 63 --

Trains Required -- -- 63 --

aVehicle miles of travel per average weekday on the bus-on-freeway component of the composite plans are estimated at 16,470 vehicle miles 
for the composite light rail transit plan and 17,690 vehicle miles for the composite busway plan_ 

Source: SEWRPC_ 

be provided along the route, six of which would 
have park-ride lots. Trains would consist of a loco
motive and two coaches in the peak travel periods, 
and one coach in both the midday and evening 
off-peak travel periods. Commuter trains would 
operate at the maximum headways prescribed 
in the adopted standards-30 minutes in the 
peak travel periods in the peak direction and 
60 minutes otherwise. 

The bus-on-freeway service in this corridor may 
be expected to carry about 42 percent more pas
sengers in the design year than the commuter rail 
service, as shown in Table 300_ Nearly 13,900 pas
sengers may be expected to use the bus-on-freeway 
service on an average weekday, compared with 
9,800 passengers for the commuter rail service. 
Under both the bus-on-freeway and commuter rail 
services in this corridor, most of these trips would 
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Map 121 
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The composite l ighl rail traIlS;' and busway SVSlem plans are carefully cut back versions of the maximum II lIten! light rail transil and bu~w&V system plan5, The cutbacks were made 
w ith Iha objet:tive of creating more cost-effective systems which could Itill seNII II 1'1Ig.e part of the Milwaukee area. Under the compOSltll pillns, fixed gu idllways would be limited (0 
Milwaukee County . A 10lal of 46 miles of line OVllr which 97 round-trip route miles of , orviet! would be provided were ret8ined on t hree routes, o r about 44 percent of the 105 mIles of 
line and about 40 percent 01 the 253 route miles of serviclI! provided under the max imum eM tent plen. To make th is plan comparabla to the bU5-on-lreewaV plan, a toul of sevan bus· 
on-freeway routes opllrBting ovm 80 miles of line. ~nd providing an add1! ionel 432 route mile1 of primsry service. were added to Sllf"Ve portions of the MilWllukee luee that would not 
be "Served by the three ligh t rail transit or busway primary tronsit routes . Headways on the light rail trenllt system would "'ngi! from 4 (0 10 m inutes during the peak travel periodl, 
and from 30 to 60 m inutes in the off-peak periods. Bus-on-f reeway service would be prOvided with headways renging from 9 to 30 minutel during the peak travel periods. and 15 to 
30 minutes in the off-peak pedods. A tota l of 108 primary transit stat ions or stops W01J ld be provided, of which 89 stOlions would serve Ihe light ralltrensi t system and 19 stat ionl 
would serve the bus-on·freeway serv ice. Of the 108 stat ions, 15 would havepark·ridelolS fo r fight railt rans il and 18 would have park·ride lots for bus on fr~ay. A tOtal of 92 stat ions 
would be located w ithin Milwaukee County. o f which 18 would have park·r ide lOIS. 

Sour~: SEWRPC. 
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Table 298 

TIME-OF-DAY OPERATION OF THE TRUNCATED AND COMPOSITE PRIMARY TRANSIT SYSTEM 
PLANS UNDER THE MODERATE GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Morning Midday Afternoon Evening 
Alternative Peak Off-Peak Peak Off-Peak Total 

Truncated Bus-on-Freeway Plan 
Primary Element 

Route Miles . · . · . · . · .... 571 571 571 571 571 
Vehicle Miles · .. · .. · .. · . 5,210 5,610 8,270 3,040 22,130 
Vehicle Hours. · . · . · . · . · ... 190 180 290 100 760 
Articulated Motor Buses Required · .. 69 35 111 30 111 

Express and Local Elements 
Route Miles . · . · .. · ... · . 1,811 1,737 1,811 1,628 1,811 
Vehicle Miles · . · . · .. 17,940 21,440 22,950 16,390 78,720 
Vehicle Hours. · ...... · . · ..... 1,190 1,380 1,540 1,010 5,120 
Conventional Motor Buses Requ ired . 554 243 694 175 694 

Total System 
Route Miles .. · .... 2,382 2,308 2,382 2,199 2,382 
Vehicle Miles · . · . 23,150 27,050 31,220 19,430 100,850 
Vehicle Hours. · ... · . · . 1,380 1,560 1,830 1,110 5,880 
Vehicles Required. · . · . 623 278 805 205 805 

Articulated Motor Buses · . · . · . 69 35 111 30 111 
Conventional Motor Buses · . 554 243 694 175 694 

Composite Light Rail Transit Plan 
Primary Element 

Route Miles .. · .. · . 529 529 529 529 529, 
Vehicle Miles · . · ... · . 5,850 6,920 9,020 3,230 25,020 
Vehicle Hours. · ... · . 240 260 370 120 990 
Vehicles Required. · .. · . 94 52 138 35 138 

Articulated Light Rail Vehicles. 44 23 63 12 63 
Articulated Motor Buses 50 29 75 23 75 

Trains Required. · .. · . · . 44 23 63 12 63 

Express and Local Elements 
Route Miles . · .... · . · .. · ... 1,620 1,546 1,620 1,518 1,620 
Vehicle Miles · ..... · . · ... 15,320 19,610 18,450 15,710 69,090 
Vehicle Hours ...... · . · . · . · . 1,040 1,280 1,260 970 4,550 
Conventional Motor Buses Required. 499 227 581 166 581 

Total System 
Route Miles . · . · .. 2,149 2,075 2,149 2,047 2,149 
Vehicle Miles · ... 21,170 26,530 27,470 18,940 94,110 
Vehicle Hours. · . · .... 1,280 1,540 1,630 1,090 5,540 
Vehicles Required. · .. 593 279 719 201 719 

Articulated Light Rail Vehicles ... 44 23 63 12 63 
Articulated Motor Buses 50 29 75 23 75 
Conventional Motor Buses · .. · ... 499 227 581 166 581 

Trains Required. · . · .. · . · . · . 44 23 63 12 63 

Composite Busway Plan 
Primary Element 

Route Miles .. · . · . · .. 525 525 525 525 525 
Vehicle Miles .. · ... · ...... 6,600 7,490 9,950 3,350 27,390 
Vehicle Hours .. · ... · ... · . · . 290 290 390 130 1,100 
Articulated Motor Buses Required ... 107 52 154 33 154 

, 
Express and Local Elements 

Route Miles ....... · ..... 1,620 1,546 1,620 1,518 1,620 
Vehicle Miles .. · .. · . · ..... 15,350 21,470 18,790 16,080 71,690 
Vehicle Hours. · .. · .. · ... 1,040 1,400 1,290 990 4,730 
Conventional Motor Buses Required. 490 246 595 107 595 

Total System 
Route Miles . 2,145 2,071 2,145 2,043 2,145 
Veh icle Miles · . · . · . 21,950 28,960 28,740 19,430 99,080 
Vehicle Hours. · .. · . 1,320 1,680 1,660 1,120 5,780 
Vehicles Required. · . · .. · .. 597 298 749 200 749 

Articulated Motor Buses · . · . 107 52 154 33 154 
Conventional Motor Buses · .. 490 246 595 107 595 

Source: SEWRPC. 
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Table 299 

SUMMARY OF SERVICE AND FACILITY CHARACTERISTICS OF 
TRUNCATED AND COMPOSITE PRIMARY TRANSIT SYSTEM PLANS UNDER 
THE MODERATE GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Alternative Summary of Truncated and Composite Plans 

r-----------------------+-----------------------------------------------------------------------~ 
Truncated 
Bus-an-Freeway 

Plan 

Composite 
Light Rail 
Transit Plan 

Composite 
Busway Plan 

Extent of Service-Expansion of primary service proposed under the maximum extent plan 
was significantly reduced. Under the truncated plan, only 15 of the 31 routes totaling 

569 route miles, or less than 50 percent of the 1,218 route miles in the maximum extent 

plan, were retained. 
Frequency of Service-Headways would remain about the same, ranging from 8 to 30 minutes 

in the peak periods and 20 to 60 minutes in the off-peak periods. 

Operations-Under the truncated plan, bus miles per average weekday of primary service 
would be reduced by about 40 percent, from 35,640 miles under the maximum extent 
plan to 22,130 miles. Bus miles per average weekday of local and express service would 
decrease by about 5 percent, from about 83,060 miles to about 78,720 miles. 

Transit Stations-A total of 29 transit stations or stops would be provided outside the 
maximum central business district, 26 of which would have park-ride lots. Under the 
truncated plan, there would be 13 stations in Milwaukee County, 10 of which would 
have park-ride lots. 

Extent of Service-Expansion of light rail transit primary service proposed under the maximum 
extent light rail transit plan was somewhat reduced, limiting light rail service to Milwaukee 
County. Under the composite plan, three of the five routes totaling 97 route miles, or 
40 percent of the 253 route miles in the maximum extent plan, were retained. Two of the 
routes would extend from the Milwaukee central business district, one providing service 
between Timmerman Field to the northwest and the communities of St. Francis and 
Cudahy to the south, and the other terminating at the Mayfair Mall Shopping Center to 
the west. The third route would be a north-south crosstown route connecting Northridge 
and Southridge Shopping Centers and passing through the communities of Greendale, 

Greenfield, Milwaukee, and West Milwaukee. 
To make this plan comparable to the bus-an-freeway plan, a total of seven bus-an-freeway 

routes, representing an additional 432 route miles of primary service, would be added to 
serve the communities of Grafton, Port Washington, and Saukville in Ozaukee County and 
Bayside, River Hills, and Whitefish Bay in Milwaukee County to the north; the communities 
of Germantown in Washington County and Menomonee Falls in Waukesha County to the 
northwest; the communities of Brookfield, Elm Grove, Hartland, Nashotah, Oconomowoc, 

and Pewaukee in Waukesha County to the west;and the communities of Kenosha and 

Racine to the south. 
Frequency of Service-Headways on the light rail transit system would range from 4 to 

10 minutes in the peak period and 30 to 60 minutes in the off-peak periods; bus-on

freeway service would be provided with headways ranging from 9 to 30 minutes in the 
peak period and 15 to 30 minutes in the off-peak periods. 

Operations-One-car trains would be provided on all three routes in both the peak and off

peak periods. 
Total vehicle miles per average weekday of primary service would increase by about 

25 percent, from 19,880 miles under the maximum extent plan to 25,020 miles, of 
which 8,550 miles would be provided by light rail transit service and 16,470 miles by 
bus-an-freeway service. Bus miles of express and local service would increase somewhat, 
from 64,040 miles under the maximum extent plan to 69,090 miles under the 

composite plan. 
Transit Stations-A total of 108 transit stations or stops would be provided, of which 

89 stations would be provided on the light rail transit system, and 19 stations on the 
bus-an-freeway system. Of the 108 stations, 15 would have park-ride lots for light rail 
transit and 18 would have park-ride lots for bus-an-freeway. A total of 92 stations 
would be located within Milwaukee County, of which 18 would have park-ride lots. 

Extent of Service-Busway service would be provided over the same three routes as under 
the composite light rail transit plan. Also, the bus-an-freeway routes are the same as 
provided under the composite light rail transit plana 

Frequency of Service-Headways on the busway system would range from 4 to 10 minutes 
in the peak period and would be 60 minutes in the off-peak periods; bus-an-freeway 
service would be provided with headways ranging from 20 to 30 minutes in the peak 
period and 12 to 30 ,-'nutes in the off-peak periods. 

Operations-Total vehicle miles per average weekday of primary service would increase by 

about 26 percent-from 21,670 miles under the maximum extent plan to 27,390 miles, 
of which 9,700 miles would be provided by busway service and 17,690 miles by bus-on
freeway service. Bus miles of express and local service would increase by about 8 percent, 

from 66,390 miles to 71,690 miles. 
Transit Stations-The number and location of busway system stations and stops would be 

the same as under the composite light rail transit plan. 

a The design of the composite busway plan provided for certain bus-an-freeway routes to operate over the busway for a portion of their trips, 

if such routing would not provide a travel time disadvantage. Of the seven bus-an-freeway routes added to the plan, only two routes operating 

over the North-South Freeway (tH 43) and serving the communities of Bayside, Grafton, Port Washington,River Hills, and Whitefish Bay 

would meet this criterion. These routes would enter the busway at Locust Street and remain on the busway through downtown Milwaukee. 

Source: SEWRPC. 
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Map 122 

COMPARABLE BUS-ON-FREEWAY AND COMMUTER 
RAIL ROUTES IN THE SOUTH CORRIDOR TO 
KENOSHA UNDER THE MODERATE GROWTH 

SCENARIO-DECENTRALIZED LAND USE PLAN 
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In an effort to identify elements of the composite commuter rail 
system plan that may be superior to comparable elements of the 
truncated bus-an-freeway system plan, commuter rail and bus-on
freeway routes in the corridor between the Milwaukee central 
business district and the City of Kenosha were examined separately 
from the remainder of each of the primary transit systems. The 
bus-an-freeway service shown above is comprised of three routes 
total ing 163 round-trip route miles, and includes a total of seven 
stations located outside downtown Milwaukee, all of which would 
have park·ride lots. The commuter rail service shown above is com· 
prised of 66 round-trip route miles operated over a single alignment 
of 33 miles in length, and includes a total of nine stations, six of 
which would have park-ride lots. 

Source: SEWRPC. 
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either terminate or begin in the Milwaukee central 
business district. Under the bus-on-freeway service, 
80 percent, or 10,960 trips, would have one trip 
end in the Milwaukee central business district, 
compared with 70 percent, or 6,920 trips, under 
the commuter rail service. 

The net cost of operating and maintaining bus
on-freeway service in this corridor in the design 
year- that is, the required subsidy or the tDtal 
operating and main tenance costs less farebox 
revenues-may be expected to be about $1.8 mil
lion, or 53 percent, less than that of the commuter 
rail service_ The net operating and maintenance 
cost per passenger on the bus-on-freeway service 
would be about 33 percent that of the commuter 
rail service_ The bus-on-freeway service would 
require, on the average, a subsidy of $0.46 per pas
senger, compared with $1.37 per passenger for the 
commuter rail service_ The greater cost-effectiveness 
of the bus-on-freeway service is also indicated by 
the fact that it may be expected to recover about 
22 percent more of its design year operating and 
maintenance costs from farebox revenues than the 
commuter rail service , 69 percent cDmpared with 
47 percent_ 

The capital investment required to provide primary 
transit service in this corridor, including the cost of 
all construction, right-of-way acquisition, and the 
acquisition and replacement of vehicles over the 
plan design periDd, would be about 33 percent, Dr 
about $7 million, higher for the commuter rail ser
vice than for the bus-on-freeway service, as shown 
in Table 300. The capital cost-that is, the capital 
investment less the value of the remaining life Df 
the facilities and vehicles at the end of the 20-year 
plan design period- for the commuter rail service 
is also expected to be slightly mDre than that for 
the bus-on-freeway service in this corridor. The 
capital cost per passenger in the design year Df the 
bus-on-freeway service would, however, be about 
80 percent that of the commuter rail service_ 
Accordingly, it was concluded that bus-on-freeway 
service would be superior to commuter rail service 
in this corridDr, as it would attract substantially 
greater ridership and be more cost-effective_ 

It should be noted that SDme additional ridership 
on local and express transit service may be 
expected in this cDrridor under the cDmmuter rail 
plan_ Although the commuter rail service would 
carry 4,100 fewer primary transit trips on an 
average weekday in the design year than the bus
on-freeway service, some proportion of these 
trips may be expected to use the express and 



Table 300 

SUMMARY OF COMPARISON OF THE BUS-ON-FREEWAY AND COMMUTER RAIL ALTERNATIVES IN THE SOUTH 
CORRIDOR TO KENOSHA UNDER THE MODERATE GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Commuter Rail 

Bus-an-Freeway Primary Local and Total 
Evaluative Measure Primary Element Eiement Express Elementa System 

Ridership 
Average Weekday Passengers. 13,900 9,800 2,300 12,100 
Design Year Passengers . . .. 3,544,500 2,499,000 667,000 3,166,000 

Capital Cost and Investment 
Total Capital Cost to Design Year. ... $17,158,600 $15,315,800

c $1,133,800 $16,449,600 
Total Capital Investment to Design Year 30,103,800 37,136,000c 2,100,000 39,236,000 

Operating Cost 
Operating Cost in Design Year. ... $ 5,253,000 $ 6,484,650 $ 617,300 $ 7,107,950 
Percent of Operating Cost Met by . 

Farebox Revenue in Design yearb 69 47 43 46 
Net Operating Cost (deficit) 

in Design Year ........... 1,628,400 3,424,600 350,300 3,774,900 

Cost-Effectiveness 
Net Operating Cost per Passenger 

in Design Year ......... $0.46 $1.37 $0.52 $1.19 
Capital Cost to Design Year per 

Passenger in Design Year .... 4.84 6.12 1.70 5.19 

a The local and express service ridership and costs in this table represent the additional local and express ridership and cost of the commuter rail 
plan over the bus-on-freeway plan in this corridor. Based on the traffic assignments attendant to the composite commuter rail plan under the 
moderate growth scenario-centralized land use plan alternative future, it has been assumed that, of the additional transit trips which would be 
made on the primary element under the bus-on-freeway plan, 57 percent would be made on the local and express element of the commuter 
rail plan under this future and, importantly, in the south corridor to Kenosha. It has also been assumed that the operating and capital costs of 
carrying these local and express transit trips would be based on the proportion of local and express transit trips in the corridor to the total 
local and express trips that would be expected under a composite commuter rail plan under this future. 

b Fares under both the alternative plans are assumed to increase with general price inflation. The fare for local and express bus service under 
both plans would remain at $0.50 per ride, expressed in 1979 constant dollars. The primary service fare would remain at $0.60 within Mil
waukee County, and would increase with distance from Milwaukee County to between $1.00 and $2.00 at the station at 14th Avenue and 
54th Street in the City of Kenosha. 

c The Milwaukee Road has proposed major track rehabilitation work on the railway route identified in this corridor for potential use by com
muter rail trains. Should all this track rehabilitation work be completed, the total capital investment would be reduced by $0.9 million to 
$36.2 million in the Kenosha corridor. As of April 1981, such rehabilitation work had been completed on the Kenosha commuter rail route. 

Source: SEWRPC. 

local, as opposed to the primary, transit services. 
As shown in Table 300, the fact that commuter 
rail would carry these additional transit trips on 
local and express transit services does not alter the 
conclusion that bus-on-freeway service is superior 
to commuter rail service in this corridor. While the 
substantial ridership and cost-effectiveness advan
tages of the bus-on-freeway services in the corri
dor are reduced somewhat when considering 

the express and local services as well as the pri
mary services, the disadvantages of the commuter 
rail services with respect to higher capital cost 
and higher operating subsidy remain. Conse
quently, because commuter rail service would not 
provide an advantage over bus-on-freeway service 
in this corridor, the systemwide plan evaluation 
was limited to the bus-on-freeway, light rail, and 
busway technologies under this future. 
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Alternative Primary Transit Plan 
Evaluation and Comparison
Satisfaction of Objectives and Standards 
The truncated bus-on-freeway and composite light 
rail and busway primary transit system plans were 
evaluated and compared by establishing the degree 
to which the plans could be expected to meet 
the adopted primary transit system development 
objectives.12 This was determined by scaling each 
alternative plan against the standards formulated 
to relate the objectives to specific primary transit 
system development proposals. So that the evalua
tive information would be manageable, only those 
standards which were considered essential to a com
parative evaluation of alternative plans and the 
subsequent selection of a "best" composite plan, 
were used, as shown in Table 167 in Chapter III of 
this report. 

Table 301 provides a summary of the degree to 
which each alternative truncated system plan satis
fies each of the key standards used and, therefore, 
the adopted objectives. Also included in the table 
is the measured attainment of the key standards by 
the base plan. 

It should be noted that, while the primary transit 
facilities and services under each truncated plan 
were tested and evaluated in detail, and refined and 
improved to the maximum extent practicable, the 
local and express elements of each truncated plan 
were not. The local and express transit elements of 
each truncated plan provide the extent of such ser
vice recommended under the adopted long-range 
regional transportation system plan, with modifica
tions made only as necessary to coordinate such 
service with the primary transit service under each 
alternative plan. The adopted long-range transpor
tation system plan proposed expansion of local 
transit service into all areas of contiguous future 
urban development, including all of northern and 
most of southern Milwaukee County, southern 
Ozaukee County, southeastern Washington County, 
and eastern Waukesha County. Not all of this 
expanded service may be cost-effective under this 
alternative future, and such service may thus 
reduce the cost-effectiveness of the alternative 
truncated and composite primary transit system 

12 See Chapter II of SEWRPC Planning Report 
No. 33, A Primary Transit System Plan for the 
Milwaukee Area. 
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plans. Upon selection of a "best" composite plan, 
the cost-effectiveness of this expanded local and 
express transit service will be considered and its 
extent may be truncated, enabling a better com
parison of the final primary transit plan to the 
base plan. 

Objective I-Serve Land Use: The first objective 
under this study identifies the need for an acces
sible primary transit system which, through its 
location, capacity, and design, will effectively serve 
existing, and promote sound future, land use devel
opment. This objective is measured by two stan
dards. One standard measures the degree to which 
transit accessibility to the Milwaukee central 
business district is maximized. The other stan
dard measures the degree to which transit acces
sibility in the Milwaukee area would support the 
regional land use plan by providing a higher relative 
accessibility to areas in which high-density develop
ment is planned than to areas planned for low
density development or planned to be protected 
from development. 

The standard calling for maximizing transit acces
sibility to the Milwaukee central business district 
was measured by determining the overall travel 
time, including all access, wait, and transfer time, 
for transit trips to the Milwaukee central business 
district from all parts of the Milwaukee area, and 
the travel time for transit trips as an average for the 
entire Milwaukee area. The average overall travel 
times of transit trips to the central business district 
would be about the same for the three truncated 
or composite plans under this alternative future, 
ranging from 34 minutes for the light rail transit 
plan to 35 minutes for the bus-on-freeway and 
busway plans. The travel contour lines shown on 
Map 76 in Chapter III for the base plan and on 
Maps 123 through 125 for the bus-on-freeway, 
light rail transit, and busway plans indicate the 
overall transit travel times from each part of the 
Milwaukee area. Under the base system plan, the 
various travel time contours form a pattern of con
centric rings centered on the Milwaukee central 
business district, with areas up to 2 miles away 
being within 20 minutes travel time. Areas up to 
only 7 miles away in a westerly direction, up to 
9 miles away in a northerly direction, and up to 
8 miles away in a southerly direction are within 
40 minutes travel time. Areas up to 11 miles away 
in a westerly direction, 13 miles away in a north
erly direction, and 10 miles away in a southerly 
direction are within 60 minutes travel time of 
downtown Milwaukee. These maps indicate that 



Table 301 

SUMMARY OF EVALUATION OF THE BASE SYSTEM PLAN AND TRUNCATED AND COMPOSITE PRIMARY 
TRANSIT SYSTEM PLANS UNDER THE MODERATE GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Evaluative 
Measure 

Objective No.1-Serve Land Use 
Accessibility 

Average Overall Travel Time of Transit Trips to 
the Milwaukee Central Business District (minutes) 

Objective No.2-Minimize Cost and Energy Use 
Cost 

Total Public Cost to Design Year 
(capital cost and operating and maintenance deficit) 

Average Annual Total Public Cost. 
Capital Costa and Investment 

Capital Cost to Design Year 
Average Annual Capital Cost. 
Capital Investment to Design Year. 
Average Annual Capital Investment. 

Operating and Maintenance Cost Deficit (net cost) 
Deficit in Design Year ...... . 
Deficit to Design Year .. 
Average Annual Deficit ..... . 

Cost-Effectiveness 
Total Cost to Design Year per Passenger 

Capital Cost to Design Year per Passenger. 
Operating Deficit to Design Year per Passenger. 

Percent of Operating and Maintenance Cost 
Met by Farebox Revenue in the Design Year 

Total Transit System 
Primary Element 

Energy 

Total Transit System Energy Use to 
Design Year (million BTU's) .... 

Total Transit Construction Energy Use 
to Design Year (million BTU's) ..... 

Total Transit Operating and Maintenance 
Energy Use to Design Year (million BTU's). 

Total Transit System Energy Use per Passenger 
Mile Traveled to Design Year (BTU's). ........ . 

Total Transit Passenger Miles per Gallon 
of Diesel Fuel to Design Year (BTU's) 

Dependence on Petroleum-Based Fuel. 

Petroleum-Based Fuel Use by Transit 
to Design Year (gallons of diesel fuel). 

Automobile Propulsion Energy Use in 
Design Year (gallons of gasoline) ... 

Base 
Plan 

35 

$542,926,400 
25,853,600 

124,606,600 
5,933,620 

186,198,500 
8,866,600 

21,625,900 
418,319,800 

19,919,950 

0.44 
0.10 

0.30 

53 
45 

16,407,170 

1,220,540 

15,186,630 

3,250 

40.9 

All trips 
dependent 

108,687,720 

449,600,000 

Alternative 

Truncated 
Bus-on

Freeway Plan 

35 

$691,313,400 
32,919,700 

172,448,000 
8,211,800 

263,877 ,500 
12,565,600 

34,194,100 
518,865,400 

24,707,900 

0.54 
0.13 

0.35 

48 
54 

19,368,060 

1,527,960 

17,840,100 

3,140 

43.4 

All trips 
dependent 

126,769,340 

440,800,000 

Composite 
light Rail 

Transit Plan 

34 

$862,822,200 
41,086,800 

358,740,800 
17,082,900 

686,968,300 
32,712,800 

32,346,100 
504 ,081 ,400 

24,003,900 

0.68 
0.28 
0.34 

49 
73 

21,435,230 

3,432,030 

18,003,200 

3,530 

38.5 

22 percent of 
transit trips 
not dependent 

115,355,000 

440,800,000 

Composite 
Busway 

Plan 

35 

$798,761,400 
38,036,200 

280,747,400 
13,368,900 

506,4 78, 100 
24,118,000 

34,088,300 
518,014,000 

24,667,300 

0.63 
0.22 
0.36 

47 
66 

20,788,590 

3,173,490 

17,615,100 

3,440 

39.6 

All trips 
dependent 

124,767,210 

440,800,000 
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Table 301 (continued) 

Alternative 

Truncated Composite Composite 
Evaluative Base Bus-on- Light Rail Busway 
Measure Plan Freeway Plan Transit Plan Plan 

Objective Nos. 3 and 5~Provide Appropriate 
Service and Quick Travel 

Average Weekday Transit Trips 
Total Transit System. 217,400 242,100 239,600 238,300 
Primary Element 10,300 37,300 83,200 75,500 
Proportion of Transit Trips Using Primary Element 0.047 0.154 0.347 0.317 

Service Coverage 

Population Served Within a One-Half-Mile 
Walking Distance of Primary Transit Service. 234,200 228,400 394,700 394,700 

Population Served Within a Three-Mile 
Driving Distance of Primary Transit Service 930,400 1,343,400 1,424,700 1,424,700 

Jobs Served Within a One-Half-Mile Walking 
Distance of Primary Transit Service. 190,500 206,400 329,000 329,000 

Average Speed of Transit Vehicle (mph) 
Primary Element 23 29 25 24 
Total System 15 17 17 17 

Average Speed of Passenger Travel on Vehicle (mph) 
Primary Element 25 35 26 26 
Total System 15 20 19 19 

Objective No. 4~Minimize Environmental Impacts 
Community Disruption 

Homes, Businesses, or Industries Taken None None None None 
Land Required (acres) 9 40 145 142 

Air Pollutant Emissions~ Total Transportation System 
(Highway and Transit) in Design Year (tons per year! 

Carbon Monoxide. 189,027 185,602 185,523 185,732 
Hydrocarbons. 19,654 19,163 19,156 19,180 
Nitrogen Oxides. 34,294 33,615 33,646 33,641 
Sulfur Oxides 2,656 2,688 2,844 2,688 
Particulates 4,480 4,412 4,425 4,416 

Objective No. 6~Maximize Safety 
Proportion of Total Person Trips Made on Transit. 0.050 0.055 0.055 0.054 

a The capital cost of a composite plan is equal to the plan's required capital investment, or total capital outlays necessary over the plan design period, less the value 
of that investment beyond the plan design period. 

Source: SEWRPC. 

transit accessibility to the central business district 
would be greater under all the truncated and com
posite plans than under the base plan 

The attainment of the other standard under this 
objective, which calls for adjusting transit acces
sibility to land use plans, was measured by com
paring these contours of central business district 
transit accessibility to the regional land use plan.13 

The Milwaukee central business district is the most 
important trip generator in the Milwaukee area, 
and would, under this alternative future, remain so, 
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13 The regional land use plan recommends a highly 
centralized land use development pattern. Popula
tion and jobs are proposed to be reconcentrated in 
central Milwaukee County, and new urban develop
ment is proposed to occur principally at urban 
densities along and contiguous to the periphery 
of existing urban centers (see 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). 



accounting for over 6 percent of the approximately 
4.4 million trips occurring within the Milwaukee 
area on an average weekday. It would also be the 
most important transit trip generator, accounting 
for about 27 percent of the average weekday 
transit trips under each alternative truncated or 
composite system plan. As shown on Map 76 in 
Chapter III and on Maps 123 through 125, all the 
plans would generally support the adopted regional 
land use plan. 

Objective 2-Cost and Energy: The second objec
tive concerns achievement of a primary transit 
system which is economical and efficient, satisfy
ing all other objectives at the lowest possible 
cost. This objective is supported by key standards 
relating to the minimization of costs and energy 
consumption, and the maximization of cost
effectiveness. As shown in Table 301, of the three 
alternative truncated and composite primary transit 
system plans, the plan with the lowest total cost 
to the design year under this future, including all 
capital and net operating and maintenance costs, is 
the truncatedbus-on-freeway plan, which has an 
estimated total cost of $691 million. The busway 
plan follows with a total cost of about $799 mil
lion, and the most costly plan would be the light 
rail transit plan, with an estimated total cost of 
$863 million. 

The principal reason for the difference in the costs 
between the plans is capital cost-that is, the capital 
investment over the plan design period less the 
value of the remaining life of the facilities and 
vehicles at the end of the 20-year plan design 
period. The capital cost of the light rail transit 
plan is more than twice that of the bus-on-freeway 
plan, and the capital cost of the busway plan is over 
60 percent more than that of the bus-on-freeway 
plan. In terms of the total capital investment which 
would be required over the plan design period, the 
bus-on-freeway alternative requires less than one
half the investment of the light rail transit and 
busway plans. The bus-on-freeway plan would 
require an outlay of about $264 million, while 
the busway plan would require $506 million and 
the light rail transit plan would require about 
$687 million, as shown in Table 302. The light rail 
transit and busway system plans, however, would 
be expected to provide an annual net operating 
and maintenance cost advantage over the bus-on
freeway plan. In the design year, the light rail 
transit plan would require $1.9 million, or 6 per
cent, less subsidy than the bus-on-freeway plan. 
The busway plan would require about $106,000, 
or less than 1 percent, less subsidy than the bus
on-freeway plan. 

In terms of the cost-effectiveness of the alternative 
truncated and composite primary transit plans, the 
total cost per passenger to the design year of the 
busway plan is about 7 percent lower than under 
the light rail transit plan, $0.63 per passenger com
pared with $0.68 per passenger. The total cost per 
passenger of the bus-on-freeway plan, estimated at 
$0.54, is somewhat lower than those of the light 
rail transit and busway plans. The reason for this 
difference in total cost per passenger between the 
truncated plans is again the high capital costs of 
the light rail transit and busway plans. The capital 
cost per passenger of the light rail transit plan is 
more than double that of the bus-on-freeway plan, 
and the capital cost per passenger of the busway 
plan is about 70 percent greater than that of the 
bus-on-freeway plan. There is very little difference 
in the net operating costs per passenger to, or in, 
the design year between the three truncated plans, 
as shown in Tables 301 and 303. The light rail 
transit plan has the lowest net operating cost per 
passenger over the design period, $0.34, and the 
busway plan has the highest, $0.36. 

Estimates of the total amount of energy that 
would be used in the implementation of the 
truncated and composite primary transit plans 
under this alternative future are set forth in Tables 
301 and 304. Over the 20-year design period, the 
bus-on-freeway plan would consume the least 
amount of energy, 19,368 billion British Thermal 
Units (BTU's). The total energy consumption 
under the busway and light rail transit plans would 
be expected to be only slightly greater, 20,788 bil
lion BTU's and 21,435 billion BTU's, respectively. 
The energy consumed per passenger mile traveled 
would also be the lowest under the bus-on-freeway 
plan, estimated at 3,140 BTU's, compared with 
3,440 and 3,530 BTU's under the composite bus
way and light rail transit plans, respectively. 

The energy used for construction under each plan 
would be minimal compared to the energy required 
for operation. Of the three plans, the bus-on
freeway plan would require the least energy for 
construction-8 percent of the total energy con
sumption under the plan. Both the light rail transit 
and busway plans would use 16 percent of the 
total plan energy for construction. The bus-on
freeway plan would require the most energy for 
operation, 18,003 billion BTU's to the design year 
2000, while the busway plan would require the 
least, 17,615 billion BTU's. The light rail transit 
plan would require the least petroleum energy for 
vehicle propulsion, between 7 and 9 percent less 
than the other plans, since most of the transit trips 
made on the primary element of this plan would be 
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Map 123 

TOTAL TRANSIT TRAVEL TIME TO 
THE MILWAUKEE CENTRAL BUSINESS 

DISTRICT UNDER THE TRUNCATED 
BUS-ON-FREEWAY SYSTEM PLAN OF 

THE MODERATE GROWTH SCENARIO-
DECENTRALIZED LAND USE PLAN 
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One of the standards utilized in the i of each of the primary transit system plans calls for the maximization of transit accessibility to 
the Milwaukee central business district. This standard was measured by determining the overall travel time to the Milwaukee central business 
d istrict from all parts of the Milwaukee area. These overall travel times are indicated on the map by travel time contour lines. Under the trun
cated bus-an-freeway plan, the various travel time contours form a disconnected lobate pattern extending outward from downtown Milwaukee 
generally along the alignments of IH 43 to the north and IH 94 to the west and south. Areas up to 2 miles away are within 20 minutes travel 
time, and areas up to 13 miles in a northerly direction, up to 15 miles in a westerly direction, and up to 10 mites in a southerly direction are 
within 40 minutes travel time of downtown Milwaukee. Areas within 60 minutes travel time extend as far as 27 miles to the north, as far as 
22 miles to the west, and as far as 25 miles to the south of downtown Milwaukee. 

Source: SEWRPC. 
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Map 124 

TOTAL TRANSIT TRAVEL TIME TO 
THE MILWAUKEE CENTRAL BUSINESS 

DISTRICT UNDER THE COMPOSITE 
LIGHT RAI L TRANSIT SYSTEM PLAN OF 
THE MODERATE GROWTH SCENARIO

DECENTRALIZED LAND USE PLAN 

LEGEND 
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One 01 the standards utilized in the I:!vQlu,l1ion of t!och of the primary transit system plans calls for the ma)Cimization 01 transit accessibility TO the Milwaukee cen

tral business district. This standard was measured by determining the overall travel time to the Milwaukee central business district from all parts of the Milwaukee 
area. These overall travel times are mdlcated on the map by travel lime contour lines. Under the composite lighl rail transit plan, the variOU S travel time contours 
form 8 disconnected lobate pattern extending outward from dowlltown Milwaukee generally along the alignments of IH 43 to the north and IH 94 to the wen and 

south, with areas that ore up to 2 miles from downtown being w ithin 20 m inutes travel time. Areas within 40 minutes travel time extend only 7 miles to the south, 
but extend up to 13 miles to the north and 15 miles to the west. Areas up to 26 miles in a northerly direction , 22 miles in a westerly direction, and 25 m iles in 
a southerly direction are within 60 minutes travel time 01 downtown Milwaukee. 

Source: SEWRPC. 
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One of the standards utilized in the evaluation of each of the primar.,. transit system pla ns calls for the maximIZat ion of transit accessibllitv TO the Milwaukee cen
tral business district. This standard was measured by determining the over811 t ravel l ime to the Milwaukee central business d istrict from all para 01 the Milwaukee 
area, These overall travel times are mdicated on the map by travel t ime contour Imes. Under the composite busway system plan, the various travel lime contours 
form a d isconnected lobate pattern extending outward from downtown Milwaukee generally along the alignments of IH 43 to the north and IH 94 to the west and 
south, w ith areas that are up to 2 miles from downtown being wi~hin 20 minutes travel t ime. Areas within 40 minutes travel time extend only 7 miles to Ihe south. 
but 12 miles to the north and 15 miles to the west. Areas up to 2 1 miles in a northerly direction, 22 miles in a westerly direction, and 24 mllos in a southerly direc
tion ars within 60 minutes travel time of downtown Milwaukee. 

Source: SEWRPC. 
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Table 302 

TOTAL CAPITAL INVESTMENT TO DESIGN YEAR REQUIRED UNDER THE BASE 
SYSTEM PLAN AND TRUNCATED AND COMPOSITE PRIMARY TRANSIT SYSTEM PLANS 

OF THE MODERATE GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Alternative 

Truncated Composite Composite 

Capital Cost Base Bus-on- Light Rail Busway 

Elementa Plan Freeway Plan Transit Plan Plan 

Guideway Developmentb ... $ -- $ 14,326,000 $380,284,200 $242,984,200 
Station DevelopmentC 

••••••• 2,468,500 11,406,500 33,398,900 31,237,900 
Vehicle Storage and Maintenance 

Facility Development .......... 18,950,000 22,125,000 34,905,200 21,316,000 
Vehicle Acquisition and Replacementd .. 164,780,000 216,020,000 238,380,000 210,940,000 

Total $186,198,500 $263,877,500 $686,968,300 $506,478,100 

a It IS assumed under this capital cost analysis that the base plan and the alternative truncated and composite primary transit plans would be 
inc,ementally implemented from 1985 to 2000. The capital costs shown in this table are those required to develop and maintain the system 
over the 20-year plan design period from 1980 through 2000. Portions of nearly all the elements of the plan have useful lives extending 
beyond the design period and are therefore capable of use beyond the design period. 

b Includes the cost of acquiring about 10 acres of right-of-way for guideway construction for the light rail transit and busway system plans. The 
land is assumed to have a useful life of 100 years. The useful life of the guideway is estimated at 30 years. Also includes the implementation 
cost of the proposed freeway operational control system in the Milwaukee area, which has a useful life of 30 years. 

c Includes the cost of acquiring land for stations and storage and maintenance facilities as necessary-9 acres under the base plan, 75 acres under 
the light rail transit plan, 12 acres under the bus way system plan, and 40 acres under the bus-on-freeway plan. This land is assumed to have 

a useful life of 100 years. The useful life of station facilities is estimated at 30 years. 

d This capital cost category includes the cost of acquisition and replacement, as necessary, over the 20-year design period of all buses and 
light rail vehicles used in all elements of the system. All alternative plans under this future are assumed to utilize the entire existing fleet of 
640 motor buses, which-in 1980-are assumed to have an average age of 10 years each. Buses are assumed to have an average useful life of 

12 years. Light lail vehicles have an estimated useful life of 30 years. 

Source: SEWRPC. 

made on electrically propelled vehicles, as opposed 
to diesel motor buses. Under the the light rail 
transit plan, more than 22 percent of the transit 
trips occur on the primary element.14 

The energy which may be expected to be used in 
highway travel by automobiles in the plan design 
year is also expected to be about the same under 
all three truncated or composite plans, as shown 
in Table 305. More than 30 times more energy 
would be used in the plan design year for auto
mobile travel than for transit under this future. 
Consequently, any petroleum savings of a light rail 
transit system would represent less than 1 percent 
of the energy required by the total transportation 
system, including travel by automobiles. 

14 Implementation of a light rail transit system 
in the Milwaukee area can be expected to have 
an insignificant impact upon existing and future 
electric power generating requirements within 
southeastern Wisconsin. Light rail transit system 
operation can be expected to result in a very small 
increase in peak demand as well as a negligible 
increase in total annual power consumption based 
upon the capacity of the 1980 electric power gen
erating system, and the expanded electric power 
generating system necessary for other reasons by 
the plan design year. 

(footnote continued on next page) 
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Objectives 3 and 5-Provision of Adequate Level of 
Service and Provision for Quick and Convenient 
Travel: Two of the primary transit system develop
ment objectives can be considered together for this 
evaluation: Objective No.3, which calls for a transit 
system which provides an adequate level of service, 
and Objective No.5, which calls for a primary 
transit system which provides for quick and con
venient travel. These two objectives are supported 

(footnote 14 continued) 

Electric power for the Milwaukee area is sup
plied by the Wisconsin Electric Power Company 
(W EPCo), wh ich currently relies on coal-fired 
power plants for generating more than 95 percent 
of its electriCity. Nuclear power plants provide the 
remaining electricity generated by WEPCo. Accord
ing to data acquired by WEPCo in order to plan for 
future power generation capacity in southeastern 
Wisconsin, the instantaneous peak demand within 
the WEPCo service area was 3.3 million kilowatts 
during the summer season of 1980 and 3.0 million 
kilowatts during the winter season of 1980. By the 
year 2000, these peak demands are expected by 
WEPCo to increase by 40 to 70 percent. The instan
taneous peak may be expected to occur between 
12:00 p.m. and 4:00 p.m. in the summer and 
between 5:00 p.m. and 7:00 p.m. in the winter. 

The peak power demand for vehicle propulsion for 
this composite light rail transit system would be 
approximately 37.0 megawatts during the plan 
design year 2000. This represents about 1.2 per
cent of the WEPCo 1980 actual summer and 
winter peak demands, and less than 1.2 percent 
of the WEPCo forecast year 2000 peak demands. 

The WEPCo also estimates that annual electrical 
energy use during 1980 totaled 18,701 gigawatt
hours within the WEPCo service area. The total 
power consumption for vehicle propulsion on the 
light rail transit system would be approximately 
54 million kilowatt-hours during the design year, 
or substantially less than 1 percent of the esti
mated total energy consumption for the WEPCo 
service area in 1980. Electricity necessary for 
the operation of a light rail transit system is likely 
to represent an even smaller percentage during 
the plan design year, since the total amount of 
power consumption in southeastern Wisconsin 
is expected by WEPCo to increase by 70 percent 
by the year 2000. 
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by three key standards: level of transit ridership, 
number of residents and jobs served, and transit 
trip speed. The remaining standards under these 
two objectives either have all been met in the 
design of the alternative plans or could be met by 
all the plans if properly implemented. 

Of all the standards under these two objectives, 
the level of transit ridership best represents the 
level of transit service provided by alternative 
transit plans. Total transit system ridership under 
the alternative plans is expected to differ by only 
2 percent, ranging from a low of 238,300 trips on 
an average weekday under the busway plan, to 
239,600 trips per average weekday under the light 
rail transit plan, to a high of 242,100 trips per 
average weekday under the bus-on-freeway plan. 
However, significant differences are expected in 
the number and proportion of trips made on the 
primary element of the alternative transit system 
plans. As shown in Tables 306 and 307, the pro
portion of transit trips made on the primary ele
ment is expected to be the highest under the 
composite light rail transit plan, over 35 percent 
of the total 239,600 transit trips made on an 
average weekday under this plan, or 83,200 trips. 
The second highest primary transit ridership under 
this future would be on the composite busway 
plan-about 75,500 trips, or 32 percent of the 
total transit ridership. The primary element of 
the bus-on-freeway plan would carry 37,300 trips, 
or 15 percent of total transit system ridership. 
Because the total transit system ridership does not 
vary significantly among the three truncated and 
composite plans, it can be concluded that the sub
stantial additional ridership on the primary ele
ment of the light rail transit and busway plans is 
comprised of trips which would be expected to use 
local or express transit services under the bus-on
freeway plan. This assumption is reasonable given 
the small travel time advantages expected under 
the light rail transit and busway plans. Express and 
local services under all the plans are expected to 
average 17 and 15 mph, respectively, compared 
with 20 mph under the light rail transit primary 
element and 18 mph under the busway primary 
element. These express and local service speeds are 
about the same as those achieved on the existing 
transit system, which is to be expected since little 
additional street and highway traffic congestion is 
anticipated in the Milwaukee area under this alter
native future. 

With respect to the standard calling for maximiz
ing the number of jobs and resident population 
served, the primary elements of the composite 



Table 303 

PRIMARY AND TOTAL TRANSIT SYSTEM OPERATING AND MAINTENANCE COSTS IN THE 
DESIGN YEAR FOR THE BASE SYSTEM PLAN AND TRUNCATED AND COMPOSITE PRIMARY TRANSIT 

SYSTEM PLANS UNDER THE MODERATE GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Alternative 

Truncated Composite Composite 

Base Bus-on- Light Rail Busway 
Cost Element Plan Freeway Plan Transit Plan Plan 

Ridership 
Primary Element. 2,626,500 9,511,500 21,216,000 19,252,500 
Total System ... 62,685,500 68,903,500 66,572,000 66,464,500 

Operating and Maintenance Cost 
Primary Element. $ 3,464,400 $13,527,500 $17,712,300 $17,625,000 
Total System ........ .. 46,323,500 65,577,300 63,394,600 65,026,400 

Operating and Maintenance 
Cost per Passenger 

Primary Element. $1.32 $1.42 $0.83 $0.92 
Total System ... 0.74 0.96 0.95 0.98 

Operating and Maintenance 
Cost per Passenger Mile 

Primary Element. $0.16 $0.09 $0.08 $0.09 
Total System .. · .. 0.17 0.15 0.15 0.16 

Farebox Revenue 
Primary Element. $ 1,575,900 $ 7,372,100 $12,859,700 $11,996,500 
Total System .. 24,697,600 31,383,200 31,048,500 30,938,100 

Operating Deficit 
Primary Element. $ 1,888,500 $ 6,155,400 $ 4,852,600 $ 5,628,500 
Total System ... 21,625,900 34,194,100 32,346,100 34,088,300 

Operating Deficit per Passenger 
Primary Element. $0.72 $0.65 $0.23 $0.29 
Total System .......... 0.34 0.50 0.48 0.51 

Farebox Revenue as a Percent of 
Operating and Maintenance Costs 

Primary .... 45 54 73 68 
Total System .... . . . . . . . 53 48 49 48 

Public Funding Under 
Current Program a 

Federal (50 percent of 
operating deficit) 

Primary Element . . . . . . . $ 944,250 $ 3,077,700 $ 2,426,300 $ 2,814,250 

Total System · ... . . . . . 10,812,950 17,097,050 16,173,050 17,044,150 

State (72 percent of nonfederal 
share of operating deficit) 

Primary Element 679,860 2,215,940 1,746,940 2,026,260 

Total System · . 7,785,320 12,309,880 11,644,600 12,271,788 

Local 
Primary Element 264,390 861,760 679,360 787,990 

Total System · . 3,027,630 4,787,170 4,528,450 4,772,362 

Local Operating Deficit per Ride 
Primary Element. $0.10 $0.09 $0.03 $0.04 

Total System ........... 0.05 0.07 0.07 0.07 

a The maximum federal operating assistance funding allotment for the Milwaukee area for the year 1979 was $11.6 million in 1979 doiiars, 
more than the $10.8 million required under the base plan, but substantially less than the $17.1 million required under the maximum extent 
bus-an-freeway plan, the $16.2 million required under the maximum extent light rail transit plan, and the $17.0 million required under the 
maximum extent busway plan. These amounts of public funding for the respective primary transit system plans would provide 50 percent of 
federal funding of the operating deficits. Great uncertainty is involved in any estimation of the possible federal and state shares of operating 
deficits, as these shares are subject to changing legislative action over the plan design period. Even at this time, the Governor has proposed 
changing the state share of the operating deficit funding to 25 percent of the total operating cost of urban transit systems. 

Source: SEWRPC. 
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Table 304 

COMPARISON OF TOTAL TRANSIT ENERGY REQUIREMENTS UNDER THE BASE 
SYSTEM PLAN AND TRUNCATED AND COMPOSITE PRIMARY TRANSIT SYSTEM 

PLANS OF THE MODERATE GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Alternative 

Truncated Composite Composite 

Base Bus-on- Light Rail Busway 

Energy Element Plan Freeway Plan Transit Plan Plan 

Primary Transit Element 
Operating and Maintenance Energy 
to Design Year (million BTU's) 

Vehicle Propulsion Energy ...... · .. · ... 838,970 2,068,740 3,111,420 2,474,340 
Petroleum Fuel Consumed ....... · ... 838,970 2,068,740 1,431,220 2,474,340 
Nonpetroleum Fuel Consumed ..... · ... -- -- 1,680,200 --

Station Operation and Maintenance Energy ... 51,630 109,450 126,700 130,920 
Vehicle Maintenance Energy ............ 23,230 71,150 89,110 85,100 

Total Operating and Maintenance Energy 913,830 2,249,340 3,327,230 2,690,360 

Total System Construction Energy 
to Design Year (million BTU's) 

Guideway Construction ............. -- -- 1,753,560 1,695,000 
Vehicle Manufacture ........ . . . . . . . 109,140 321,300 628,890 408,510 

Total Construction Energy 109,140 321,300 2,382,450 2,103,510 

Total System 
Operating and Maintenance Energy 
to Design Year (million BTU's) 

Vehicle Propulsion Energy .... . . · ...... 14,781,530 17,240,630 17,368,480 16,968,340 
Petroleum Fuel Consumed .... · ...... 14,781,530 17,240,630 15,688,280 16,968,340 
Nonpetroleum Fuel Consumed .. · . . . . -- -- 1,680,200 --

Station Operation and Maintenance Energy .. 51,630 109,450 126,700 130,920 
Veh icle Maintenance Energy ........... 353,470 490,020 508,020 515,840 

Total Operating and Maintenance Energy 15,186,630 17,840,100 18,003,200 17,615,100 

Total System Construction Energy 
to Design Year (million BTU's) 

Guideway Construction ...... ........ -- -- 1,753,560 1,695,000 
Vehicle Manufacture ........ ........ 1,220,540 1,527,960 1,678,470 1,478,490 

Total Construction Energy 1,220,540 1,527,960 3,432,030 3,173,490 

Source: SEWRPC. 

light rail transit and busway plans would serve the 
greatest number of residents, about 1.4 million, 
within a three-mile driving distance of primary 
transit service, while the primary element of the 
bus-on-freeway plan would be accessible by driving 
to about 1.3 million residents. The light rail transit 
and busway plans would also provide the greatest 
accessibility to residents within walking distance of 
primary transit stations and stops-about 394,700 
residents, compared with 228,400 residents under 
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the bus-on-freeway plan. Employment served within 
walking distance would also be greatest under the 
light rail transit and busway plans, 329,000 jobs 
compared with 206,400 jobs for the bus-on
freeway plan. All the additional residents and jobs 
within walking distance of primary transit under 
the light rail transit and busway plans would be 
located within the portions of Milwaukee County 
planned for urban development under the regional 
land use plan. 



Table 305 

COMPARISON OF DESIGN YEAR AUTOMOBILE 
TRAVEL AND ENERGY CONSUMPTION UNDER 

THE BASE SYSTEM PLAN AND TRUNCATED AND 
COMPOSITE PRIMARY TRANSIT SYSTEM PLANS 

OF THE MODERATE GROWTH SCENARIO-
DECENTRALIZED LAND USE PLAN 

Automobile Automobile 
Vehicle Miles Energy 

Traveled in the Consumption in 
Design Year the Design Year 

Alternative (billions) (million BTU's) 

Base Plan .......... 10.04 56,200,000 
Truncated Bus-on-

Freeway Plan ....... 9.71 55,100,000 
Composite Light Rail 

Transit Plan ....... 9.72 55,100,000 
Composite 

Busway Plan . . . . . . . 9.74 55,200,000 

Source.- SEWRPC. 

The truncated and composite plans are only slightly 
different with respect to the standard relating to 
the average speed provided by primary transit. The 
average vehicle speeds on the primary transit ele
ments of the plans are expected to range from 
a low of 24 mph under the composite busway 
plan to 25 mph under the composite light rail 
transit plan, and to a high of 29 mph under the 
truncated bus-on-freeway plan. The average vehicle 
speed on all elements-primary, express, and local
of all of the plans would be expected to be about 
17 mph. The average speeds of passenger travel 
on the primary transit vehicles would range from 
a high of 35 mph under the bus-on-freeway plan, 
to 26 mph under the light rail transit and busway 
plans. Average speeds of passenger travel on 
vehicles of all service elements of the truncated 
and composite plans would range from a high of 
20 mph under the bus-on-freeway plan to 19 mph 
under the light rail transit and busway plans. Aver
age speeds of passenger travel are generally higher 
than vehicle speeds because passengers are typically 
concentrated on the transit facilities and services of 
highest speed. 

Table 306 

TRANSIT TRIPMAKING BY PURPOSE IN THE MILWAUKEE AREA UNDER THE 
BASE SYSTEM PLAN AND TRUNCATED AND COMPOSITE PRIMARY TRANSIT SYSTEM 
PLANS OF THE MODERATE GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Alternative 

Base Plan Truncated Bus-on-Freeway Plan 

Transit Trips Transit Trips 

Total Percent of Total Percent of 
Trip Purpose Person Trips Number Total Trips Person Trips Number Total Trips 

Home-Based Work .... 1,061,500 57,500 5.4 1,059,600 64,000 6.0 
Home-Based Shopping .. 627,900 33,100 5.3 627,500 36,800 5.9 
Home-Based Other . . . . 1,464,800 67,300 4.6 1,462,600 81,300 5.6 
Nonhome Based ...... 778,800 13,700 1.8 776,600 14,200 1.8 
School ........... 454,200 45,800 10.0 454,200 45,800 10.1 

Total 4,387,200 217,400 5.0 4,380,500 242,100 5.5 

Alternative 

Composite Light Rail Transit Plan Composite Busway Plan 

Transit Trips Transit Trips 

Total Percent of Total Percent of 

Trip Purpose Person Trips Number Total Trips Person Trips Number Total Trips 

Home-Based Work .... 1,059,000 65,300 6.2 1,059,600 64,600 6.1 
Home-Based Shopping .. 626,800 36,100 5.8 627,100 35,900 5.7 
Home-Based Other . . . . 1,460,100 78,500 5.4 1,461,100 78,100 5.3 
Nonhome Based. . . . . . 775,500 13,900 1.8 775,900 13,900 1.8 
School ........... 454,200 45,800 10.1 454,200 45,800 10.1 

Total 4,375,600 239,600 5.5 4,377,900 238,300 5.4 

Source: SEWRPC. 
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Objective 4-Environmental and Resource Disrup
tion: The fourth objective is to minimize the dis
ruption of existing neighborhood and community 
development and to minimize deterioration of the 
natural resource base. This objective is supported 
by key standards relating to community disruption 
and air quality. 

In terms of community disruption, none of the 
three alternative truncated or composite primary 
transit system plans would require the taking of 
any homes, businesses, or industries. They would, 
however, require the acquisition of right-of-way for 
guideway, stations, and maintenance and storage 
facilities. Of the three truncated and composite 
primary transit alternatives, both the light rail 
transit and busway system plans would require 
the acquisition of more than 140 acres of land, 
compared with 40 acres under the truncated bus
on-freeway plan. 

Tables 301 and 308 set forth the levels of high
way and transit air pollutant emissions antici
pated under each of the alternative truncated 
and composite primary transit system plans under 
this alternative future. All three alternative plans 
are expected to have similar levels of total trans
portation system carbon monoxide, hydrocarbon, 
particulate matter, and nitrogen oxide air pollutant 
emissions. Transportation-related sulfur oxide emis
sions are expected to be about 6 percent higher 
under the light rail transit plan. However, this dif
ference in sulfur oxide emissions represents a dif
ference of less than one-tenth of 1 percent when 
considered in the context of the total air pollutant 
emissions forecast from all air pollutant sources in 
the Region. 

Objective 6-Safety: The sixth transportation objec
tive relates to the reduction of accident exposure 
and the provision of increased travel safety. This 

Table 307 

PRIMARY AND TOTAL TRANSIT TRIPMAKING BY TIME OF DAY UNDER THE 
BASE SYSTEM PLAN AND TRUNCATED AND COMPOSITE PRIMARY TRANSIT SYSTEM 
PLANS OF THE MODERATE GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Alternative 

Base Plan Truncated Bus-on-Freeway Plan 

Primary Element Total System Primary Element Total System 

Time Transit Percent Transit Percent Transit Percent Transit Percent 

of Day Trips of Total Trips of Total Trips of Total Trips of Total 

Morning ... 4,300 41.7 46,900 21.6 8,000 21.4 50,900 21.0 
Midday .... 400 3.9 75,900 34.9 11,200 30.0 85,500 35.3 
Afternoon .. 5,600 54.4 74,900 34.4 14,400 38.6 82,700 34.2 
Evening .... -- -- 19,700 9.1 3,700 10.0 23,000 9.5 

Total 10,300 100.0 217,400 100.0 37,300 100.0 242,100 100.0 

Alternative 

Composite Light Rail Transit Plan Composite Busway Plan 

Primary Element Total System Primary Element Total System 

Time Transit Percent Transit Percent Transit Percent Transit Percent 
of Day Trips of Total Trips of Total Trips of Total Trips of Total 

Morning ... 20,000 24.0 51,100 21.3 18,300 24.2 50,800 21.3 
Midday .... 23,300 28.0 83,900 35.0 20,800 27.5 83,400 35.1 
Afternoon .. 33,200 40.0 82,100 34.3 30,200 40.0 81,600 34.2 
Evening .... 6,700 8.0 22,500 9.4 6,200 8.3 22,400 9.4 

Total 83,200 100.0 239,600 100.0 75,500 100.0 238,300 100.0 

Source: SEWRPC. 
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Table 308 

COMPARISON OF DESIGN YEAR AIR POLLUTANT EMISSIONS OF THE TRANSIT AND HIGHWAY 
SYSTEM UNDER THE BASE SYSTEM PLAN AND TRUNCATED AND COMPOSITE PRIMARY TRANSIT 

SYSTEM PLANS OF THE MODERATE GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Base Plan 
Air Pollutant (tons per year) 

Primary Element 
Carbon Monoxide ........ 48 
Hydrocarbons · . . . . . . . . . 5 
Nitrogen Oxides ......... 11 
Sulfur Oxides ........... 6 
Particulate Matter ........ 4 

Total Transit System 
Carbon Monoxide ........ 803 
Hydrocarbons · ......... 80 
Nitrogen Oxides ......... 139 
Sulfur Oxides ........... 64 
Particu late Matter . . . . . . . . 37 

Total Transportation System 

Carbon Monoxide ........ 189,027 
Hydrocarbons · ......... 19,654 
Nitrogen Oxides ......... 34,294 
Sulfur Oxides ........... 2,656 
Particulate Matter ........ 4,480 

Source: SEWRPC. 

objective is supported by two key standards, one 
measuring the degree to which travel by transit is 
maximized and the other measuring the degree 
to which travel on exclusive guideway transit is 
maximized. Travel by transit is safer than travel 
by automobile, and travel on exclusive guideway 
transit is the safest travel by transit because of the 
lack of conflicts with pedestrian or vehicle traffic. 

As indicated in Table 301, the three truncated 
plans would differ only slightly with respect to 
travel safety. The proportion of total person trips 
using transit is about the same under the three 
truncated and composite plans, and none of the 
alternatives utilizes fully exclusive guideways with 
grade separation of all crossing vehicle and pedes
trian traffic. 

Summary 
The comparative evaluation of the alternative trun
cated or composite primary transit system plans
bus-on-freeway, busway, and light rail transit
indicated that, under the moderate growth scenario-

Alternative 

Truncated Composite Composite 
Bus-on- Light Rail Busway 

Freeway Plan Transit Plan Plan 
(tons per year) (tons per year) (tons per year) 

128 89 182 
14 10 20 
33 69 42 
20 183 24 
11 26 14 

1,044 893 1,016 
105 90 103 
189 206 184 

90 245 88 
51 62 51 

185,602 185,523 185,732 
19,163 19,156 19,180 
33,615 33,646 33,641 

2,688 2,844 2,688 
4,412 4,425 4,416 

decentralized land use plan alternative future, all 
the systems may be expected to provide a reason
ably comparable high level of primary transit ser
vice in the Milwaukee area in the plan design year. 
As indicated in Table 309, the alternative systems 
were found to be quite similar with respect to total 
ridership, public subsidy required, and operating 
cost-effectiveness. Each system may be expected to 
attract about the same level of total transit rider
ship in the area, varying by no more than 3,800 
trips, or by about 2 percent, on an average week
day in the plan design year. Also, each system may 
be expected to entail a similar annual operating 
and maintenance cost deficit, varying by no more 
than $2.3 million, or 7 percent, in the plan design 
year. And, each plan may be expected to recover 
a similar proportion of the operating and mainte
nance costs from fare box revenues, between 47 and 
49 percent. 

Several significant differences between the plans, 
however, were also revealed by the comparative 
evaluation. The largest difference was in the capi-

531 



Table 309 

KEY DIFFERENCES BETWEEN THE BASE SYSTEM PLAN AND TRUNCATED AND COMPOSITE PRIMARY 
TRANSIT SYSTEM PLANS UNDER THE MODERATE GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Evaluative 
Measure 

Objective No.2-Minimize Cost and Energy Use 
Cost 

Total Public Cost to Design Year 
(capital cost and operating and maintenance deficit) . 

Average Annual Total Public Cost 
Capital Costa and Investment 

Capital Cost to Design Year. 
Average Annual Capital Cost 
Capital Investment to Design Year. 
Average Annual Capital Investment. . .. 

Operating and Maintenance Cost Deficit (net cost) 
Deficit in Design Year 
Deficit to Design Year . 
Average Annual Deficit. 

Cost-Effectiveness 
Total Cost to Design Year per Passenger 

Capital Cost to Design Year per Passenger. 
Operating Deficit to Design Year per Passenger. 

Percent of Operating and Maintenance Cost 
Met by Farebox Revenue in the Design Year 

Total Transit System 
Primary Element 

Energy 
Dependence on Petroleum-Based Fuel. 

Petroleum-Based Fuel Use by Public Transit 
to Design Year (gallons of diesel fuel). ... 

Objective Nos. 3 and 5-Provide Appropriate 
Service and Quick Travel 

Average Weekday Transit Trips 
Total Transit System. 
Primary Element 

Service Coverage 

Population Served Within a One-Half-Mile 
Walking Distance of Primary Transit Service. 

Population Served Within a Three-Mile 
Driving Distance of Primary Transit Service 

Jobs Served Within a One-Half-Mile Walking 
Distance of Primary Transit Service. 

Average Speed of Transit Vehicle (mph) 
Primary Element 
Total System ............. . 

Average Speed of Passenger Travel on Vehicle (mph) 
Primary Element 
Total System ..................... . 

Objective No.4-Minimize Environmental Impacts 
Community Disruption 

Land Required (acres) ............. . 

Base 
Plan 

$542,926,370 
25,853,600 

124,606,570 

5,933,620 
186,198,500 

8,866,600 

21,625,900 
418,319,800 

19,919,950 

0.44 

0.10 
0.30 

53 
45 

All trips 
dependent 

108,687,720 

217,400 
10,300 

234,200 

930,400 

190,500 

23 
15 

25 
15 

9 

Alternative 

Truncated 
Bus-on

Freeway Plan 

$691,313,400 
32,919,700 

172,448,000 
8,211,800 

263,877,500 
12,565,600 

34,194,100 
518,865,400 

24,707,900 

0.54 
0.13 
0.35 

48 
54 

All trips 
dependent 

126,769,340 

242,100 
37,300 

228,400 

1,343,400 

206,400 

29 
17 

35 
20 

40 

Composite 
Light Rail 

Transit Plan 

$862,822,200 
41,086,800 

358,740,800 
17,082,900 

686,968,300 
32,712,800 

32,346,100 
504,081,400 

24,003,900 

0.68 

0.28 
0.34 

49 
73 

22 percent of 
transit trips 
not dependent 

115,355,000 

239,600 
83,200 

394,700 

1,424,700 

329,000 

25 
17 

26 
20 

145 

Composite 
Busway 

Plan 

$798,761,400 
38,036,200 

280,747,400 
13,368,900 

506,4 78, 100 
24,118,000 

34,088,300 
518,014,000 

24,667,300 

0.63 
0.22 
0.36 

47 

66 

All trips 
dependent 

124,767,210 

238,300 
75,500 

394,700 

1,424,700 

329,000 

24 
17 

26 
19 

142 

a The capital cost of a composite plan is equal to the plan's required capital investment, or total capital outlays necessary over the plan design period, less the value 
of that investment beyond the plan design period. 

Source: SEWRPC. 
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tal cost attendant to the plans, which ranged from 
a low of about $172 million for the bus-on-freeway 
plan to a high of $358 million for the composite 
light rail transit. plan. Other differences noted 
included the degree of accessibility to jobs and 
resident population, the amount of ridership on 
the primary element, and the degree of use of, 
and dependence on, petroleum-based fuel (see 
Table 309). 

Because this evaluative information does not 
clearly identify the best of the alternative com
posite plans under this alternative future, the key 
advantages and disadvantages of the alternative 
plans were comparatively analyzed. This analysis 
was done by arranging the alternative plans in 
order of increasing total cost over the plan design 
period, and performing successive comparisons of 
pairs of the plans beginning with a comparison of 
the plan of lowest total cost-the truncated bus
on-freeway plan-and the next least costly plan
the composite busway plan. The plan of this pair 
which was determined to be better on a system
wide basis was then compared to the most costly 
plan-the composite light rail transit plan-and the 
best system plan so identified. This successive com
parison of alternative plans is not unlike incre
mental economic plan evaluation techniques, which 
have long been used to establish whether the mar
ginal benefits of alternative plans exceed their 
additional costs over the cost of other alterna
tive plans. 

Comparison of Composite Busway and Truncated 
Bus-on-Freeway Plans: The composite busway plan 
would entail $107.5 million, or 16 percent, more 
total cost over the plan design period than the 
truncated bus-on-freeway plan. However, it would 
have a number of advantages over the bus-on
freeway plan. The most significant of these advan
tages, as listed in Table 310, would be the greater 
accessibility provided to jobs and residents in the 
Milwaukee area and the greater number of transit 
trips made on the primary element of the transit 
system. About 73 percent, or 166,300, more 
people, and 59 percent, or 122,600, more jobs, 
all within Milwaukee County, may be expected 
to be within walking distance of primary transit 
facilities under the composite busway plan. Nearly 
38,200, or 100 percent, more transit trips may 
be expected to be made on the primary element 
of the busway plan. All these additional trips 
made on the primary element of the composite 
busway plan may be expected to be made under 
the bus-on-freeway plan as well, but on the local 
and express elements of that plan. These transit 

trips would, therefore, receive a lower level of 
service, averaging about three mph slower over 
the vehicle portion of the trips and requiring an 
average of three more minutes per transit trip. 
However, because the bus-on-freeway plan would 
provide a much faster primary element than the 
busway plan, overall transit travel would be about 
one mph faster on the vehicle portion of the trip 
under the bus-on-freeway plan, saving about one 
minute per transit trip. 

One other advantage of the composite busway plan 
is that, at the end of the plan design period, it 
would be more efficient than the truncated bus
on-freeway plan with respect to the proportion 
of operating and maintenance costs recovered 
from fare box revenues on the primary element of 
the system. The primary element of the busway 
plan may be expected to recover nearly 12 percent 
more of its operating costs from fare box revenues 
in the plan design year. 

These operating and maintenance cost efficien
cies, however, are offset by the principal disadvan
tage of the busway plan, its additional capital 
costs. The busway plan would entail $108.3 mil
lion, or 63 percent, more capital costs over the 
plan design period than the bus-on-freeway plan, 
and would require $243 million, or 92 percent, 
more capital investment over the plan design 
period. Thus, the total cost of the busway plan 
would be more than $107 million, or 16 percent, 
more than that of the bus-on-freeway plan. Also, 
the total cost per passenger of the busway plan 
over the plan design period would be $0.09, or 
17 percent, more than that of the bus-on-freeway 
plan. In addition, the bus-on-freeway plan may be 
expected to attract 3,800, or 2 percent, more 
transit trips from auto mobiles than the busway 
plan on an average weekday in the plan design 
period. Nearly all this additional transit tripmaking 
would consist of trips to and from the Milwaukee 
central business district. Increased use of transit to 
the central business district may be expected under 
the bus-on-freeway plan because its service to the 
central business district would be faster, operating 
directly from outlying areas with no or few inter
mediate stops. 

The disadvantages of the busway plan outweigh its 
advantages over the bus-on-freeway plan. Although 
the primary element of the busway plan would 
require less operating subsidy than the primary ele
ment of the bus-on-freeway plan, its capital cost 
would offset this advantage. Moreover, the bus-on
freeway plan may be expected to divert slightly 
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Table 310 

KEY ADVANTAGES AND DISADVANTAGES OF THE COMPOSITE BUSWAY SYSTEM 
PLAN IN COMPARISON TO THE TRUNCATED BUS-ON-FREEWAY SYSTEM PLAN 

UNDER THE MODERATE GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Factor Advantage Disadvantage 

Cost Primary element revenues recover 12 percent $107.5 million, or 16 percent, more total 

more operating costs in design year cost over plan design period 
$108.3 million, or 63 percent, more capital 

cost-that is, the capital investment less 
the value of the remaining life of the 
facil ities at the end of the 20·year plan 
design period 

$242.6 million, or 92 percent, more capital 
investment required over design period 

$0.09, or 17 percent, more total cost per 
passenger over design period 

Accessibility 166,300, or 73 percent, more resident .. 

population within walking distance 
122,600, or 59 percent, more jobs within 

walking distance 

Transit 38,200, or 100 percent, more primary 3,800, or 2 percent, fewer total transit trips 
Ridership transit trips on an average weekday in on an average weekday in design year 

design year 

Disruption .. 

Source: SEWRPC. 

more automobile travel to the use of public transit. 
Accordingly, it was concluded that the truncated 
bus-on-freeway plan was, as a system, a superior 
alternative to the composite busway plan. There
fore, the last of the composite plans, the composite 
light rail transit plan, was compared to the bus-on
freeway plan. 

Comparison of the Composite Light Rail Transit 
and Truncated Bus-on-Freeway Plans: The total 
cost of the composite light rail transit plan would 
be $172 million, or 25 percent, more than the 
total cost of the bus-on-freeway plan. The light rail 
transit plan would, however, have a number of 
important advantages over the bus-on-freeway plan, 
as indicated in Table 311. The primary transit facili
ties under the light rail transit plan would be acces
sible within walking distance to nearly 73 percent 
more of the resident population and 59 percent 
more of the jobs in the Milwaukee area. Partially 
for this reason, nearly 45,900 more transit trips 
may be expected to be made on the primary ele-
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102 acres, or nearly four times, more land 
requ ired for system development 

ment of the light rail transit plan on an average 
weekday in the design year than on the primary 
element of the bus-on-freeway plan. However, 
under the bus-on-freeway plan, these additional 
trips would not be diverted to the private auto
mobile, but rather would be made on the local or 
express elements of the plan. These trips would 
average about four mph slower over the on-vehicle 
portion of the trip, and would require an average 
of five additional minutes per trip. However, 
because the bus-on-freeway plan would provide 
a much faster primary element than the light rail 
transit plan, on-vehicle transit travel would be 
about one mph faster under this plan, saving about 
one minute per transit trip. 

The composite light rail transit plan would have 
some important advantages with respect to energy 
use as it would be based on an electrically pro
pelled primary transit system. It would, therefore, 
use 9 percent less petroleum-based fuels for transit 
system propulsion over the plan design period than 



Table 311 

KEY ADVANTAGES AND DISADVANTAGES OF THE COMPOSITE LIGHT RAIL TRANSIT 
SYSTEM PLAN IN COMPARISON TO THE TRUNCATED BUS-ON-FREEWAY SYSTEM PLAN 

UNDER THE MODERATE GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Factor Advantage Disadvantage 

Cost $1.9 million, or 6 percent,less operating $171.5 million, or 25 percent, more total 
subsidy required in design year cost over design period 

Total transit system revenues recover $186.3 million, or 108 percent, more capital 
1 percent more operating costs, and cost over design period 
primary element revenues recover $423 million, or 160 percent, more capital 
19 percent more operating costs, in investment over design period 
design year $0.14, or 26 percent, more total cost per 

passenger over design period 

Accessibil ity 166,300, or 73 percent, more resident --
population within walking distance 
122,600, or 59 percent, more jobs 
within walking distance 

Transit 45,900, or 123 percent, more primary 2,500, or 1 percent, fewer total transit trips 
Ridership transit trips on an average weekday on an average weekday in plan design year 

in design year 

Energy 9 percent savings in petroleum-based --
fuel used for transit system propulsion 
over plan design period (less than 
1 percent savings in area automobile 
petroleum-based fuel use over plan 
design period) 

52,700, or 22 percent, of transit trips 
made partially or totally on transit 
vehicles not dependent on petroleum-
based fuels 

Disruption --

Source: SEWRPC_ 

the bus-an-freeway plan. Such savings, however, 
would represent less than 1 percent of the total 
petroleum-based fuel which may be expected to be 
used in the Milwaukee area over the plan design 
period by automobile travel. Perhaps more impor
tantly, the use of electricity for propUlsion of 
the light rail transit system would enable nearly 
52,700 transit trips on an average weekday, or 
22 percent of all transit trip making, to be made 
on a transit system which is not dependent on 
petroleum-based fuels. 

The composite light rail transit plan would also 
be expected to be more cost-effective at the end 
of the plan design period with respect to oper
ating and maintenance costs. The light rail transit 

105 acres, or more than three times, more 
land required for system development 

plan may be expected to require $1.9 million, or 
6 percent, less operating subsidy in the plan design 
year than the bus-an-freeway plan. Total transit 
system revenues may be expected to recover 1 per
cent more of the operating and maintenance costs 
under the light rail transit plan than under the 
bus-an-freeway plan, and farebox revenues may be 
expected to recover 19 percent more of the oper
ating and maintenance costs of the primary ele
ment of the light rail transit plan than of the pri
mary element of the bus-an-freeway plan in the 
design year. 

These annual operating cost savings would be 
offset by the substantially greater capital cost of 
the light rail transit plan. This high capital cost is 
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the principal disadvantage of the light rail transit 
plan, making it the most costly of the alternative 
plans to implement. The capital cost of the light 
rail transit plan would be about $186 million, or 
108 percent, more than that of the bus-on-freeway 
plan. The capital investment required to implement 
the plan over the plan design period would be 
about $423 million, or 160 percent, more than 
would be required for the bus-on-freeway plan. 
Consequently, the light rail transit plan would 
require about $0.14, or 26 percent, more capital 
investment per passenger carried than the bus-on
freeway plan. Other disadvantages of the light rail 
transit plan are that it would require more land 
for system development and that it would attract 
about 2,500, or 1 percent, fewer total transit trips 
on an averge weekday in the design year than the 
bus-on-freeway plan. About five acres more land 
would be needed for the right-of-way for the light 
rail transit fixed guideway and for the additional 
stops and stations of the light rail transit plan. 
Marginally fewer transit trips may be expected 
to be attracted to the light rail transit system 
because some parts of the primary element of 
the bus-on-freeway system are expected to pro
vide faster trips to the downtown area, operating 
on a very limited or nonstop mode, unlike the 
scheduled-stop light rail transit system. Nearly 
all the additional transit trips which could be 
expected to be made under the bus-on-freeway 
plan would be made to the Milwaukee central 
business district, the focal point of primary transit 
service under that plan. 

Thus, it was concluded that the tangible advantages 
of a light rail transit plan over a comparable bus
on-freeway plan in the Milwaukee area under the 
moderate growth scenario-decentralized land use 
plan alternative future would be small compared 
to the additional costs entailed. The anticipated 
operating and maintenance cost efficiencies of 
the light rail transit plan are offset over the plan 
design period by the additional capital costs. In 
addition, a light rail transit system, despite its 
greater cost, cannot be expected to divert sub
stantially more trips from automobiles to public 
transit than a bus-on-freeway system and, there
fore, cannot be expected to provide any substantial 
incremental benefits with respect to motor fuel 
consumption or air pollutant emissions. The ser
vice provided by the light rail transit plan is not 
expected to attract more transit trips than com
parable bus-on-freeway service, even though it 
would make primary transit accessible to 73 per
cent more residents and 59 percent more jobs in 
the Milwaukee area, and would have about 40 per-
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cent faster average vehicle speeds than comparable 
local or express transit services under the bus-on
freeway plan. This is because the primary element 
of the bus-on-freeway plan would be expected to 
operate at speeds nearly 40 percent faster than 
the comparable light rail transit primary element 
because of the limited stop or nonstop operation 
involved. This higher level of primary transit ser
vice under the bus-on-freeway plan means that, 
even though more transit users may be expected 
to use primary transit service under the light 
rail transit plan, the overall speed of transit trips 
under the plans would not differ significantly. 

There are other possible benefits to a light rail 
transit system plan which require consideration. 
But it must be recognized that these benefits are, 
to a great extent, intangible, and there is uncer
tainty as to the degree to which these benefits can 
be attained. These benefits include environmental 
impacts, land use development impacts, operation 
in an energy emergency, reliability of operation, 
safety of operation, and rider preference. 

Environmental Impacts: There are some localized 
environmental advantages to a light rail transit 
plan. Electrically propelled light rail vehicles 
produce no air pollutant emissions in the corridors 
in which they operate, although the central coal
fired power plants from which they would pri
marily draw their power in the Milwaukee area 
would emit air pollutants. Diesel motor buses, on 
the other hand, emit approximately one-half the 
carbon monoxide and hydrocarbons and about six 
times the nitrogen oxides that automobiles do. 
There would be no significant areawide differences 
in the total pollutant emissions expected under 
the light rail transit and motor bus plans because 
Milwaukee area automobile traffic and pollutant 
emissions would be about the same under each 
plan and may be expected to dominate any pollu
tant emissions. Moreover, light rail transit may be 
expected to have significant air quality benefits 
only in areas of concentrated transit traffic, par
ticularly the Milwaukee central business district, 
where the level of such traffic may approach 
that of automobile traffic. Specifically, under 
the light rail transit plan, up to 150 fewer diesel 
motor buses can be expected to operate over the 
transit mall in the downtown area during peak 
travel hours. 

Noise reduction is another advantage of light rail 
transit, but again, this benefit will be apparent only 
in those parts of the Milwaukee central business 
district where transit vehicle volumes will approach 



automobile volumes. Several components of light 
rail transit serve to make light rail vehicles quieter 
than automobiles or diesel motor buses. These com
ponents include electric propulsion, welded rail, 
constant tension overhead catenary, and resilient 
wheels. A typical diesel motor bus has a greater 
noise level than an automobile, ranging between 
72 dbA and 82 dbA at 25 feet when cruising, and 
82 dbA and 96 dbA at 25 feet when accelerating in 
traffic. The noise level of an automobile will typi
cally range from 62 dbA to 90 dbA at 25 feet, 
depending upon whether the vehicle is cruising 
or accelerating. Average noise levels for light 
rail vehicles are 62 dbA to 76 dbA between 0 and 
20 mph and 76 dbA to 82 dbA between 20 and 
50 mph. Again, light rail transit may have a sig
nificant impact on noise levels only along the 
proposed Wisconsin Avenue transit mall, which 
would be used exclusively by transit traffic. Under 
the light rail transit plan, up to 150 fewer diesel 
motor buses would be utilizing the transit mall 
during the peak travel hours, being replaced by 
36 light rail vehicles. 

Land Development and Redevelopment: Another 
important intangible benefit of a light rail transit 
plan is its possible impact on urban land develop
ment and redevelopment. Light rail transit, or any 
transit mode requiring fixed guideways, has a pur
ported potential to stimulate land development 
and redevelopment because it represents a long
term commitment to high-quality public transit 
service in a corridor, and because it may be 
expected to provide, through its exclusive guide
way, significantly improved accessibility to areas 
surrounding its stations. Because light rail transit 
would require a greater capital investment, and its 
guideway could not be as easily converted to other 
uses, light rail transit has been purported as having 
greater land development impacts than busways. 
Light rail transit has also been purported to have 
greater potential for land development than bus
ways because it would operate at higher speeds and 
provide greater accessibility. Because little addi
tional automobile traffic congestion is expected 
under this alternative future, the accessibility pro
vided by the bus-on-metered freeway system plan 
may be expected to be quite similar to that pro
vided by the light rail transit plan. The supposition 
that light rail transit will provide a land develop
ment inducement because it represents a perma
nent public commitment to the provision of a high 
level of transit service in a corridor can be weighed 
against recent studies of the influence of fixed 
guideway facilities on land development in United 
States cities. These studies indicate that for rail 

transit to influence the distribution of new devel
opment and redevelopment, an entire set of 
conditions must be satisfied. 15 These conditions 
include the presence of economic forces which 
support substantial land use development and 
redevelopment; the existence of a strong demand 
for such development and redevelopment in the 
urban area; the attractiveness of sites surrounding 
rail transit stations in terms of ease of access, 
utility and other urban services, physical features, 
and social characteristics; the existence of a public 
land use policy which encourages such develop
ment and redevelopment through coordinated tax 
policies, infrastructure supply, and land use con
trols, as well as local neighborhood approval; the 
presence of land near the stations which is available 
or which can be readily assembled for develop
ment; and the provision of a new transportation 
advantage through improvements in transit travel 
accessibility. Because the satisfaction of all these 
conditions in the Milwaukee area is unlikely, and 
because the degree of transportation advantage to 
be provided by a light rail transit system is very 
similar to that provided by a bus-on-metered free
way system, the ability of the light rail transit plan 
to induce development in the Milwaukee area must 
be concluded to be uncertain. 

The implementation of a light rail transit plan 
would, nevertheless, have a greater short-term 
economic impact on the Region than implemen
tation of any of the other alternative plans con
sidered. A light rail transit system would require 
the construction of fixed facilities, including rail
way trackage, power transmission and distribution 
facilities, stations, and storage and maintenance 
facilities, resulting in a significant increase of 
activity, albeit temporary, in the local economy. 
The additional income from construction wages 
may be expected to result in additional expendi
tures for retail goods, and in the purchase of con
struction materials and services which would create 
additional business for suppliers, material handlers, 
and contractors. 

Energy: The light rail transit plan would have 
a significant advantage with respect to energy use 
only under a severe petroleum shortage, as all the 

15 See U. S. Department of Transportation, Land 
Use Impacts of Rapid Transit: Implicationsot 
Recent Experience, Final Report, August 1977. 
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transit alternatives under this future would use 
about the same amount of energy, and even about 
the same amount of petroleum-based fuel. This 
is because average weekday energy use by auto
mobiles would dominate energy use by transit, and 
the levels of automobile travel may be expected to 
be about the same under all the alternative transit 
plans. Light rail transit has an advantage under 
a severe petroleum shortage because the electrical 
energy it uses would probably not be affected, and 
the system would therefore have the potential for 
expanded service. The expansion of such service, 
however, may be difficult in an emergency situa
tion as vehicles for any additional service may 
be difficult to obtain quickly. Furthermore, it 
must be recognized that during a severe petroleum 
shortage, motor fuels may be expected to be 
rationed between all motor vehicles, with priority 
being given to public transit vehicles. Since public 
transit would use less than one-third the petroleum 
expected to be used by automobiles under the bus
on-metered freeway plan, it is only reasonable to 
expect that sufficient fuel for transit will be made 
available under any petroleum fuel shortfall. There
fore, a light rail transit system may have little 
advantage over a motor bus system in the event of 
an emergency petroleum shortage. 

Reliability: Public transit service which is pro
vided over fixed guideways is considered to be 
more reliable than such service provided over 
public roadways shared with other traffic. Light 
rail transit or busway systems, particularly to the 
extent that these modes utilize exclusive rights
of-way, should not be affected to any significant 
degree by traffic congestion, traffic accidents, or 
street and utility repairs, which are common on 
public arterial street rights-of-way. Also, opera
tional problems caused by inclement weather
especially snow and ice-may be expected to be 
less severe than such problems on systems oper
ating over public streets. Light rail transit fixed 
guideways which are located within public street 
rights-of-way, however-either in median areas, 
in reserved lanes, or in mixed traffic-may be 
expected to be affected by all these problems to 
the extent that the guideway is not separated 
from the adjacent motor vehicle traffic and from 
cross traffic at intersections. In addition, all rail 
transit modes suffer from the potential for an 
entire guideway segment to lose service should 
a single vehicle or train break down or become 
involved in an accident since, unlike rubber-tired 
motor vehicles, light rail vehicles cannot be steered 
around obstructions. Service disruptions can also 
occur from power outages, a breakdown in the 
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overhead power distribution system, and such 
emergencies as fires which may require hose lines 
to be placed across trackage. 

Safety: Safety may be expected to be greater 
under the light rail transit plan than under the 
motor bus-on-freeway plan because of the exten
sive use of dedicated street right-of-way, in addition 
to signals at crossings which provide preferential 
treatment for the light rail vehicles. In addition, if 
high-level boarding platforms are used, boarding 
and deboarding accidents, which are among the 
most common types of accidents in current day 
transit operations, would be significantly reduced. 

Rider Preference: Proponents of light rail transit 
systems argue that transit passengers prefer rail 
transit services over motor bus transit services and 
will therefore make greater use of the rail services. 
This argument is based on the contention that 
there is something about the light rail transit mode 
which makes it intrinsically more attractive than 
other primary transit modes even if the levels of 
service provided are the same. This attraction is 
usually described in terms of ride quality or com
fort, and image. It is probably true that there is 
a certain fascination with light rail transit tech
nology as there is with other rail-related modes for 
moving people. This interest appears to stem either 
from interest in railways as a leisure-time activity, 
or from an historical perspective inasmuch as light 
rail transit technology is often equated with street 
railway technology reminiscent of the "good old 
days." In this respect, it should be noted that the 
historic conversion of street railway lines to elec
tric trolley bus and motor bus lines in Milwaukee 
was received with expressions of great public joy 
and increased levels of ridership on the converted 
lines. There is also a feeling on the part of some 
light rail transit proponents that the implemen
tation of a light rail transit system will assist in 
promoting Milwaukee as the center of an impor
tant and progressive major metropolitan area. 

However, because the degree to which these intan
gible benefits can actually be attained must be 
regarded as uncertain, and because the develop
ment of a light rail transit system would require 
more than twice as much capital cost over the 
design period while attracting about the same total 
transit ridership as the bus-on-freeway plan, it was 
concluded that the bus-on-freeway plan was the 
superior plan of the alternatives considered under 
the moderate growth scenario-decentralized land 
use plan alternative future. 



SUMMARY AND CONCLUSIONS 

This chapter documents the results of the design, 
test, and evaluation of system plans for four alter
native primary transit modes-bus on metered 
freeway, bus on busway, light rail transit, and com
muter rail-under one of the two futures which 
lie between the most optimistic and pessimistic 
futures for transit use in the Milwaukee area over 
the next 20 years. This alternative future, one of 
four under which these four primary transit modes 
have been analyzed in this study, envisions moder
ate regional population and economic growth, 
a decentralized land use pattern, and a substantial 
increase in energy costs. 

The alternative system plans prepared for each 
of these primary transit technologies were care
fully designed to serve the corridors of heaviest 
travel demand in the Milwaukee area effectively 
and, to the maximum extent practicable, use avail
able facilities and rights-of-way. Considerations in 
defining the major travel corridors to be served 
by the primary transit facilities included the loca
tions of existing and proposed regional activity 
centers, future concentrations of travel desire lines, 
future concentrations of arterial streets with heavy 
traffic volumes and congestion, and concentrations 
of heavily used transit routes. The available facili
ties and rights-of-way considered in plan design 
included freeways and their medians, shoulders, 
and nonroadway rights-of-way; active and aban
doned railways and their rights-of-way; former 
electric interurban and street railway rights-of-way; 
and the medians and parking lanes of arterial streets 
having at least three lanes in each direction. Fol
lowing the identification of the major travel corri
dors best served by primary transit, and the selec
tion of specific alignments for each alternative 
primary transit mode from among the facility and 
right-of-way options in each corridor, system plans 
were developed for each mode, including the iden
tification of routes, stops, and stations. 

The test and evaluation of these maximum extent 
alternative modal system plans indicated the need 
to truncate the facilities and services postUlated 
under each of the primary transit mode alterna
tives in order to provide reasonably cost-effective 
system plans. Three of the four modal system plans 
required substantial truncation: the bus-on-busway, 
light rail transit, and bus-on-freeway plans. With 
respect to the commuter rail plan, it was deter
mined that only one route in a single corridor 
radiating from downtown Milwaukee to the south 
to Kenosha would have the potential to provide 

cost-effective primary transit service under this 
future. Analysis of comparable commuter rail and 
bus-on-freeway services in the corridor revealed that 
bus-on-freeway would be superior to the alterna
tive commuter rail service, attracting substantially 
greater ridership and being more cost-effective in 
the plan design year. 

Testing of the truncated bus-on-freeway plan and 
of the composite light rail and busway system 
plans-in which the service provided by these 
modes was supplemented in certain corridors by 
bus-on-freeway facilities in order to provide com
parable areawide coverage of primary transit 
service-indicated that all these alternative trun
cated and composite primary transit system plans 
could be expected to work well in the design year 
2000, providing a reasonably similar high level of 
primary transit service. The alternative systems 
were found to be quite similar with respect to total 
ridership, required annual public subsidy of oper
ating and maintenance costs, operating and main
tenance cost-effectiveness, and overall level of 
service. Each system was expected to result in 
about the same level of total transit use in the 
area-specifically, between 238,300 and 242,100 
trips on an average weekday in the plan design 
year. In addition, each system was expected to 
entail a similar annual operating and maintenance 
cost deficit, between $32 and $34 million in the 
plan design year, and to recover a similar propor
tion of the design year operating and maintenance 
costs from fare box revenues, between 47 and 
49 percent. Finally, each plan was expected to 
result in about the same average overall speed of 
travel for transit trips on the total transit system 
in the design year, between 18 and 20 mph. 

The analyses indicated that substantially more 
transit trips may be expected to be made on 
the primary element of the light rail transit and 
busway plans; 83,200 and 75,500 weekday trips, 
respectively, compared with 37,300 trips under the 
bus-on-freeway plan. These additional trips, how
ever, may be expected to be made under the 
bus-on-freeway plan as well, but on the local and 
express elements of that plan at a lower level of 
service; that is, at speeds of about 15 mph com
pared with 24 mph on the light rail transit and 
busway primary elements. The overall level of 
service provided to all transit trips made on the 
bus-on-freeway plan, however, may be expected 
to be about the same as under the light rail transit 
and busway plans because the bus-on-freeway plan 
would provide a faster trip of about 29 mph on the 
primary elements. 
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There are significant differences in the capital 
investment and capital costs attendant to the 
implementation of the alternative plans. (Capital 
investment is defined as the total outlay of funds 
for guideway, station, and support facility con
struction and vehicle acquisition necessary to 
implement a plan over the plan design period, and 
indicates total capital resources required for plan 
implementation. Capital cost is defined as the capi
tal investment less the value of the remaining life 
of facilities and vehicles beyond the plan design 
period, and indicates the true capital cost of plan 
implementation over the plan design period.) The 
bus-on-freeway plan was found to require the 
least capital outlay over the plan design period, 
$264 million. The other two plans, busway and 
light rail transit, were found to require substan
tially more capital investment, $506 and $687 mil
lion, respectively, as they would both require new 
fixed guideway constructon. Because of the 
expected 30-year life of any new guideways to be 
constructed, and the relatively longer life of rail 
transit vehicles, the differences in capital costs 
between the plans over the design period, while 
substantial, were considerably less than the dif
ferences in capital investment. The bus-on-freeway 
plan was found to have the lowest capital cost of 
$172 million. The busway and light rail transit 
plans were found to entail capital costs of $281 
million and $359 million, respectively. 

The differences in capital costs between the plans 
may be expected to dominate the small differences 
found in annual operating and maintenance cost 
subsidy. The bus-on-freeway plan was found to 
have the lowest total public cost to the plan design 
year of $691 million, or $0.54 per passenger to the 
design year, based on two assumptions: first, that 
each plan would be implemented incrementally 
over the plan design period and that an equal 
capital expenditure would be made in each year 
over the 20-year plan design period, and second, 
that the annual operating and maintenance cost 
subsidy would increase linearly from the current 
level of about $19 million to the plan design year 
level of between $32 and $34 million. The busway 
plan was found to have a total public cost to the 
design year of $799 million, or $0.63 per passenger 
to the design year; and the light rail transit plan 
was found to have a total public cost to the design 
year of $863 million, or $0.68 per passenger to 
the design year. Thus, the light rail transit plan 
would entail about 26 percent more total public 
costs over the design period than the bus-on
freeway plan. 
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Certain intangible benefits, however, would sup
port development of the higher cost light rail 
transit plan. These include environmental advan
tages, advantages in shaping land use development 
and redevelopment, energy advantages, travel 
safety advantages, and advantages in reliability of 
operation. The light rail transit plan was deter
mined to have some environmental advantages with 
respect to air pollution and noise within the speci
fic corridors, although total areawide transpor
tation system air pollutant emissions and noise 
generation would not differ significantly under any 
of the transit system plans, because automobile 
and truck traffic and attendant air pollution and 
noise would be nearly the same under all of the 
transit plans. Within specific corridors and areas, 
however, the light rail vehicles would emit no air 
pollutants, such emissions occurring at a remotely 
located central power generating station. A bus 
would, however, emit air pollutants locally, releas
ing about one-half the carbon monoxide and 
hydrocarbons as an automobile and six times the 
nitrogen oxides. Also, a bus may be expected to 
generate about 20 percent more noise than a light 
rail vehicle, and about 5 to 15 percent more noise 
than an automobile. The principal noise and air 
pollution impacts may be expected to be effected 
in the Milwaukee central business district, where 
transit traffic volumes would be significant. Speci
fically, on the proposed Wisconsin Avenue transit 
mall, the light rail transit plan would result in 
the replacement of up to 150 buses during peak 
hours with 36 one-car trains of articulated light 
rail vehicles. 

All transit guideway alternatives may have a poten
tial to attract, and thereby guide and shape, land 
use development and redevelopment, because they 
represent a public commitment to high-quality 
transit service and would increase transit travel 
accessibility. Light rail transit is considered by 
some to have a greater potential to effect develop
ment than the bus-on-freeway and bus-on-busway 
alternatives because it represents the greatest per
manent public commitment to a high level of 
transit service in a specific location, and because 
its exclusive guideway and electrically propelled 
vehicles should provide the greatest increase in 
transit travel accessibility. However, the analyses 
indicated that the light rail transit system plan 
would provide about the same accessibility as the 
bus-on-freeway plan. Moreover, there are other 
factors which affect land development and redevel
opment which could offset the land development 
potential of light rail transit. These factors are the 



presence of economic forces which support sub
stantial land use development and redevelopment; 
the existence of a strong demand for such develop
ment and redevelopment in the urban area; the 
attractiveness of sites surrounding rail transit sta
tions in terms of ease of access, utility and other 
urban services, physical features, and social char
acteristics; the existence of a public land use policy 
which encourages such development and redevelop
ment through coordinated tax policies, infrastruc
ture supply, and appropriate land use controls, as 
well as local neighborhood and community accep
tance and approval; the presence of land near the 
stations which is available, or which can be readily 
assembled, for development; and the provision of 
a new transportation advantage through improve
ments in transit travel accessibility. Thus, the 
increased land development potential of light rail 
tr&nsit must be considered to be uncertain at best. 

The analyses indicated that the light rail transit 
plan may be expected to effect little savings of 
petroleum use over the other alternative plans 
considered because it would not result in signifi
cantly less automobile use than any of the other 
alternatives, and automobile energy use dominates 
transit energy use. The use of electricity by light 
rail transit may, however, be regarded as a signifi
cant advantage in the event of a serious petroleum 
shortage, because the electrical energy it uses 
would not be affected and the system would have 
the potential for expanding service. The expansion 
of light rail transit service may, however, be diffi
cult in an emergency situation as vehicles for addi
tional service may be difficult to obtain quickly. 

Also, because they would be provided over fixed 
guideways, light rail transit or bus-on-busway 
transit service would be considered to be more 
reliaLle than transit service provided over public 
roadways shared with other traffic. Light rail 
transit or bus-on-busway transit, particularly to 
the extent that these modes utilize exclusive 
rights-of-way, should not be affected to any 
significant degree by traffic congestion, traffic 
accidents, or street and utility repairs, which are 
common on public arterial street rights-of-way. 
Also, operational problems caused by inclement 
weather-especially snow and ice-may be expected 
to be less severe than such problems on public 
streets. Light rail transit fixed guideways which are 
located within public street rights-of-way, how
ever-either in median areas, in reserved lanes, or in 
mixed traffic-may be expected to be affected by 
all these problems to the extent that the guideway 
is not separated from adjacent motor vehicle traffic 

and from cross traffic at intersections. In addition, 
light rail transit suffers from the potential for an 
entire guideway segment to lose service should 
a single vehicle or train break down or become 
involved in an accident since, unlike rubber-tired 
motor vehicles, light rail vehicles cannot be steered 
around obstructions. Service disruptions can also 
occur from power outages, a breakdown in the 
overhead power distribution system, and such 
emergencies as fires which may require hose lines 
to be placed across trackage. 

The safety of the light rail transit plan may be 
expected to be greater than that of the motor 
bus-on-freeway plan because of the extensive use 
of dedicated street right-of-way in addition to 
signals at crossings which provide preferential treat
ment for the light rail vehicles. In addition, if high
level boarding platforms are used, it may be 
expected that boarding and deboarding accidents, 
which are among the most common types of acci
dents in current day transit operations, would be 
significantly reduced. In addition, the massive struc
ture of a light rail vehicle offers more protection 
to passengers than a bus in the event of vehicle-to
vehicle and vehicle-to-fixed object collisions. 

The light rail transit plan would also have an 
advantage with respect to operating and mainte
nance cost-effectiveness or efficiency as it would 
have the smallest necessary public subsidy in the 
plan design year, although the other plans would 
have only slightly higher subsidies. In the design 
year, the light rail transit plan would require 
$1.9 million, or 6 percent, less subsidy than the 
bus-on-freeway plan, and $1.7 million, or 5 per
cent, less subsidy than the busway plan. 

However, even when considered together, these 
intangible benefits supporting the development 
of the higher cost light rail transit plan probably 
do not outweigh the capital cost difference 
between that plan and the bus-on-freeway plan. 
Therefore, because the bus-on-freeway plan would 
attract the highest transit ridership of the plans and 
would have the lowest total public cost over the 
plan design period, the bus-on-freeway plan was 
recommended as the best plan under this alterna
tive future. 

It should be noted that the bus-on-freeway plan 
recommended under this future is a unique plan 
involving the provision of primary transit service 
over an operationally controlled freeway system. 
The resulting high-speed, nonstop or limited stop 
rapid transit service over those freeways would 
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provide a very high level of service, a service sup
plemented by coordinated express and local feeder 
bus service. Labor productivity of the system 
would be enhanced by the use of high-capacity 
articulated buses. Only substantial additional 
automobile traffic congestion in the Milwaukee 
area, which is not expected under this alternative 
future, would give the exclusive fixed guideway 
alternative plans a level-of-service advantage over 
the recommended bus-on-freeway alternative. 

It is important to note that the recommended bus
on-freeway plan represents a significant improve
ment over the present transit system. It will, 
however, be necessary to implement each com
ponent of the recommended plan if the level of 
service and cost-effectiveness of the bus-on-freeway 
alternative is to approach that of the busway and 
light rail transit alternatives. One of these improve
ments is the emphasis on carrying a significant 
proportion of the total transit trips on primary and 
secondary or express lines, and not on tertiary 
lines. Only with emphasis on faster primary and 
secondary lines which are more labor-efficient and 
attractive to travelers, and only with the use of 
high-capacity articulated buses which are more 
labor-efficient, will the bus-on-freeway plan 
approach the alternative fixed guideway plans 
in number of trips carried and cost-effectiveness. 
A partiCUlarly important improvement required 
under the bus-on-freeway plan is extensive prefer
ential treatment for transit vehicles-specifically, 
the areawide freeway traffic management system. 

The implementation of a freeway traffic manage
ment system would require ramp meters to be 
constructed at freeway entrance ramps throughout 
the Milwaukee area, including all of Milwaukee 
County, substantial parts of Waukesha and Ozaukee 
Counties, and parts of Washington and Racine 
Counties. This extensive ramp metering would be 
essential to attainment of the free-flowing opera
tion of the area freeway system envisioned under 
the bus-on-freeway plan. Under the plan, it is 
envisioned that the freeway traffic management 
system would exercise sufficient constraint on 
freeway access to ensure uninterrupted freeway 
traffic flow and operating speeds of at least 40 to 
45 mph over essentially all of the freeway system 
in the Milwaukee area during average weekday 
peak travel periods. 

A limited freeway traffic management system 
implemented incrementally by the Wisconsin 
Department of Transportation since 1969 is in 
operation today in central Milwaukee County. The 
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system consists of ramp meters and corresponding 
freeway traffic detectors at 20 freeway entrance 
ramps in central Milwaukee County. This limited 
system was originally operated primarily to facili
tate the smooth entry of vehicles into the traffic 
stream on the most heavily congested freeway 
segments in the central area of Milwaukee County. 
This original objective has been broadened to 
include reducing total freeway traffic volumes by 
restricting access. While providing important bene
fits in promoting the safer and smoother flow of 
traffic near entrance ramps, this system would not 
attain the high level of freeway operation envi
sioned under the bus-on-freeway plan, particularly 
under this alternative future which envisions sub
stantial growth in total regional travel. The access 
at the limited number of freeway entrance ramps 
located on congested freeway segments which are 
now metered would have to be severely constrained 
to attain the level of freeway operation envisioned 
under the bus-on-freeway plan. Only with an area
wide system of ramp meters and attendant control 
of freeway access would the envisioned freeway 
operation be practically attainable. 

It should be recognized in this respect that there 
are obstacles to expanding the present limited free
way traffic management system. The Regional Plan
ning Commission's Intergovernmental Coordinating 
and Advisory Committee on Transportation System 
Planning and Programming for the Milwaukee 
Urbanized Area has refused to include the instal
lation of any further ramp meters in the trans
portation improvement program for southeastern 
Wisconsin, and recommended in the transportation 
systems management plan for the Milwaukee area 
(see SEWRPC Community Assistance Planning 
Report No. 21, A Transportation Systems Manage
ment Plan for the Kenosha, Milwaukee, and Racine 
Urbanized Areas in Southeastern Wisconsin: 1978) 
that a prospectus for a preliminary engineering 
study of an areawide freeway traffic management 
system be prepared prior to endorsement by the 
Committee of any further implementation of such 
a system. 16 The study was to provide recommen-

16 An areawide freeway traffic management system 
was also recommended for implementation under 
the Commission's long-range regional transporta
tion sYstem plan (see SEWRPC Planning Report 
No. 25, A Regional Land Use Plan and a Regional 
Transportation Plan for Southeastern Wisconsin: 
2000, Volume Two, Alternative and Recom
mended Plans). 



dations concerning the extent of freeway ramp 
metering and attendant preferential motor bus 
access to the freeway system in the greater Mil
waukee area; the speeds and volumes to which the 
area freeway system should be controlled; and, 
importantly, the degree of metering which would 
be necessary at each on-ramp to achieve those free
way speeds and volumes. The study was to address 
the potential costs and benefits of freeway traffic 
management, assessing resultant freeway and sur
face arterial street congestion and travel speeds, 
freeway entrance ramp queues and the impacts 
of such queues on connecting surface arterial 
streets, and the equity as well as costs of freeway 
traffic management. 

On March 26,1979, the prospectus for the required 
preliminary engineering study was completed by 
the Commission staff and unanimously approved 
by the steering committee created by the Commis
sion to guide the preparation of the prospectus. 
The prospectus was approved by the Commission 
itself on June 7, 1979. However, funding for the 
conduct of the study recommended in the pros
pectus has not been obtained to date. As a con-

sequence, the Intergovernmental Coordinating and 
Advisory Committee on Transportation System 
Planning and Programming for the Milwaukee 
Urbanized Area did not in 1980 and 1981 approve 
the installation of any additional ramp meters in 
the Milwaukee area. 

The areawide freeway traffic management system 
would have to consist of an interconnected system 
of ramp meters throughout the Milwaukee area, 
a centralized control computer system govern
ing operation of the ramp meters, surveillance 
equipment, changeable message signs, lane control 
signals, and entrance ramp reconstruction for 
transit vehicle bypass lanes. The capital investment 
required for such a system, consisting of an esti
mated total of 166 ramp-meter locations, has been 
estimated to total $14.5 million in 1979 dollars. 
The operation and maintenance of such an area
wide system, including building maintenance, com
puter maintenance, staff salaries, and the operation 
and maintenance of the ramp meters, has been 
estimated to cost $870,000 annually in 1979 dol
lars. All these costs have been included in the 
bus-on-freeway plan. 
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Chapter VI 

ALTERNATIVE PRIMARY TRANSIT SYSTEM PLAN COMPARISON 
AND EVALUATION FOR THE STABLE OR DECLINING GROWTH 

SCENARIO-CENTRALIZED LAND USE PLAN ALTERNATIVE FUTURE 

INTRODUCTION 

This chapter describes the design, test, and evalua
tion of primary transit alternatives under the stable 
or declining growth scenario-centralized land use 
plan alternative future. This alternative future is 
one of the two futures which lie between the most 
optimistic and pessimistic futures for transit use 
in the Milwaukee area considered in this planning 
effort. The stable or declining growth scenario
centralized land use plan future assumes a declining 
level of population and a stable level of economic 
activity within the Region; a moderate increase in 
the cost. of motor fuel, and, as a result of increases 
in the motor fuel efficiency of automobile travel, 
a decrease in the out-of-pocket cost of automobile 
travel; and a continuation of population lifestyle 
trends, with increases in female labor force par
ticipation and decreases in household size. New 
urban development under this alternative future 
is assumed to take place in accordance with a cen
tralized land use plan and would therefore occur 
primarily at medium densities along the full 
periphery of, and outward from, existing urban 
centers. Salient aspects of this alternative future 
are summarized in Table 312, and are described in 
greater detail in a companion document to this 
report, SEWRPC Technical Report No. 25, Alter
native Futures for Southeastern Wisconsin. --

Alternative primary transit system plans for this 
future were designed, tested, and evaluated utiliz
ing the six-step procedure described in Chapter II 
of this report. The first step in this process was the 
identification of the maximum extent of the corri
dors to be considered for the provision of primary 
transit facilities and services. This step was readily 
accomplished because it had been concluded earlier 
in the study that the two extreme futures con
sidered under the study had essentially the same 
seven maximum extent corridors. It could there
fore be reasonably assumed that these corridors 
were the maximum extent of primary transit facili
ties and services to be considered under any inter
mediate future. 

In the second step of the plan design, test, and 
evaluation process under this future, preferred 
alternative alignments were selected within each 
of the corridors for each of the modes: bus on 
freeway, commuter rail, busway, and light rail 
transit. 1 Because it had been established that the 
preferred alternative alignments would be the same 
under both of the two extreme futures-as the 
costs of the alternative alignments and their rela
tive travel speeds would not vary between the 
futures, and as the relative magnitude of acces
sibility to employment and resident popUlation 
of the preferred and alternative alignments in the 
seven corridors was determined not to vary signi
ficantly between the two extreme futures-it was 
concluded that these same preferred alignments 
should be used to test alternative primary transit 
system plans under this future. 

1 Maximum extent corridors were also defined for 
heavy rail rapid transit under the moderate growth 
scenario-centralized land use plan alternative 
future, the most optimistic future of the four 
considered and the first for which alternative pri
mary transit plans were designed, tested, and 
evaluated under this study. Under the moderate 
growth scenario-centralized land use plan alterna
tive future, specific heavy rail rapid transit align
ments were selected within each of the corridors 
of major travel demand, and a maximum extent 
system plan was quantitatively tested and evalu
ated. When comparing the heavy rail mode with 
the light rail mode, the test and evaluation showed 
the heavy rail rapid transit mode as receiving 
a similar proportion of operating and maintenance 
costs from farebox revenues, but carrying less 
ridership and requiring more than twice the capital 
cost. Accordingly, heavy rail rapid transit was elimi
nated from further consideration as an alternative 
primary transit mode and was not considered 
under the three less optimistic futures postulated 
in this study. 
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Table 312 

CHARACTERISTICS OF THE STABLE OR DECLINING GROWTH 
SCENARIO-CENTRALIZED LAND USE PLAN ALTERNATIVE FUTURE 

Energy 

Oil price to converge with world oil price, 
wh ich will increase at 2 percent annual 
rate to $39 per barrel in the year 2000 
(1979 dollars) 

Petroleum-based motor fuel to increase 
to $1.50 per gallon by the year 2000 
(1979 dollars) 

Assumes no major or continuing 
disruptions in oil supply 

High degree of conservation in all 
sectors resulting in increase in energy 
use of 2 percent or less per year 

Average automobile fuel efficiency 
of 32.0 miles per gallon 

Economic Activity of 
Region in the Year 2000 

Key External Factors 

Economic Conditions 

Region is considered to have relatively 

low attractiveness and competitiveness 

Small per capita and minimal household 
income increase as a result of low 
attractiveness and competitiveness of 
Region, but an increased proportion 
of the population is of work force 
age, and there is increased labor 
force participation 

Attendant Regional Change 

Population Lifestyles 

Female labor force participation increases 
to 65 to 70 percent and total labor 
force participation is 70 to 75 percent 

A continuation of below replacement 
fertility rates by the year 2000 

Average household size continues 
to decline 

Population of Region 
in the Year 2000 

887,000 jobs 
Manufactu ring 
Services. 

Other ..... 

1,688,400 persons 
30 percent 
41 percent 
29 percent 

Income of $23,700 per household in 1979 dollars 
(11 percent increase since 1970, or a 0.3 percent 
annual rate of increase) 

Income of $9,500 per capita in 1979 dollars 
(46 percent increase since 1970, or a 1.3 perce!"'t 
annual rate of increase) 

Land Use Plan 

Urban Growth and Density 

Occurs primarily at medium residential 
densities along the periphery of, and 
outward from, existing urban centers 

Existing developed portions of Milwaukee 
generally maintain residential density 
existing in 1970 

Source: SEWRPC. 
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Population Distribution 

Milwaukee County 
Population 830,000 persons 
Percent Change 
from 1970 - 21.3 

Percent Change 
from 1978 -13.0 

Outlying County 
Population 

(Ozaukee, 
Washington, 
Waukesha) 480,01)0 perso ns 

Percent Change 
from 1970 37.2 

Percent Change 
from 1978 8.2 

26.8 percent-0-19 years of age 
60.6 percent-20-64 years of age 
12.6 percent-65 years of age or older 

673,600 households 

Average household size of 2.3 persons 

Employment Distribution 

Milwaukee County 
Employment 552,300 jobs 
Perce nt Cha nge 

from 1970 8.1 
Percent Change 

from 1978 1.8 
Outlying County 

Employment 
(Ozaukee, 
Washington, 
Waukesha) 181,900 jobs 

Percent Change 
from 1970 72.6 

Percent Change 
from 1978 28.6 



In the third step of the plan design, test, and eval
uation process under this future, maximum extent 
system plans for each primary transit mode were 
formulated by combining the preferred alignments 
into a system, and the routes, stations, and mainte
nance and storage facility needs for each mode 
were identified. Again, it was concluded that the 
same system plan design considerations that applied 
to the two extreme futures applied to this future, 
and, consequently, the maximum extent system 
plans under all three futures are the same. 

In the fourth step of the plan design, test, and 
evaluation process under this future, the maxi
mum extent system plans were subject to test and 
evaluation using traffic simulation model studies. 
Based upon this evaluation of the maximum extent 
system plans, truncated plans for each mode were 
developed. Those facilities and services shown by 
the test and evaluation of the maximum extent 
plans to be unproductive were deleted from these 
truncated versions of the maximum extent system 
plans. The truncated system plans were then tested, 
evaluated, and compared. 

In the fifth step of the process, a best system 
plan was synthesized for this alternative future. 
That plan was a combination of the truncated 
plans tested and compared for the various modes. 
This best plan for the stable or declining growth 
scenario-centralized land use plan alternative future 
was then used along with the best plans for the 
other three alternative futures in the sixth and final 
step of the process-the development of a recom
mended primary transit system plan for the Mil
waukee area. This recommended plan consisted of 
two tiers, a "lower tier" and an "upper tier." 

The lower tier, intended for immediate implemen
tation, is comprised of those elements of the alter
native primary transit system plans which appeared 
in the best plans selected for three or four of the 
alternative futures and which, therefore, could be 
considered robust and viable under the full range 
of possible futures and under greatly varying future 
conditions. The upper tier consisted of those ele
ments which appeared in the best plans selected 
for only one or two of the futures. Implementation 
of facilities in the upper tier is intended to be post
poned for a period of time, until the need for the 
facilities can be better established. Available rights
of-way for such facilities were, however, intended 
to be preserved in order to retain maximum flexi
bility for future primary transit development. 

EV ALUATION OF ALTERNATIVE 
PRIMARY TRANSIT SYSTEM PLANS 

The definition of the maximum extent network of 
corridors under this future, as well as the selection 
of the preferred alignments within the corridors 
of those networks and the combination of these 
preferred alignments into system plans, was accom
plished without significant analysis as it had earlier 
been established in the study that the same cor
ridors, alignments, and system plans could be 
defined for the two extreme futures under the 
study. Accordingly, the first major step of the 
stable or declining growth scenario-centralized land 
use plan was the design, test, and evaluation of the 
maximum extent system plans for each of the 
modes. Because these plans were maximum extent 
plans which proposed to extend service beyond 
what could be considered reasonably warranted 
limits, the initial evaluation of the plans was con
fined to a few selected, basic measures of the ser
vice provided, the potential utilization, and the 
costs entailed-measures which consisted of a small, 
but important, subset of the primary transit system 
development objectives and standards adopted 
under the study. 

Evaluation of Maximum Extent 
Bus-on-Freeway System Plan 
One of the primary transit technologies potentially 
applicable in the Milwaukee area over the next 
20 years is that of buses operating over opera
tionally controlled freeways. The maximum extent 
system plan developed for this technology is sum
marized with respect to its coverage and routes 
in Chapter III of this report on Map 52 and in 
Table 108, and is summarized with respect to its 
performance under this future in Tables 313,314, 
and 315. Map 53 and Table 111 of Chapter III and 
Tables 314, 316, and 317 provide comparable 
information for the base, or benchmark, plan used 
in the study. A description of the facilities and ser
vices of the primary, express, and local elements of 
both the maximum extent bus-on-freeway system 
plan and of the base plan was included in Chap
ter III of this report and will not be repeated here. 
Only those characteristics of the maximum extent 
system plan which vary between the alternative 
futures, such as the frequency of service provided 
to meet demand, will be discussed. 

Headways on the bus-on-freeway primary transit 
routes under this future would generally range 
from 10 to 30 minutes during the peak travel 
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Station 
Number 

1 

2 
3 

4 
5 

6 
7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 
18 
19 

20 

21 
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23 
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25 

26 

27 

28 

29 
30 

31 
32 

33 

34 

35 

36 
37 

38 

39 

40 

41 

42 
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Table 313 

PRIMARY TRANSIT STATIONS FOR THE MAXIMUM EXTENT BUS-ON-FREEWAY SYSTEM PLAN 
UNDER THE STABLE OR DECLINING GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Travel Time 
Facilities and Services to Milwaukee 

Connecting 
CSD 

Frequency of Service (buses per hour) 
Location Iminutesl 

Connecting Express or 
Morning Midday Afternoon Evening 

Civil Parking Primary Local Off-
Intersection Division Status Shetter Spaces Routes Routes Peak Peak In Out In Out In Out In Out 

IH 43 and STH 33 · . .. . Village of Proposed Ves 100 1 -- 47 44 2 2 1 1 2 2 1 1 
Saukville 

IH 43 and CTH Q. '" . Town of Grafton Proposed Ves 75 1 1 40 37 2 2 1 1 2 2 1 1 
S. 1 st Avenue and 

Wisconsin Avenue . . .. Village of Grafton Proposed Ves 50 1 1 51 48 2 2 1 1 2 2 1 1 
IH 43 and CTH C . '" . Town of Grafton Existing Ves 50 1 -- 37 34 2 2 1 1 2 2 1 1 
Cedarburg Road and 

Highland Road ....... City of Mequon Existing Ves 200 1 1 46 43 2 2 1 1 3 3 1 1 
IH 43 and Mequon Road . . City of Mequon Proposed Ves 75 1 1 32 29 2 2 1 1 3 3 1 1 
N. 76th Street and 

W. Brown Deer Road . · . City of Milwaukee Proposed Ves 150 1 5 38 35 4 4 2 2 5 5 2 2 
IH 43 and 
Brown Deer Road . .... Village of Existing Ves 250 1 2 28 25 4 4 2 2 5 5 2 2 

River Hills 
N. Teutonia Avenue 

and W. Florist Avenue · . City of Milwaukee Proposed Ves 50 1 1 42 39 2 2 1 1 3 3 1 1 
IH 43 and 
W. Silver Spring Drive. · . Village of Glendale Existing Ves 200 4 7 22 19 11 11 5 5 13 3 5 5 

IH 43 and 
W. Locust Street . .. ... City of Milwaukee Proposed Ves -- 3 4 16 14 4 4 2 2 5 5 2 2 

IH 43 and 

W. North Avenue ..... City of Milwaukee Proposed Ves -- 5 4 13 12 15 15 7 7 18 18 7 7 
W. Appleton Avenue and 

W. Silver Spring Drive . .. City of Milwaukee Proposed Ves 125 1 1 37 34 4 4 2 2 5 5 2 2 
W. North Avenue and 

W. Lisbon Avenue . .... City of Milwaukee Proposed Ves -- I 3 21 18 4 4 2 2 5 5 2 2 
W. Main Street and 

W. Washington Street . .. City of West Bend Proposed Ves 40 1 -- 83 78 2 2 1 1 2 2 1 1 
S. Main Street and 

W. Paradise Drive .... . City of West Bend Proposed Ves 160 1 -- 75 70 2 2 1 1 2 2 1 1 
USH 45 and STH 60 .... Town of Polk Proposed Ves 50 1 -- 66 61 2 2 1 1 2 2 1 1 
USH 45 and USH 145 .. Town of Polk Proposed Ves 30 1 -- 57 52 2 2 1 1 2 2 1 1 
Pilgrim Road and 

Mequon Road . '" . · . Village of Proposed Ves 50 1 1 46 41 2 2 1 1 2 2 1 1 
Germantown 

USH 41 and Main Street. Village of Proposed Ves 75 2 1 40 35 4 4 2 2 4 4 2 2 
Menomonee Falls 

N. 107th Street and 
W. Good Hope Road . _. City of Milwaukee Proposed Ves 100 1 3 38 33 2 2 1 1 2 2 1 1 

N. Calhoun Road and 
W. Capitol Drive. · . .. . City of Brookfield Proposed Ves 150 1 1 40 35 3 3 2 2 3 3 2 2 

N. 124th Street and 
W. Capitol Drive . .... City of Wauwatosa Proposed Ves 100 1 3 35 30 3 3 2 2 3 3 2 2 

USH 45 and W. Water-
town Plank Road ..... City of Wauwatosa Existing Ves 225 2 2 28 24 4 4 3 3 4 4 3 3 

S. Main Street and 

E. Wisconsin Avenue. · . City of Oconomowoc Proposed Ves 10 1 -- 71 67 2 2 1 1 2 2 1 1 
E. Summit Avenue and 

Pabst Road. .. . · . .. - City of Oconomowoc Proposed Ves 10 1 -- 64 60 2 2 1 1 2 2 1 1 
Summit Avenue and 

Delafield Road . . .... Town of Summit Existing Ves 50 1 -- 59 55 2 2 1 1 2 2 1 1 
Lakeland Road and 
5TH 16 ... .. . ..... Village of Nashotah Existing Ves 30 1 -- 63 59 2 2 1 1 2 2 1 1 

STH 83 and IH 94 ..... City of Delafield Proposed Ves 40 1 -- 50 46 2 2 1 1 2 2 1 1 
Merton Avenue and 
STH 16. . . .. . ..... Village of Hartland Proposed Ves 40 1 -- 56 52 2 2 1 1 2 2 1 1 

Main Street and USH 16 . . Village of Pewaukee Proposed Ves 50 1 1 46 42 2 2 1 1 2 2 1 1 
Grandview Boulevard 

and IH 94 . .. . . .... City of Waukesha Proposed Ves 125 1 1 43 39 2 2 2 2 2 2 2 2 
N. Barstow Street and 

W. Main Street . .... · . City of Wau kesha Proposed Ves 50 1 1 44 40 2 2 1 1 2 2 1 1 
N. Barker Road and 

W. Blue Mound Road . .. Town of Brookfield Existing Ves 250 1 1 34 30 2 2 1 1 2 2 1 1 
N. Moorland Road 

and IH 94 . .. . " . ... City of Brookfield Proposed Ves 75 3 2 30 26 6 6 3 3 6 6 3 3 
N. 84th Street and IH 94 . . City of Milwaukee Proposed Ves 150 9 2 22 18 19 19 10 10 19 19 10 10 
Cemetery Access Road 

and IH 94 . . .. . ..... City of Milwaukee Proposed Ves -- I -- 20 16 4 4 3 3 4 4 3 3 
N. 3 rd Street and 

W. Wisconsin Avenue. · . City of Milwaukee Existing Ves -- 29 23 -- -- 76 75 41 41 98 99 39 39 
USH 45 and 

W. National Avenue . . · . City of West Allis Proposed Ves 175 1 4 24 20 3 3 2 2 6 6 2 2 
S. 43rd Street and 

W. Morgan Avenue . - · . City of Milwaukee Proposed Ves 75 1 1 30 27 3 3 1 1 3 3 1 1 
S. 44th Street and 

W. National Avenue . .. Village of Proposed Ves -- I 2 20 17 3 3 1 1 3 3 1 1 
West Milwaukee 

S. lOath Street and 
STH 15. City of Greenfield Existing Ves 360 1 3 30 27 2 2 2 2 4 4 2 2 



Table 313 (continued) 

Travel Time 
Facilities and Services to Milwaukee 

Location 

Station Civil Parking 
Number Intersection Division Status Shelter Spaces 

43 W. Loom is Road and 
W. Rawson Avenue .... City of Franklin Proposed Ves 75 

44 S. 76th Street and 
W. Cold Spring Road ..• City of Greenfield Proposed Ves 150 

45 W. Loom is Road and 
W. Grange Avenue ..... Village of Greendale Proposed Ves --

46 S. 27th Street 
andIH894_. ....... City of Milwaukee Proposed Ves 250 

47 5TH 15and 5TH 20 .... Town of East Troy Proposed Ves 20 
48 5TH 83 and 5TH 15 .... Town of Mukwonago Existing Ves 75 
49 CTH F and 5TH 15 ..... Town of Vernon Existing Ves 70 
50 Racine Avenue 

and 5TH 15 ........ City of New Berlin Existing Ves 140 
51 S. Moorland Road 

and STH 15 ... .... . City of New Berlin Proposed Ves 60 
52 6th Avenue and 

56th Street. . . ...... City of Kenosha Existing Ves 60 
53 5TH 31 and 

52nd Avenue. ....... City of Kenosha Proposed Ves 200 
54 Wisconsin Avenue and 

6th Street .......... City of Racine Proposed Ves 40 
55 STH 31 and 12th Street .. Town of Mt. Pleasant Proposed Ves .175 
56 IH 94 and 5TH 20 ..... Town of Mt. Pleasant Proposed Ves 200 
57 IH 94 and Ryan Road •.. City of Oak Creek Proposed Ves 225 
58 Nicholson Avenue and 

E. Rawson Avenue .... City of Oak Creek Proposed Ves 200 
59 IH 94 and 

W. College Avenue •.... City of Milwaukee Existing Ves 425 
60 IH 94 and 

W. Holt Avenue ...... City of Milwaukee Existing Ves 240 
61 S. Lake Drive and 

E. Lunham Avenue ..•. City of Cudahy Proposed Ves 100 

Source: SEWRPC. 

periods. During the off-peak travel periods, head
ways would generally range from 20 to 60 minutes 
in both the midday and evening travel periods. 
Consequently, four times more bus miles of 
primary transit service would be provided under 
the maximum extent plan under the stable or 
declining growth scenario-centralized land use 
plan alternative future than under the base plan. 
A significant part of this difference would result 
from the extension of primary service into off
peak travel periods during the midday and evening, 
as indicated in Tables 315 and 317. About 30 per
cent more bus miles of express and local service 
operated would be provided under the maximum 
extent plan than under the base plan-about 
79,000 bus miles on an average weekday, com
pared with 60,000. 

Connecting 
CSD 

Frequency of Service (buses per houd (minutes) 
Connecting Express or 

Morning Midday Afternoon Evening Primary Local Off-
Routes Routes Peak Peak In Out In Out In Out In Out 

1 1 37 33 2 2 2 2 2 2 2 2 

1 2 29 26 2 2 1 1 5 5 1 1 

1 2 29 26 2 2 2 2 2 2 2 2 

1 3 25 22 2 2 2 2 5 5 2 2 
1 -- 74 70 2 2 1 1 2 2 1 1 
1 -- 65 61 2 2 1 1 2 2 1 1 
1 -- 55 51 2 2 1 1 2 2 1 1 

1 -- 49 45 2 2 1 1 2 2 1 1 

1 2 43 39 2 2 1 1 2 2 1 1 

1 6 72 69 2 2 2 2 4 4 1 1 

1 1 58 55 2 2 2 2 4 4 1 1 

1 8 66 63 2 2 2 2 4 4 1 1 
1 1 54 51 2 2 2 2 4 4 1 1 
1 -- 44 41 2 2 2 2 4 4 1 1 
1 2 30 27 3 3 1 1 3 3 1 1 

1 1 31 28 3 3 1 1 4 4 1 1 

4 4 26 23 6 6 4 4 10 10 2 2 

1 3 21 20 5 5 2 2 8 8 2 2 

1 -- 2S 27 3 2 1 1 2 3 1 1 

Transit Utilization: Under the maximum extent 
bus-on-freeway system plan of the stable or declin
ing growth scenario-centralized land use plan, about 
242,000 trips may be expected to be made on 
public transit in the Milwaukee area on an average 
weekday in the plan design year, as shown in 
Tables 318 and 319. About 37,000, or 15 percent 
of these transit trips, may be expected to utilize 
the primary transit system for all or a portion of 
the trip. Thus, the maximum extent bus-on-freeway 
plan envisions that almost 7 percent of the total 
of 3.6 million person trips which may be expected 
to be made in the greater Milwaukee area in the 
plan design year will be made on public transit, and 
that about 1 percent will be made on primary 
transit. More than 26,000, or about 12 percent, 
more transit trips may be expected under this 
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Table 314 

FACILITY AND OPERATION CHARACTERISTICS 
OF THE BASE SYSTEM PLAN AND MAXIMUM 

EXTENT BUS-ON-FREEWAY SYSTEM PLAN 
UNDER THE STABLE OR DECLINING GROWTH 

SCENARIO-CENTRALIZED LAND USE PLAN 

Maximum 
Extent 

Base Bus-on-
Characteristic Plan Freeway Plan 

Primary Element 
Exclusive Guideway Miles 
Subway. -- --
Elevated. -- --
At-Grade -- --

Total -- --

Shared Guideway Miles 
Freeways. 51.5 163.6 
Surface Arterial Streets. 49.5 81.9 

Total 101.0 245.5 

Route Miles 449 1,218 
Vehicle Miles. 7,010 32,110 
Vehicle Hours 298 1,150 
Vehicles Required. 59 156 
Trains Required. -- --

Express and Local Elements 
Route Miles 1,302 1,823 
Vehicle Miles. 60,230 78,570 
Vehicle Hours 4,156 5,040 
Vehicles Required. 474 660 

Total System 
Route Miles 1,755 3,041 
Vehicle Miles. 67,240 110,480 
Vehicle Hours 4,454 6,190 
Vehicles Required. 533 816 
Trains Required. -- --

Source: SEWRPC. 

plan than under the base plan. Nearly all of this 
increased transit use would be on the primary 
transit element of the plan. 

Costs: Estimates of the total capital costs that 
would be incurred in the development of the maxi
mum extent bus-on-freeway system plan and the 
base system plan are summarized in Table 320. 
The costs shown include all construction costs, 
plus the cost of right-of-way acquisition and the 
acquisition and replacement of vehicles, as needed, 
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over the plan design period. Most capital items 
required to implement the plan have useful lives 
beyond the 20-year plan design period, as noted in 
Table 320. 

The total capital cost of the base plan is esti
mated at $181 million. Most of this cost would 
be required to purchase buses for the proposed 
short-range service expansion within Milwaukee 
County and to replace buses in order to maintain 
the existing service to the year 2000. About 
$19 million, or 10 percent of the total capital cost, 
would be required for the primary transit element. 

The total capital cost of the maximum extent 
bus-on-freeway plan is estimated at $274 million. 
About $14 million, or about 5 percent of this 
cost, would be required to implement a freeway 
operational control system in the Milwaukee 
urbanized area. About $224 million would be 
incurred in the purchase of new and replacement 
of transit vehicles-$65 million of which would 
be for the purchase of 270 articulated buses, 
and $159 million of which would be for the pur
chase of 1,137 conventional buses. The remain
ing $36 million would be required to construct 
park-ride stations and to expand bus storage and 
maintenance facilities. About $96 million, or 
35 percent of the total capital cost of the plan, 
would be required for its primary transit element. 

Under current funding programs, all capital expense 
items are eligible for up to 80 percent federal 
funding. Based upon this formula, the nonfederal 
share of the total capital cost of the maximum 
extent bus-on-freeway plan can be expected to 
approximate $55 million. The remaining $219 mil
lion would constitute the federal share of the capi
tal cost under the Urban Mass Transportation 
Administration (UMT A) Sections 3 and 5 funding 
programs. Under the base plan, the nonfederal 
share and the federal share are estimated to total 
$36 million and $145 million, respectively. 

Table 321 presents the annual operating and main
tenance costs and farebox revenues anticipated for 
the design year of the base and maximum extent 
bus-on-freeway plans. Under the base plan, oper
ating and maintenance costs may be expected to 
approximate $41 million in the design year for 
both primary transit and local and express bus 
service in the Milwaukee area. Implementation of 
the maximum extent bus-on-freeway plan would 
increase the total operating and maintenance costs 
for the Milwaukee area in the year 2000 by about 



Table 315 

TIME-OF-DAY OPERATION OF THE MAXIMUM EXTENT BUS-ON-FREEWAY SYSTEM PLAN 
UNDER THE STABLE OR DECLINING GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Morning Midday 
Element Peak Off-Peak 

Primary 
Route Miles ........ 1,218 1,197 
Vehicle Miles ....... 7,970 8,980 
Vehicle Hours · ..... 290 310 
Vehicles Required .... 130 69 

Express and Local 
Route Miles ........ 1,823 1,749 
Vehicle Miles ....... 19,030 20,060 
Vehicle Hours · ..... 1,250 1,270 
Vehicles Required .... 552 227 

Total System 
Route Miles ........ 3,041 2,946 
Vehicle Miles ....... 27,000 29,040 
Vehicle Hours · ..... 1,540 1,580 
Vehicles Required .... 682 

Source: SEWRPC. 

$25 million over the base plan, to a total cost of 
$66 million. The cost of operating and maintaining 
the primary transit system in the design year may 
be expected to approximate $3 million under the 
base plan, and $18 million under the maximum 
extent bus-on-freeway plan. Primary transit system 
operating and maintenance costs would thus repre
sent nearly 8 percent of the total operating and 
maintenance costs expected in the design year 
for the base plan, and about 26 percent of the 
total operating and maintenance costs expected 
in the design year for the maximum extent bus-on
freeway plan. 

The average operating and maintenance cost per 
passenger for the base plan in the plan design year 
is estimated at $0.65. For the maximum extent 
bus-on-freeway plan, the average cost per passen
ger may be expected to approach $0.98-$0.33, 
or 51 percent, more than the base plan cost. The 
average operating and maintenance cost per pas
senger mile would be about 11 percent greater 
under the maximum extent bus-on-freeway plan 
alt~rnative, $0.20, compared with $0.18 for the 
base plan. The average operating and maintenance 
cost per passenger and per passenger mile for 
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Afternoon Evening 
Peak Off-Peak Total 

1,218 1,141 1,218 
9,950 5,210 32,110 

370 180 1,150 
156 61 156 

1,823 1,646 1,823 
21,980 17,300 78,570 

1,460 1,060 5,040 
660 180 660 

3,041 2,787 3,041 
31,930 22,510 110,480 

1,830 1,240 6,190 
816 241 816 

the primary element of the base plan would be 
$1.23 and $0.15, respectively, and for the primary 
element of the maximum extent bus-on-freeway 
plan, $1.86 and $0.15, respectively. 

The total annual fare box revenue which may be 
expected to be generated in the plan design year 
under the base plan is $25 million in 1979 dol
lars, compared with about $30 million under the 
maximum extent bus-on-freeway plan. Under the 
maximum extent bus-on-freeway alternative, the 
primary transit element could be expected to 
generate about 20 percent, or $6 million, of the 
total revenues, compared with 6 percent, or 
$1.5 million, for the base plan. 

The operating deficit in the year 2000 for the 
maximum extent bus-on-freeway plan would be 
about $36 million, expressed in 1979 dollars, 
requiring a subsidy of about $0.52 per passenger. 
This compares with the base system plan deficit 
of about $16 million, or $0.26 per passenger. 
Farebox revenues would cover about 45 percent 
of operating costs under the maximum extent 
bus-on-freeway plan, and 61 percent of such costs 
under the base plan. 
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Table 316 

CHARACTERISTICS OF TRANSIT STATIONS FOR THE BASE SYSTEM PLAN UNDER 
THE STABLE OR DECLINING GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Travel Time 
Facil ities and Services to Milwaukee 

Connecting 
CSD 

Frequency of Service (buses per hour) 
Location (minutes) 

Connecting Express or 
Morning Midday Afternoon Evening 

Station Civil Parking Primary Local Dff-
Number Intersection Division Status Shelter Spaces Routes Routes Peak Peak In Dut In Out In Dut In Out 

N. 76th Street and 
W. Brown Deer Road. City of Milwaukee Existing a Ves 200 38 6 3 

N. Green Bay Road and 
W. Brown Deer Road. Village of 

Brown Deer Existing 
a 

Ves 125 32 6 
IH 43 and 

W. Brown Deer Road. Village of River Hilts Existing Ves 300 25 24 6 2 
4 N. Teutonia Avenue and 

W. Florist Avenue .. City of Milwaukee Existing a Ves 60 30 
5 IH 43 and 

W. Silver Spring Drive. Village of Glendale Existing Ves 190 6 22 19 4 2 2 
6 W. Appleton Avenue and 

W. Silver Spring Drive. City of Milwau kee Proposed Ves 100 37 6 
W. North Avenue and 

W. Lisbon Avenue. City of Milwaukee Proposed Ves 2 21 6 3 
8 N. 107th Street and 

W. Good Hope Road City of Milwaukee Proposed Ves 140 36 
9 N. 124th Street and 

W. Cap itol Drive. . City of Wauwatosa Existing a Ves 225 33 4 4 
10 USH 45 and W. Water-

town Plank Road City of Wauwatosa Existing Ves 200 26 5 
11 N. Clinton Street and 

W. Madison Street. City of Wau kesha Existing Ves 50 52 
12 N. Barker Road and 

W. Blue Mound Road. Town of Brookfield Existing Ves 250 38 
13 N. 3rd Street and 

W. Wisconsin Avenue. City of Milwaukee Existing Ves 16 21 60 29 2 30 62 
14 S. 108th Street and 

W. Cleveland Avenue . City of West Allis Existing a Ves 250 29 4 3 4 
15 S. 108th Street 

and STH 15 .. City of Greenfield Existing Ves 360 30 3 
16 S. 76th Street and 

W. Cold Spring Road . City of Greenfield Existing a 
Ves 250 29 4 3 

17 I H 94 and W. Ryan Road City of Oak Creek Proposed Ves 100 30 3 
18 IH 94 and 

W. College Avenue. City of Milwaukee Existing Ves 425 26 5 
19 IH 94 and 

W. Holt Avenue City of Milwaukee Existing Ves 240 21 4 4 4 4 
20 S. Lake Drive and 

E. Lunham Avenue. City of Cudahy Proposed Ves 150 28 5 

a Station is currently, and would continue to be, part of a privately owned shopping center parking lot. 

Sourc.: SEWRPC. 

Table 317 

TIME-OF-DAY OPERATION OF THE BASE SYSTEM PLAN UNDER THE 
STABLE OR DECLINING GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Morning Midday Afternoon Evening 
Element Peak Off-Peak Peak Off-Peak Total 

Primary 
Route Miles. 449 45 449 -- 449 
Vehicle Miles. 3,220 390 3,400 -- 7,010 
Vehicle Hours 136 15 147 -- 298 
Vehicles Required 56 3 59 -- 59 

Express and Local 
Route Miles .. 1,284 1,071 1,302 953 1,302 
Vehicle Miles .. 150,020 15,320 18,200 11,690 60,230 
Vehicle Hours 1,053 1,044 1,292 767 4,156 
Vehicles Required 384 179 474 120 474 

Total System 
Route Miles. 1,733 1,116 1,751 953 1,751 
Vehicle Miles. 18,240 15,710 21,600 11,690 67,240 
Vehicle Hours 1,189 1,059 1,439 767 4,454 
Vehicles Required 440 182 533 120 533 

Source: SEWRPC. 
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Table 318 

TRANSIT TRIPMAKING BY PURPOSE IN THE MILWAUKEE AREA FOR THE BASE 
SYSTEM PLAN AND MAXIMUM EXTENT BUS-ON-FREEWAY SYSTEM PLAN UNDER 
THE STABLE OR DECLINING GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Base Plan Maximum Extent Bus-on-Freeway Plan 

Transit Trips Transit Trips 

Total Percent of Total Percent of 
Trip Purpose Person Tripsa Number Total Trips Person Tripsa Number Total Trips 

Home-Based Work ... 962,700 80,500 8.4 962,800 91,800 9.5 
Home-Based Shopping .. 506,900 28,000 5.4 506,000 33,300 6.6 
Home-Based Other . . . . 1,131,100 56,800 5.0 1,127,400 66,000 5.9 
Nonhome Based ... ... 692,300 10,000 1.4 689,500 10,000 1.5 
School. .......... 348,300 40,000 11.6 348,300 40,600 11.7 

Total 3,641,300 215,900 5.9 3,634,000 241,700 6.7 

a The difference in the total person trips generated under the maximum extent bus-on-freeway plan and the total person trips generated under 
the base plan may be attributed to the effect of the level of transit service on household automobile ownership, and the effect of automobile 
ownership on trip generation. Lower levels of transit service have been found to be correlated with increased automobile ownership, and 
greater automobile ownership has been found to be correlated with increased trip generation. The Commission travel simulation models reflect 
these relationships between level of transit service, automobile ownership, and trip generation, as well as the relationships of these factors to 
hcusehold size, level of income, and residential density. The small differences in total person trip generation between these plans, however, are 
not significant in the evaluation of the alternative transit plans under this study. 

Source: SEWRPC. 

Table 319 

PRIMARY AND TOTAL TRANSIT SYSTEM TRIPMAKING BY TIME OF DAY FOR THE 
BASE SYSTEM PLAN AND MAXIMUM EXTENT BUS-ON-FREEWAY SYSTEM PLAN UNDER 

THE STABLE OR DECLINING GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Base Plan Maximum Extent Bus-on-Freeway Plan 

Primary Element Total System Primary Element Total System 

Time Transit Percent Transit Percent Transit Percent Transit Percent 
of Day Trips of Total Trips of Total Trips of Total Trips of Total 

Morning .. 4,700 47.0 52,100 24.1 10,300 27.9 57,400 23.8 
Midday ... 300 3.0 68,800 31.9 8,900 24.2 77,800 32.2 
Afternoon .. 5,000 SO.O 75,800 35.1 14,700 39.8 84,400 34.9 
Evening. ... -- -- 19,200 8.9 3,000 8.1 22,100 9.1 

Total 10,000 100.0 215,900 100.0 36,900 100.0 241,700 100.0 

Source: SEWRPC. 
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Table 320 

TOTAL CAPITAL EXPENDITURES TO DESIGN YEAR REQUIRED FOR THE BASE 
SYSTEM PLAN AND MAXIMUM EXTENT BUS-ON-FREEWA Y SYSTEM PLAN UNDER 
THE STABLE OR DECLINING GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Maximum Extent 
Capital Costa Base Plan Bus-an-Freeway Plan 

Guideway Development
b $ -- $ 14,326,000 

Station DevelopmentC 
...••. 2,886,300 12,966,800 

Vehicle Storage and Maintenance 
Facility Developmenl ......... 18,225,000 22,450,000 

Vehicle Acquisition and Replacementd 159,740,000 223,980,000 

Total $180,851,300 $273,722,800 

a It is assumed under this capital cost analysis that both the base plan and tiro maximum extent bus-on-freeway plan would be implemented 

incrementally from 1985 to 2000. The capital costs shown in this table are those required to develop and maintain the system over the 
20-year plan design period from 1980 to 2000. Portions of nearly all the elements of the plan have useful lives extending beyond the design 

period and are therefore capable of use beyond the design period. 

b Includes for the bus-on-freeway plan the implementation cost of the proposed freeway operational control system in the Milwaukee area, 

which has an estimated useful life of 30 years. 

c Includes the cost of acquiring land for stations and storage and maintenance facilities as necessary-12 acres under the base plan and 
34 acres under the maximum extent bus-on-freeway plan. This land is assumed to have a life of 100 years. The useful life of station facilities 

is estimated at 30 years. 

d This capital cost category includes the cost of acquisition and replacement as necessary over the 20-year design period of all buses used in 

the system. Both plans assume the availability of a fleet of 640 buses with an average age of 10 years in 1980. Buses are assumed to have an 

average useful life of 12 years. 

Source: SEWRPC. 

Under current operating assistance programs, the 
federal government may be expected to fund 
50 percent of the operating deficit up to the total 
urbanized area apportionment, and the State has, 
in the past, funded up to 72 percent of the non
federal share.2 The annual local share of the public 
funding requirement in the year 2000 would be 
about $5.1 million for the maximum extent bus
on-freeway system, and somewhat less, $2.2 mil
lion, for the base system. 

Development of Truncated Plan: The results of the 
traffic assignments to, and attendant evaluation of, 
the maximum extent bus-an-freeway system plan 
are summarized in Table 322. The maximum extent 
bus-on-freeway system plan has higher capital costs 
and greater operating deficits, both in total and 
on a per-passenger basis, than does the base plan. 
In addition, farebox revenues under the maxi
mum extent bus-on-freeway system plan cover 
a much smaller proportion of operating costs in 
the plan design year than do such revenues under 
the base plan, particularly with respect to its pri
mary element. 
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Most of the increases in the cost and decreases in 
the cost-effectiveness of the maximum extent 
bus-on-freeway system plan can be attributed to 
the overextension of primary transit service envi-

2 The maximum federal operating assistance fund
ing allotment for the Milwaukee area for the year 
1979 was $11.6 million in 1979 dollars, greater 
than the $8.0 million required to provide 50 per
cent federal funding of the operating deficits under 
the base plan, but somewhat less than the $18 mil
lion required to provide such funding under the 
maximum extent bus-on-freeway plan. Great uncer
tainty is involved in any estimation of the possible 
federal and state shares of operating deficits, as 
these shares are subject to changing legislative 
action over the plan design period. Even at this 
time, the Governor has proposed changing the state 
share of the operating deficit funding to 25 percent 
of the total operating cost of urban transit systems. 



Table 321 

PRIMARY AND TOTAL TRANSIT SYSTEM DESIGN 
YEAR OPERATING AND MAINTENANCE COSTS 
FOR THE BASE SYSTEM PLAN AND MAXIMUM 

EXTENT BUS-ON-FREEWAY SYSTEM PLAN 
UNDER THE STABLE OR DECLINING GROWTH 

SCENARIO-CENTRALIZED LAND USE PLAN 

Cost Element 

Ridership 
Primary Element ...... . 
Total System ............ . 

Operating and Maintenance Cost 
Primary Element. 
Total System ... , ..... 

Operating and Maintenance 
Cost per Passenger 

Primary Element .. 
Systemwide Average ..... . 

Operating and Maintenance 
Cost per Passenger Mile 

Primary Element .. . 

Total System ........... . 

Farebox Revenue 
Primary Element .......... . 
Total System .. . 

Operating Deficit 
Primary Element. 
Total System .... 

Farebox Revenue as a Percent of 
Operating and Maintenance Costs 

Primary Element ....... . 
Total System. 

Public Funding Under 
Current Program8 

Federal (50 percent of 
operating deficit) 

Primary Element ....... . 
Total System .......... . 

State (72 percent of non federal 
share of operating deficit) 

Primary Element. 
Total System ......... . 

Local 
Primary Element ........ . 
Total System ......... . 

Local Operating Deficit per Ride 
Primary Element .......... . 
Total System ............ . 

Maximum Extent 
Base Plan Bus-an-Freeway Plan 

2,550,000 9,409,500 
62,261,000 68,801,500 

$ 3,129,000 $17,505,800 
40,507,100 66,142,300 

$1.23 $1.86 
0.65 0.98 

$0.15 $0.15 
0.18 0.20 

$ 1,530,000 $ 6,079,200 
24,518,300 30,021,600 

$ 1,599,000 $11,426,600 
15,988,800 36,120,700 

49 35 
61 45 

$ 799,500 $ 5,713,300 
7,914,400 18,060,350 

575,640 4,113,580 
5,755,970 13,003,450 

223,860 1,599,720 
2,238,430 5,056,900 

$0.09 $0.17 
0.04 0.07 

a The maximum federal operating assistance funding allotment for the Milwaukee area for 
the year 1979 was $11.6 million in 1979 dollars, more than the $8.0 million required to 
provide 50 percent federal funding of the operating deficits under the base plan, but 
considerably less than the $18.1 million required to provide such funding under the 
maximum extent bus-on4reeway plan. Great uncertainty is involved in any estimation 
of the possible federal and state shares of operating deficits, as these shares are subject to 
changing legislative action over the plan design period. Even at this time, the Governor 
has proposed changing the state share of the operating deficit funding to 25 percent of 
the total operating cost of urban transit systems. 

Source: SEWRPC. 

sioned in this plan.3 Under the maximum extent 
plan, primary transit service would be extended 
into large areas of the Region not now served. In 
addition, it would be expanded into an all-day 
operation, and it would be provided with head
ways of no more than 30 minutes in the peak 
travel periods in the peak direction and of no more 
than 60 minutes otherwise. Thus, the primary 

Table 322 

COST-EFFECTIVENESS COMPARISON OF THE 
BASE SYSTEM PLAN AND MAXIMUM EXTENT 

BUS-ON-FREEWAY SYSTEM PLAN UNDER 
THE STABLE OR DECLINING GROWTH 

SCENARIO-CENTRALIZED LAND USE PLAN 

Maximum Extent 
Cost Element Base Plan Bus-on-Freeway Plan 

Ridership 
In Design Year ............ 62,261,000 68,801,500 
To Design Year ........... 1,235,037,200 1,287,361,200 

Capital Cost 
Total to Design Year ........ $180,851,300 $273,722,800 
To Design Year per Passenger ... 0.15 0.21 
To Design Year After 

Accounting for Useful Life 
Beyond Design Vear. . . . . . . . 119,819,100 173,830,600 

To Design Year per Passenger 
After Accounting for Useful 
Life Beyond Design Year ..... 0.10 0.14 

Operating Cost 
Percent Met by Farebox 

Revenues in Design Year ..... 61 45 
Operating Deficit in Design Year $ 15,988,800 $ 36,120,700 
Operating Deficit per 

Passenger in Design Year ..... 0.26 0.52 
Operating Deficit to Design Year . 373,223,000 534,278,200 
Operating Defici~ __ ~~ 

Design Year per Passenger ..... 0.30 0.42 

Total Cost 
To Design Year ........... $554,074,300 $808,001,000 

Federal Share ............ 331,292,500 488,117,340 
Nonfederal Share .......... 222,781,800 321,883,660 

To Design Year per Passenger . . . 0.45 0.63 
Federal Share. . . . . . . . . . . . 0.27 0.38 
Nonfederal Share .......... 0.18 0.25 

To Design Year After 
Accounting for Useful Life 
Beyond Design Vear ........ 493,042,100 708,108,800 

Federal Share ........... 282,466,800 406,203,580 
Nonfederal Share ......... 210,575,300 301,905,220 

To Design Year per Passenger 
After Accounting for Useful 
Life Beyond Design Year ..... 0.40 0.56 

Federal Share ...••••.... 0.23 0.32 
Nonfederal Share. . . . . . . . • 0.17 0.24 

Sourc.: SEWRPC. 

3 The extension of local and express service under 
the maximum extent bus-on-freeway plan and all 
other plans also contributes to this increase in cost 
and decrease in cost-effectiveness. The express (sec
ondary) and local (tertiary) service included in 
each maximum extent primary transit system plan 
is basically in accord with the adopted long-range 
regional transportation system plan. The local and 
express routes and schedules were modified, how
ever, to coordinate properly the secondary and 
tertiary service proposed to be provided with the 
primary service proposed under the different pri
mary transit alternatives. Any further refinements 
in the extent of the secondary or tertiary service 
should equally affect the cost of each primary 
transit alternative considered, and should, there
fore, not affect a comparison of those alternatives. 
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Table 323 

OPERATING COST-EFFECTIVENESS OF BUS-ON-FREEWA Y ROUTES OF THE 
MAXIMUM EXTENT BUS-ON-FREEWAY SYSTEM PLAN UNDER THE STABLE 

OR DECLINING GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Passenger 
Miles 

Route of Travel 

l-Port Wash ington 14,209 
2-Cedarburg 9,850 
3-Mequon 7,728 
4-Brown Deer 23,527 
5-River Hills 9,459 
6-Northwest Side 20,563 
7-Wauwatosa 3,471 
8-West Bend 8,782 
9-Germantown 6,953 

10-Menomonee Falls 4,962 
ll-Menomonee Falls 16,753 
12-Brookfield 13,324 
13-Milwaukee County 

Institutions/UWM 422 
14-0conomowoc/Pewau kee 9,340 
15-0conomowoc/Delafield 9,194 
16-Wau kesha 15,288 
17-East Troy 18,786 
18-Hales Corners 13,331 
19-Greenfield 9,669 
20-West All is 12,203 
21-Stadium 3,978 
22-Franklin 8,076 
23-Kenosha 90,872 
24-Racine 82,940 
25-0ak Creek/Ryan Road 16,209 
26-0ak Creek/Rawson Avenue 11,601 
27-South Side/UWM 915 
28-South Side/College Avenue 1,999 

29-South Side/I H 894 8,291 

30-South Side/Holt Avenue 11,351 

31-Cudahy 5,239 

Total 469,285 

Source: SEWRPC. 

transit service proposed would be a true transit 
service, available for tripmaking of all purposes. 
The cost-effectiveness of the routes on which 
bus-on-freeway service would be extended can be 
identified through a determination of what pro
portion of the operating costs of the routes may 
be expected to be recovered through fare box 
revenues. As shown in Table 323, only four of 
the routes under the maximum extent plan are 
expected to meet more than one-half of their 
operating costs through fare box revenues. 
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Percent of 
Operating 

Vehicles Cost Met by 
Farebox Miles Operating Farebox 
Revenue of Travel Cost Revenue 

$ 722 1,844 $ 3,587 20 
500 1,140 2,218 023 

393 1,040 2,023 29 
1,195 1,285 2,500 48 

481 1,146 2,229 22 
1,044 1,042 2,027 52 

176 1,208 2,350 7 
446 1,822 3,544 13 

353 1,274 2,478 14 

252 1,215 2,363 11 

851 1,125 2,188 39 
677 1,046 2,035 33 

21 524 1,019 2 
474 1,666 3,241 15 
467 1,728 3,361 14 
777 945 1,838 42 
954 1,815 3,531 27 
677 1,106 2,151 31 
491 778 1,513 32 
620 783 1,523 41 

202 434 844 24 
410 896 1,743 24 

4,616 2,643 5,141 90 
4,213 2,394 4,657 90 

823 812 1,580 52 
589 853. 1,659 36 

46 473 920 5 
102 276 537 19 
421 840 1,634 26 
577 675 1,313 44 
266 464 903 29 

$23,840 35,292 $68,650 35 

To reduce operating deficits and increase the pro
portion of primary transit operating costs met 
by farebox revenues, it was necessary to truncate 
the maximum extent bus-on-freeway plan. In order 
to do so while maintaining a framework of true 
primary transit service in the Milwaukee area, and, 
importantly, to assure reasonable comparability 
between all primary transit alternatives tested, this 
truncation was limited to reductions in the extent 
of service provided. Nevertheless, those bus-on
freeway facilities and services which could be rea-



sonably cost-effective if the time periods and 
frequency of service offered were reduced were 
identified so that these reduced services could be 
considered for addition to the "best" primary 
transit system plan for this future as "specialized" 
transit service. 

Accordingly, with the objective of reducing bus
on-freeway operating deficits by increasing the 
proportion of bus-on-freeway operating costs met 
by fare box revenues to at least 50 percent, the 
maximum extent bus-on-freeway system plan was 
truncated as set forth in Table 324 and shown on 
Map 126. Each bus-on-freeway route for which 
farebox revenues were not expected to approach 
50 percent of operating costs on an all-day and 
minimum frequency basis was cut back. However, 
those routes which could be expected to meet 
50 percent of their operating costs through fare
box revenues with reductions in time periods or 
frequency of service were identified for consid
eration later in the study, and are summarized in 
Table 324. 

Evaluation of Maximum Extent 
Commuter Rail System Plan 
Another of the primary transit technologies poten
tially applicable in the Milwaukee area over the 
next 20 years is commuter rail. The maximum 
extent system plan developed for this technology 
is summarized with respect to its coverage and 
routes in Chapter III of this report on Map 57 and 
in Table 122, and is summarized with respect to 
its operation under this future in Tables 325 
through 327. Map 53 and Table 111 of Chap
ter III and Tables 326, 316, and 317 provide 
comparable information for the base, or bench
mark, plan used in the study. A description of the 
facilities and services of the primary, express, and 
local elements of both the maximum extent com
muter rail plan and the base plan is provided in 
Chapter III of this report and will not be repeated 
here. Only those characteristics of the maximum 
extent commute.r rail plan which vary between the 
futures, specifically, the provision of service to 
meet demand, will be discussed. 

Under this alternative future, headways on the com
muter rail primary transit element were assumed 
to be one-half hour in the peak period in the peak 
direction, and every hour otherwise. Commuter rail 
trains would consist of a locomotive and one coach, 
except on the route through Racine to Kenosha, 
where trains of two coaches would be used during 
the peak periods. Under the maximum extent com
muter rail plan for this future, there would be 
7,400 vehicle miles of primary transit service-

4 Reductions in the time periods of service and 
increases in the headways operated have the poten
tial to affect primary transit cost-effectiveness 
significantly. The off-peak-period operations of 
bus-on-freeway service under this future are less 
cost-effective than the peak-period operations. 
However, limiting bus-on-freeway service to the 

'peak travel periods may be expected to increase 
only slightly the average systemwide proportion 
of bus-on-freeway operating costs met by fare box 
revenues, because under peak-period-only opera
tion, travel on the bus-on-freeway system may be 
expected to be reduced to the primarily work- and 
school-related travel generated during the morning 
peak period. Nevertheless, because travel on the 
bus-on-freeway system during the peak periods is 
highly directional, being largely oriented to the 
Milwaukee central business district in the morning 
and from the central business district in the after
noon, limiting service in the peak period to the 
peak direction could be expected to double the 
proportion of bus-on-freeway operating costs met 
by farebox revenues. This conclusion assumes the 
use of satellite storage facilities for the limited 
number of peak-period buses required to serve the 
most outlying stations. Under such an arrangement, 
drivers would have to report to, and leave work 
from, the outlying stations. Otherwise, the extent 
of deadhead bus miles required for such a peak
period and peak-direction operation would be 
inconsistent with the average operating cost per 
revenue bus mile used to estimate the costs of bus 
alternatives under this study. 

To reduce the frequency of service, maximum head
ways in the peak periods and the peak direction 
were increased from 30 to 60 minutes with only 
a relatively small reduction in transit use and a sub
stantial reduction in operating cost. The decrease 
in ridership would result from the attendant 
increase in wait time for transit service. First wait 
times under this study were assumed to approxi
mate one-half of the headway up to a maximum 
of 10 minutes. Consequently, the increases in maxi
mum headway would not affect this wait time. 
However, all subsequent wait times, which are 
attendant to transfers, were estimated at one-half 
of the headway with no upper limit. It should be 
noted that, by not permitting headways greater 
than 60 minutes, it was assumed that any decrease 
in operating costs possible through further head
way increases would result in ridership and revenue 
reductions and a subsequent stabilization or decline 
in the proportion of operating costs recovered 
from farebox revenues. The ridership reductions 
would result from the inconvenient schedule. 
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Table 324 

RECOMMENDED CHANGES IN THE MAXIMUM EXTENT BUS-ON-FREEWAY SYSTEM PLAN 
UNDER THE STABLE OR DECLINING GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Route Recommended Change 

l-Port Washington Route to be truncated but retained for consideration as addition to 
final plan, with service limited to peak periods and peak directions, 
and possibly increased headways 

2 -Ceda rbu rg Route to be truncated but retained for consideration as addition to 
final plan, with service limited to peak periods and peak directions, 
and possibly increased headways 

3-Mequon Route to be eliminated 

5-River Hills Route to be cut back to park-ride lot at the North-South Freeway 
(IH 43) and W. Silver Spring Drive 

7 -Wauwatosa Route to be truncated but retained for consideration as addition to 
final plan, with service limited to peak periods and possibly 
increased headways. Also, feeder loop operating over W. Burleigh 
Street and N. Mayfair Road to park-ride lot at Zoo Freeway 
(USH 45) and W. Watertown Plank Road to be dropped. Express 
service to N. Glenview Avenue to be cut back 

8-West Bend Route to be eliminated 

9-Germantown, and Routes to be combined into one route 
10, and ll-Menomonee Falls 

l2-Brookfield Route to be truncated but retained for consideration as addition to 
final plan, with service limited to peak periods and possibly 
increased headways 

l3-Milwaukee County Route to be eliminated 
Institutions/UWM 

l4-0conomowoc/Pewau kee Route to be truncated but retained for consideration as addition to 
final plan, with service limited to peak periods and peak directions, 
and possibly increased headways 

l5-0conomowoc/Delafield Route to be eliminated 

17 - East Troy Route to be truncated but retained for consideration as addition to 
final plan, with service limited to peak periods and peak directions, 
and possibly increased headways 

l8-Hales Corners Route to be truncated but retained for consideration as addition to 
final plan, with service limited to peak periods and possibly 
increased headways 

2D-West All is Route to be truncated but retained for consideration as addition to 
final plan, with service limited to peak periods and possibly 
increased headways 

2l-Stadium Route to be truncated but retained for consideration as addition to 
final plan, with service limited to peak periods and possibly 
increased headways 

22-Franklin Route to be eliminated 

26-0ak Creek/Rawson Avenue Route to be truncated but retained for consideration as addition to 
final plan, with service limited to peak periods and possibly 
increased headways 

27-South Side/UWM Route to be eliminated 

28-South Side/College Avenue Route to be eliminated 

29-South Side/IH 894 Route to be truncated but retained for consideration as addition to 
final plan, with service limited to peak periods and possibly 
increased headways 

3D-South Side/Holt Avenue Route to be truncated but retained for consideration as addition to 
final plan, with service limited to peak periods and possibly 
increased headways 

3l-Cudahy Route to be truncated but retained for consideration as addition to 
final plan, with service limited to peak periods and possibly 
increased headways 

Source: SEWRPC. 



Map 126 

RECOMMENDED TRUNCATED 
BUS-ON-FREEWAY SYSTEM 

PLAN UNDER THE STABLE OR 
DECLINING GROWTH SCENARIO
CENTRALIZED LAND USE PLAN 
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The maximum extent bus-an-freeway system plan shown on Map 52 in Chapter III was truncated with the objective of maximizing the number 
of bus-on. freeway primary tfansit routes for which 50 percent of the operating costs could be met with farebox revenues . A total of 9 of the 
3 1 routes in the maximum e)(tent plan, totaling 365 route miles in length, were proposed to be retained in the truncated plan. Thirteen of the 
23 routes proposed to be deleted from the truncated plan were recommended to be considered for addition to the final "best" plan recom· 
mended for this future as specialized peak·period·only service, 

Source: SEWRPC, 559 
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Table 325 

PRIMARY TRANSIT STATIONS FOR THE MAXIMUM EXTENT COMMUTER RAIL SYSTEM PLAN 
UNDER THE STABLE OR DECLINING GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Travel Time 
Faci! ities and Services to Milwaukee 

Connecting 
CaD 

Frequency of Service (trains per period) Location (minutes) 
Connecting Express or 

Morning Midday Afternoon Evening Civil Parking Primary Local Of!-
Intersection Division Status Shefter Spaces Routes Routes Peak Peak In Out In Out In Out In Out 

N. Maple Street and 
W. Grand Avenue. .. City of Proposed Ves 30 1 -- 55 55 6 3 6 6 3 6 4 4 

Port Washington 
I H 43 and CTH C ... ... Town of Grafton Proposed Ves 25 1 -- 44 44 6 3 6 6 3 6 4 4 
IH 43 and Mequon Road .. City of Mequon Proposed Ves 40 1 1 38 38 6 3 6 6 3 6 4 4 
Rexleigh Drive and 

E. Brown Deer Road ... Village of Bayside Proposed Ves -- 1 2 32 32 6 3 6 6 3 6 4 4 
Railroad Street and 

Dekora Street . . . . . . . Village of Saukville Proposed Ves 30 1 -- 58 58 6 3 6 6 3 6 4 4 
11 th Avenue and 

North Street, . Village of Grafton Proposed Ves 60 1 1 51 51 6 3 6 6 3 6 4 4 
Cardinal Avenue and 

Pioneer Road. ....... City of Cedarburg Proposed Ves 150 1 1 44 44 6 3 6 6 3 6 4 4 
Main Street and 

Friestadt Road. . . .... Village of Thiensville Proposed Ves 40 1 1 39 39 6 3 6 6 3 6 4 4 
Baehr Road and 

Donges Bay Road. .... City of Mequon Proposed Ves 40 1 1 34 34 6 3 6 6 3 6 4 4 
Deerbrook Trail and 

W. Brown Deer Road. · . Village of Proposed Ves 75 1 1 29 29 6 _ 3 6 6 3 6 4 4 
Brown Deer 

N. Teutonia Avenue and 
W. Silver Spring Drive .. City of Milwaukee Proposed Ves 125 3 2 22 22 18 9 18 18 9 18 12 12 

N. 34th Street and 
W. Capitol Drive ... ... City of Milwaukee Proposed Ves -- 3 2 17 17 18 9 18 18 9 18 12 12 

N. 30th Street and 
W. North Avenue ... · . City of Milwaukee Proposed Ves -- 3 2 13 13 18 9 18 18 9 18 12 12 

N. 44th Street and 
W. Blue Mound Road, . City of Milwau kee Proposed Ves -- 4 1 6 6 24 12 24 24 12 24 16 16 

N. 5th Street and 
W, St. Paul Avenue . , · . City of Milwaukee Existing Ves -- 6 3 -- -- 36 18 36 36 18 36 24 24 

Island Drive and 
E, Washington Street, · . City of West Bend Proposed Ves 20 1 -- 64 64 6 3 6 6 3 6 4 4 

N, Center Street and 
Mai n Street. . . ...... Village of Jackson Proposed Ves 75 1 -- 53 53 6 3 6 6 3 6 4 4 

S, Country Aire Drive 
and Mequon Road ... · . Village of Proposed Ves 50 1 1 42 42 6 3 6 6 3 6 4 4 

Germantown 
N. 107th Street and 
W. Brown Deer Road , City of Milwaukee Proposed Ves 60 1 2 35 35 6 3 6 6 3 6 4 4 

N. 68th Street and 
W, Bradley Road. ... City of Milwaukee Proposed Ves 75 1 1 29 29 6 3 6 6 3 6 4 4 

S, Main Street and 
Coli ins Street. ..... · . City of Proposed Ves 25 1 -- 62 62 6 3 6 6 3 6 4 4 

Oconomowoc 
Sawyer Road 

and USH 16 ... . ... Town of Proposed Ves -- 1 -- 55 55 6 3 6 6 3 6 4 4 
Oconomowoc 

lakeland Road 
and CTH PP ... , .. Village of Nashotah Proposed Ves 30 1 -- 50 50 6 3 6 6 3 6 4 4 

Cottonwood Avenue 
and Pawling Avenue .. Village of Hartland Proposed Ves 75 1 -- 45 45 6 3 6 6 3 6 4 4 

W. Wisconsin Avenue 
and Capitol Drive .. Village of Pewaukee Proposed Ves 75 1 1 38 38 6 3 6 6 3 6 4 4 

Duplainville Road 
and Marjean Lane. Town of Pewaukee Proposed Ves lOa 1 1 32 32 6 3 6 6 3 6 4 4 

N. Brookfield Road 
and River Road ... .. . City of Brookfield Proposed Ves 50 1 1 27 27 6 3 6 6 3 6 4 4 

Legion Drive and 
Watertown Plank Road .. Village of Elm Grove Proposed Ves 75 1 1 19 19 6 3 6 6 3 6 4 4 

N. 75th Street and 
W. State Street . ..... . City of Wauwatosa Proposed Ves 40 1 4 12 12 6 3 6 6 3 6 4 4 

N. Barstow Street 
and Cutler Street ... · . City of Waukesha Proposed Ves 75 1 1 46 46 6 3 6 6 3 6 4 4 

Pearl Street and CTH A · . Town of Waukesha Proposed Ves 125 1 -- 40 40 6 3 6 6 3 6 4 4 
S. Moorland Road 

and Honey Lane. ... City of New Berlin Proposed Ves 50 1 2 33 33 6 3 6 6 3 6 4 4 
S. 10ath Street and 

Manor Park Drive . ... City of West Allis Proposed Ves 50 1 4 26 26 6 3 6 6 3 6 4 4 
S. 70th Street and 

Dickinson Street. ... City of Milwaukee Proposed Ves -- 1 1 19 19 6 3 6 6 3 6 4 4 
S. 27th Street and 

W. Dakota Street ... , . City of Milwaukee Proposed Ves -- 1 4 12 12 6 3 6 6 3 6 4 4 
14th Avenue and 

54th Street. .. . . .. City of Kenosha Existing Ves 75 1 1 63 63 6 3 6 6 3 6 4 4 
5TH 32 and CTH E . Town of Somers Proposed Ves 125 1 1 57 57 6 3 6 6 3 6 4 4 



Table 325 (continued) 

Travel Time 
Facilities and Services to Milwaukee 

location 

Station Civil Parking 
Number Intersection Division Status Shelter Spaces 

38 Memorial Drive and 
State Street. . . . . . . . . City of Racine Proposed Yes 100 

39 5TH 32 and 
Three Mile Road .••.•. Town of Caledonia Proposed Yes 150 

40 5th Avenue and 
E. Ayan Road ...•.•• City of Oak Creek Proposed Yes 75 

41 13th Avenue and 
E. Rawson Avenue .... City of Proposed Yes --

South Milwaukee 
42 Whitnall Avenue and 

E. Grange Avenue •..•. City of Cudahy Proposed Yes 75 
43 Brust Avenue and 

E. Oklahoma Avenue ••• City of Milwaukee Proposed Yes --

Source: SEWRPC. 

a 5 percent increase over the level of service pro
vided in the base plan. The number of express and 
local service bus miles operated would increase by 
about 38 percent over the number envisioned in 
the base plan, from about 60,230 to about 82,850 
bus miles on an average weekday. 

Transit Utilization: Under the maximum extent 
commuter rail system plan for the stable or declin
ing growth scenario-centralized land use plan 
alternative future, 230,500 trips may be expected 
to be made on public transit in the Milwaukee area 
on an average weekday in the plan design year, as 
shown in Tables 328 and 329. About 11,000, or 
5 percent, of these transit trips may be expected 
to utilize the primary transit system for all or 
a portion of the trip. Thus, the maximum extent 
commuter rail system plan envisions that about 
6 percent of the total of 3.6 million person trips 
which may be expected to be made in the greater 
Milwaukee area in the plan design year will be 
made using public transit, and that less than 1 per
cent will be made using primary transit. Only 
1,000 more transit trips may be expected to be 
made on the primary element of the commuter 
rail plan than on the primary element of the base 
plan on an average weekday. About 15,000, or 
7 percent, more total transit trips may be expected 
under the commuter rail plan than under the base 
plan. Almost all this difference would occur on the 
local and express elements of the plan. 

Connecting 
CaD 

Frequency of Service (trains per period) 
(mil1utes) 

Connecting Express or 
Morning Midday Afternoon Evening 

Primary Local Off· 
Routes Routes Peak Peak In Out In Out In Out In Out 

1 1 45 45 6 3 6 6 3 6 4 4 

1 1 39 39 6 3 6 6 3 6 4 4 

1 2 29 29 6 3 6 6 3 6 4 4 

1 2 22 22 6 3 6 6 3 6 4 4 

1 2 18 18 6 3 6 6 3 6 4 4 

1 2 10 10 6 3 6 6 3 6 4 4 

Costs: Estimates of the total capital costs that 
would be incurred in the development of the 
maximum extent commuter rail system plan and 
the base system plan are summarized in Table 330. 
The costs shown include all track rehabilitation 
and construction costs, plus the cost of all loco
motive and passenger coach, and supporting bus, 
acquisition and replacement, as needed, over the 
plan design period. Most capital items required 
to implement the plan would have useful lives 
beyond the 20-year plan design period, as noted 
in Table 330. 

The total capital cost of the base plan is esti
mated at $181 million. Most of this cost would 
be required to purchase buses for the proposed 
short-range service expansion within Milwaukee 
County and to replace buses to maintain existing 
service to the year 2000. About $19 million, or 
10 percent of the total capital cost, would be 
required for the primary transit element. 

The total capital cost of the maximum extent 
commuter rail plan is estimated at $305 million. 
About 37 percent of the total cost, or $113 mil
lion, would be required for the primary transit 
element of the plan. 

Under current funding programs, all capital expense 
items are eligible for up to 80 percent federal 
funding. Based upon this formula, the nonfederal 
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Table 326 

FACILITY AND OPERATION CHARACTERISTICS 
OF THE BASE SYSTEM PLAN AND MAXIMUM 

EXTENT COMMUTER RAIL SYSTEM PLAN 
UNDER THE STABLE OR DECLINING GROWTH 

SCENARIO-CENTRALIZED LAND USE PLAN 

Maximum 
Extent 

Base Commuter 
Characteristic Plan Rail Plan 

Primary Element 
Exclusive Guideway Miles 
Subway. -- --
Elevated. -- --
At-Grade -- 157.3 

Total -- 157.3a 

Shared Guideway Miles 
Freeways. 51.5 --
Surface Arterial Streets. 49.5 --

Total 101.0 --

Route Miles 449 354 
Vehicle Miles. 7,010 7,382 
Vehicle Hours. 298 220 
Vehicles Required. 59 42 
Trains Required. -- 36 

Express and Local Elements 
Route Miles 1,302 1,853 
Vehicle Miles. 60,230 82,850 
Vehicle Hours 4,156 5,270 
Vehicles Required. 474 730 

Total System 
Route Miles 1,755 2,207 
Vehicle Miles. 67,240 90,230 
Vehicle Hours 4,454 5,490 
Vehicles Required. 533 772 
Trains Requ ired. -- 36 

a Although commuter rail operation is designated in this table as 
being over an exclusive guideway, commuter trains would, in fact, 
operate over railway trackage shared with freight trains. 

Source: SEWRPC. 

share of the total capital cost of the maximum 
extent commuter rail plan can be expected to 
approximate $61 million. The remaining $344 mil
lion would constitute the federal share of the 
capital cost under the Urban Mass Transportation 
Administration (UMT A) Sections 3 and 5 funding 
programs. Under the base plan, the nonfederal 
share and the federal share are estimated to total 
$36 million and $145 million, respectively. 
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Table 331 presents the annual operating and main
tenance costs and fare box revenues anticipated for 
the design year of the base and maximum extent 
commuter rail plans. Under the base plan, oper
ating and maintenance costs may be expected to 
approximate $41 million in the design year for 
both primary transit and local and express bus 
service in the Milwaukee area. Implementation of 
the maximum extent commuter rail plan would 
increase the total operating and maintenance costs 
by $21 million, to a total cost of $62 million. The 
cost of operating and maintaining the primary 
transit system in the design year may be expected 
to approximate $3 million under the base plan, and 
$11 million under the maximum extent commuter 
rail plan. Primary transit system operating and 
maintenance costs would thus represent 8 percent 
of the total operating and maintenance costs 
expected in the design year of the base plan, and 
17 percent of the total operating and maintenance 
costs expected in the design year of the maximum 
extent commuter rail plan. 

The average operating cost per passenger for the 
base plan in the plan design year is estimated at 
$0.65. For the maximum extent commuter rail 
plan, the average cost per passenger may be 
expected to approach $0.95-$0.30, or 46 percent, 
more than the base plan cost. The average oper
ating cost per passenger mile would be somewhat 
greater under the maximum extent commuter rail 
plan, $0.23, than under the base plan, $0.18. The 
average operating cost per passenger and per pas
senger mile for the primary element of the base 
plan would be $1.23 and $0.15, respectively, and 
for the maximum extent commuter rail plan would 
be $3.81 and $0.25, respectively. 

The total annual farebox revenue which may be 
expected to be generated in the plan design year 
under the base plan is $25 million, expressed in 
1979 dollars, compared with $28 million under 
the maximum extent commuter rail plan. Under 
the commuter rail alternative, the primary element 
may be expected to generate about 9 percent, or 
$2.4 million, of the total revenues, compared with 
6 percent, or $1.5 million, under the base plan. 

The operating deficit in the year 2000 for the 
maximum extent commuter rail plan would be 
about $34 million, expressed in 1979 dollars, 
requiring a subsidy of about $0.51 per passenger. 
This compares with the base system plan deficit 
of about $16 million, or $0.26 per passenger. Fare
box revenues could cover 45 percent of the oper-



Table 327 

TIME-OF-DAY OPERATION OF THE MAXIMUM EXTENT COMMUTER RAIL SYSTEM PLAN 
UNDER THE STABLE OR DECLINING GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Morning Midday 
Element Peak Off-Peak 

Primary 
Route Miles ........ 354 354 
Vehicle Miles ....... 1,890 2,188 
Vehicle Hours · ..... 50 70 
Vehicles (coaches) 

Required ......... 42 18 
Trains Required ..... 36 18 

Express and Local 
Route Miles ........ 1,853 1,775 
Vehicle Miles ....... 20,710 20,560 
Vehicle Hours · ..... 1,380 1,190 
Vehicles Required .... 625 243 

Total System 
Route Miles ........ 2,207 2,129 
Vehicle Miles ....... 22,600 22,750 
Vehicle Hours · ..... 1,430 
Vehicles Required .... 667 
Trains Required ..... 36 

Source: SEWRPC_ 

ating costs under the maximum extent commuter 
rail plan and 61 percent of such costs under the 
base plan. 

Under current operating assistance programs, the 
federal government may be expected to fund 
50 percent of the operating deficit up to the 
total urbanized area apportionment, and the State 
has, in the past, funded up to 72 percent of the 
nonfederal share. 5 The annual local share of the 
public funding requirement in the year 2000 would 
be about $4.8 million for the maximum extent 
commuter rail plan. The local funding require
ment for the base system would be somewhat less
$2.2 million. 

Development of Truncated Plan: The results of 
the traffic assignments to, and attendant evalua
tion of, the maximum extent commuter rail 
system plan are summarized in Table 332. The 
maximum extent commuter rail system plan may 
be expected to have higher capital costs and 
greater operating deficits, both in total and on 
a per-passenger basis, than the base plan. In addi
tion, the farebox revenues under the maximum 

1,260 
261 

18 

Afternoon Evening 
Peak Off-Peak Total 

354 354 354 
1,890 1,414 7,382 

50 50 220 

42 18 42 
36 18 36 

1,853 1,672 1,853 
24,260 17,320 82,850 

1,630 1,070 5,270 
730 191 730 

2,207 2,026 2,207 
26,150 18,730 90,230 

1,680 1,120 5,490 
772 209 772 

36 18 36 

extent commuter rail system plan may be expected 
to cover a much smaller proportion of operating 
costs in the plan design year than would such 
revenues under the base plan, particularly with 
respect to its primary element. 

5 The maximum federal operating assistance fund
ing allotment for the Milwaukee area for the year 
1979 was $11.6 million in 1979 dollars, more than 
the $8.0 million required to provide 50 percent 
federal funding of the operating deficit under the 
base plan, but somewhat less than the $17.0 mil
lion required to provide such funding under the 
maximum extent commuter rail plan. Great uncer
tainty is involved in any estimation of the possible 
federal and state shares of operating deficits, as 
these shares are subject to changing legislative 
action over the plan design period. Even at this 
time, the Governor has proposed changing the state 
share of the operating deficit funding to 25 percent 
of the total operating cost of urban transit systems. 
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Table 328 

TRANSIT TRIPMAKING BY PURPOSE IN THE MI LWAUKEE AREA FOR THE BASE 
SYSTEM PLAN AND MAXIMUM EXTENT COMMUTER RAIL SYSTEM PLAN UNDER 

THE STABLE OR DECLINING GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Base Plan Maximum Extent Commuter Rail Plan 

Transit Trips Transit Trips 

Total Percent of Total Percent of 
Trip Purpose Person Trips Number Total Trips Person Trips Number Total Trips 

Home-Based Work .... 962,700 80,500 8.4 963,100 86,100 8.9 
Home-Based Shopping .. 506,900 28,000 5.5 506,400 31,900 6.3 
Home-Based Other .... 1,131,100 56,800 5.0 1,129,000 61,900 5.5 
Nonhome Based ...... 692,300 10,000 1.4 690,300 10,000 1.4 
School ........... 348,300 40,600 11.6 348,300 40,600 10.9 

Total 3,641,300 215,900 5.9 3,637,100 230,500 6.3 

Source: SEWRPC. 

Table 329 

PRIMARY AND TOTAL TRANSIT SYSTEM TRIPMAKING BY TIME OF DAY FOR THE 
BASE SYSTEM PLAN AND MAXIMUM EXTENT COMMUTER RAIL SYSTEM PLAN UNDER 

THE STABLE OR DECLINING GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Base Plan Maximum Extent Commuter Rail Plan 

Primary Element Total System Primary Element Total System 

Time Transit Percent Transit 
of Day Trips of Total Trips 

Morning ... 4,700 47.0 52,100 
Midday .... 300 3.0 68,800 
Afternoon .. 5,000 50.0 75,800 
Evening .... -- -- 19,200 

Total 10,000 100.0 215,900 

Source: SEWRPC. 

Most of the increases in the cost and decreases in 
the cost-effectiveness of the maximum extent com
muter rail system plan can be attributed to the 
overextension of primary transit service envisioned 
in this plan~ Under the maximum extent plan, pri-

6 The extension of local and express service under 
the maximum extent commuter rail plan and all 
other plans also contributes to this increase in cost 
and decrease in cost-effectiveness. The express (sec
ondary) and local (tertiary) service included in 
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Percent Transit Percent Transit Percent 
of Total Trips of Total Trips of Total 

24.1 3,400 30.9 54,800 23.8 
31.9 2,600 23.6 74,300 32.2 
35.1 4,000 36.4 80,600 35.0 

8.9 1,000 9.1 20,800 9.0 

100.0 11,000 100.0 230,500 100.0 

each maximum extent primary transit system plan 
is basically in accord with the adopted long-range 
regional transportation system plan. The local and 
express routes and schedules were modified, how
ever, to coordinate properly the secondary and 
tertiary service proposed to be provided with the 
primary service proposed under the different pri
mary transit alternatives. Any further refinements 
in the extent of the secondary or tertiary service 
should equally affect the cost of each primary 
transit alternative considered, and should, there
fore, not affect a comparison of those alternatives. 



Table 330 

TOTAL CAPITAL EXPENDITURES TO DESIGN YEAR REQUIRED FOR THE BASE 
SYSTEM PLAN AND MAXIMUM EXTENT COMMUTER RAIL SYSTEM PLAN UNDER 

THE STABLE OR DECLINING GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Maximum Extent 
Capital Costa Base Plan Commuter Rail Plan 

Guideway Development ..... . . . . .. · .... $ -- $ 34,536,900
d 

Station Developmentb ...... ... · . 2,886,300 8,324,800 
Vehicle Storage and Maintenance 

Facility Developmentb ........ · . 18,225,000 26,795,400 
Vehicle Acquisition and Replacementc. · .. 159,740,000 235,810,000 

Total $180,851,300 $305,467,100 

a It is assumed under this capital cost analysis that both the base plan and the maximum extent commuter rail plan would be implemented 
incrementally from 1985 to 2000. The capital costs shown in this table are those required to develop and maintain the system over the 
20-year plan design period from 1980 to 2000. Portions of nearly all the elements of the plan have useful lives extending beyond the design 
period and are therefore capable of use beyond the design period. 

b Includes the cost of acquiring land for stations and storage and maintenance facilities as necessary-12 acres under the base plan and 
23 acres under the maximum extent commuter rail plan. This land is assumed to have a life of 100 years. The useful life of station facilities 
is estimated at 30 years. 

c This capital cost category includes the cost of acquisition and replacement as necessary over the 20-year design period of all buses and com
muter rail vehicles used in all elements of the system: primary, express, and local. Both plans assume a fleet of 640 buses with an average age 
of 10 years in 1980. Buses are assumed to have an average useful life of 12 years. Commuter rail coaches and locomotives have an estimated 
useful life of 30 years. 

d The Milwaukee Road has proposed major track rehabilitation work on some of the railway line segments herein considered for potential use 
by commuter trains. Should all of this track rehabilitation work be completed, the capital investment necessary for guideway development of 
the maximum extent commuter rail system would be reduced by $12,274,000 to $22,262,900. As of April 1981, such rehabilitation work in 
the amount of $3,454,000 had been completed by the Milwaukee Road during the 1980 and 1981 working seasons. 

Source: SEWRPC. 

mary transit service would be extended into large 
areas of the Region not now served. In addition, it 
would be expanded into an all-day operation, and 
it would be provided at headways of no more than 
30 minutes during the peak travel periods in the 
peak direction and 60 minutes otherwise. Thus, the 
primary transit service proposed would be a true 
transit service, available for tripmaking of all pur
poses. The cost-effectiveness of the routes on 
which commuter rail service would be extended 
can be identified through a determination of what 
proportion of the operating costs of the routes 
may be expected to be recovered through fare box 
revenues. As shown in Table 333, under the maxi
mum extent plan only the route to Kenosha may 
be expected to meet about one-half of its operating 

costs through fare box revenues. All of the other 
routes are expected to meet less than 20 percent of 
their operating costs through fare box revenues. 

To reduce operating deficits and increase the 
proportion of primary transit operating costs met 
by farebox revenues, it was necessary to truncate 
the maximum extent commuter rail plan. In order 
to do so while maintaining a framework of true 
primary transit service in the Milwaukee area, and, 
importantly, to assure reasonable comparability 
between all primary transit alternatives tested, this 
truncation was limited to reductions in the extent 
of service provided. Nevertheless, those commuter 
rail facilities and services which could be rea
sonably cost-effective if the time periods and 
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Table 331 

PRIMARY AND TOTAL TRANSIT SYSTEM DESIGN 
YEAR OPERATING AND MAINTENANCE COSTS 
FOR THE BASE SYSTEM PLAN AND MAXIMUM 

EXTENT COMMUTER RAIL SYSTEM PLAN 
UNDER THE STABLE OR DECLINING GROWTH 

SCENARIO-CENTRALIZED LAND USE PLAN 

Cost Element 

Ridership 

Primary Element. 
Total System .. 

Operating and Maintenance Cost 
Primary Element. 
Total System. 

Operating and Maintenance 
Cost per Passenger 

Primary Element. 

Systemwide Average 

Operating and Maintenance 
Cost per Passenger Mile 

Primary Element. 
Total System. 

Farebox Revenue 
Primary Element. 

Total System. 

Operating Deficit 
Primary Element. 
Total System. 

Farebox Revenue as a Percent of 
Operating and Maintenance Costs 

Primary Element. 

Total System. 

Public Funding Under 
Current ProgramS 

Federal (50 percent of 

operating deficit) 

Primary Element. 

Total System . 
State (72 percent of nonfederal 

share of operating deficit) 
Primary Element. 
Total System 

Local 
Primary Element. 
Total System . 

Local Operating Deficit per Ride 
Primary Element. 
Total System. 

Maximum Extent 
Base Plan Commuter Rail Plan 

2,550,000 2,805,000 
62,261,000 66,460,000 

$ 3,129,000 $10,676,900 
40,507,100 62,093,900 

$1.23 $3.81 
0,65 0.95 

$0.15 $0.25 
0.18 0.23 

$ 1,530,000 $ 2,402,100 
24,518,300 28,078,700 

$ 1,599,000 $ 8,274,800 
15,988,800 34,015,200 

49 23 
61 45 

$ 799,500 $ 4,137,400 
7,994,400 17,007,600 

575,600 2,978,900 
5,756,000 12,245,500 

233,900 1,158,500 
2,238,400 4,762,100 

$0.09 $0.41 
0.04 0.07 

a The maximum federal operating assistance funding allotment for the Milwaukee area for 
the year 1979 was $11.6 million in 1979 dollars, greater than the $8.0 million required 
to provide 50 percent federal funding of the operating deficits under the base plan, but 
considerably less than the $17.0 million required to provide such funding under the 
maximum extent commuter rail system plan. Great uncertainty is involved in any esti
mation of the possible federal and state shares of operating deficits, as these shares are 
subject to changing legislative action Oller the plan design period. Even at this time, the 
Governor has proposed changing the state share of the operating deficit funding to 25 per
cent of the total operating cost of urban transit systems. 

Source: SEWRPC, 

frequency of service offered were reduced were 
identified so that these reduced services could be 
considered for addition to the "best" primary 
transit system plan for this future as "specialized" 
transit service. 7 
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Table 332 

COST-EFFECTIVENESS COMPARISON OF THE 
BASE SYSTEM PLAN AND MAXIMUM EXTENT 
COMMUTER RAIL SYSTEM PLAN UNDER THE 
STABLE OR DECLINING GROWTH SCENARIO-

CENTRALIZED LAND USE PLAN 

Cost Element 

Ridership 
In Design Year ........... . 
To Design Year 

Capital Cost 
Total to Design Year 
To Design Year per Passenger 
To Design Year After 

Accounting for Useful Life 
Beyond Design Year ....... . 

To Design Year per Passenger 
After Accounting fOT Useful 
Life Beyond Design Year ..... 

Operating Cost 
Percent Met by Farebox 

Revenues in Design Year 
Operating Deficit in Design Year 
Operating Deficit per 

Passenger in Design Year ..... 
Operating Deficit to Design Year . 
Operating Deficit to 

Design Year per Passenger ..... 

Total Cost 
To Design Year .......... . 

Federal Share ........... . 
Nonfederal Share ......... . 

To Design Year per Passenger .. . 
Federal Share ........... . 
Nonfederal Share ......... . 

To Design Year After 
Accounting for Useful Lifa 
Beyond Design Year ....... . 

Federal Share .......... . 
Nonfederal Share ........ . 

To Design Year per Passenger 
After Accounting for Useful 
Life Beyond Design Year .... . 

Federal Share .......... . 
Nonfederal Share ........ . 

Source: SEWRPC. 

Maximum Extent 
Base Plan Commuter Rail Plan 

62,261,000 66,460,000 
1,235,037,200 1,268,629,200 

$180,851,300 $305,467,100 
0.15 0.24 

119,819,100 260,209,900 

0.10 0,21 

61 45 
$ 15,988,800 $ 34,015,200 

0.26 0.51 
373,223,000 517,434,200 

0.30 0.41 

$554,074,300 $822,901,300 
331,292,500 503,090,780 
222,781,800 319,810,520 

0,45 0.65 
0.27 0.39 
0.18 0.26 

493,042,100 777 ,644,100 
282,466,800 466,885,000 
210,575,300 310,759,100 

0,40 0,62 
0,23 0,37 
0.17 0,25 

7 Reductions in the time periods of service and 
increases in the head ways operated have the poten
tial to affect primary transit cost-effectiveness 
significantly. The off-peak-period operations of 
commuter rail service under this future are less 
cost-effective than the peak-period operations. 
However, limiting commuter rail service to the 
peak travel periods may be expected to increase 
the average systemwide proportion of commuter 
rail operating costs met by fare box revenues only 
slightly, because under such a peak-period-only 
operation, travel on the commuter rail system 

(footnote continued on next page) 



Table 333 

OPERATING COST-EFFECTIVENESS OF COMMUTER RAIL ROUTES OF THE 
MAXIMUM EXTENT COMMUTER RAIL SYSTEM PLAN UNDER THE STABLE 

OR DECLINING GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Passenger 
Miles Farebox 

Route of Travel Revenue 

Kenosha .......... 93,290 $5,230 
Waukesha ......... 14,660 820 
Oconomowoc . . . . . .. 14,880 830 
Saukville .......... 8,240 460 
West Bend ......... 18,820 1,060 
Port Washington ...... 18,270 1,020 

Total 168,160 $9,420 

Source: SEWRPC. 

(footnote 7 continued) 

may be expected to be reduced to the largely 
work- and school-related travel carried during the 
morning peak period. Nevertheless, because travel 
on the commuter rail system during the peak 
periods is highly directional, being largely oriented 
to the Milwaukee central business district in the 
morning and from the central business district in 
the afternoon, limiting service in the peak period 
to the peak direction could allow for a substantial 
increase in the proportion of commuter rail oper
ating costs met by farebox revenues. Reducing the 
frequency of service by increasing maximum head
ways in the peak periods and peak direction from 
30 to 60 minutes could increase the percentage of 
the systemwide operating cost met by fare box 
revenues, because such an increase in headways 
would result in only a small reduction in transit 
use and a substantial reduction in operating cost. 
The decrease in ridership would result from the 
attendant increase in wait time for transit service. 
First wait times under this study were assumed to 
approximate one-half of the headway up to a maxi
mum of 10 minutes. Consequently, increases in 
maximum headways would not affect this wait 
time. However, all subsequent wait times, which 
are attendant to transfers, were estimated at one
half of the headway with no upper limit. It should 
be noted that, by not permitting head ways greater 
than 60 minutes, it was assumed that any decrease 
in operating costs possible through further head
way increases would result in ridership and revenue 
reductions and a subsequent stabilization or decline 
in the proportion of operating costs recovered 
from farebox revenues. The ridership reductions 
would result from the inconvenient schedule. 

Percent of 

Vehicle Operating 

Miles Operating Cost Met by 

of Travel Cost Farebox Revenue 

1,920 $10,890 48 
749 4,250 19 

1,319 7,480 11 
1,121 6,350 7 
1,049 5,950 18 
1,224 6,940 15 

7,382 $41,870 23 

Accordingly, as summarized in Table 334 and 
shown on Map 127, only the proposed commuter 
rail route to Kenosha was retained for further con
sideration on an all-day and minimum frequency 
of service basis, as the analyses indicated that this 
route could be expected to meet nearly 50 percent 
of its operating costs on such a basis through fare
box revenues. However, those routes which could 
meet about 50 percent of their operating costs 
through farebox revenues with reductions in time 
periods or frequency of service were cut back and 
retained for consideration as additions to the final 
plan; these routes consisted of those to Oconomo
woc, Saukville, and Waukesha, as summarized in 
Table 334. 

Evaluation of Maximum Extent 
Light Rail Transit System Plan 
Another of the primary transit technologies poten
tially applicable in the Milwaukee area over the 
next 20 years is light rail transit. The maximum 
extent system plan developed for this technology is 
summarized with respect to its coverage and routes 
in Chapter III of this report on Maps 60 and 61, 
and with respect to its operation and station size 
requirements under the stable or declining growth 
scenario-centralized land use plan alternative future 
in Tables 335 and 336. Map 53 and Table 111 of 
Chapter III and Tables 336 and 316 of this chapter 
provide comparable information for the base, or 
benchmark, plan used in the study. A discussion of 
the facilities and services of the primary, express, 
and local elements of both the maximum extent 
light rail transit system plan and the base plan is 
included in Chapter III of this report, and will not 
be repeated here. 
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In comparison to the base plan, the maximum 
extent light rail system plan under this future 
would entail about a two-fold increase in vehicle 
miles of primary transit service, or 15,000 vehicle 
miles compared with 7,000 vehicle miles under the 
base plan. A significant part of this increase would 
be the result of the extension of primary service 
into off-peak travel periods during the midday and 
evenings, as indicated in Tables 317 and 337. 
About 4 percent more bus miles of express and 
local service would be operated under this plan 
than under the base plan to supplement the light 
rail transit service under this future-about 62,900 
bus miles on an average weekday, compared with 
60,200 under the base plan. 

Headways on the light rail transit primary routes 
of the maximum extent plan under this alternative 
future would range from 5 to 12 minutes during 
the peak periods. During the off-peak periods, 
head ways would range from 30 to 60 minutes 
during both the midday period and the evening. 
During all periods of the day, light rail transit 
primary service would operate with one-car trains 
of single-articulated vehicles. 

Transit Utilization: Under the maximum extent 
light rail transit system plan of the stable or declin
ing growth scenario-centralized land use plan alter
native future, about 227,200 trips may be expected 
to be made on public transit in the Milwaukee area 
on an average weekday in the plan design year, as 
shown in Tables 338 and 339. About 83,900, or 
37 percent of these transit trips, may be expected 
to be made on the primary transit system for all or 
a portion of the trip. Thus, the maximum extent 
light rail transit system plan envisions that about 
6 percent of the total 3.6 million person trips 
which may be expected to be made in the greater 
Milwaukee area in the plan design year will be 
made using public transit, and that about 2 percent 
will be made using primary transit. About 11,000, 
or 5 percent, more transit trips may be expected to 
be made under this plan than under the base plan. 

Costs: Estimates of the total capital costs that 
would be incurred in the development of the maxi
mum extent light rail transit system plan and the 
base system plan are summarized in Table 340. The 
costs shown include all construction and right-of
way acquisition costs, plus the cost of acquiring 
and replacing vehicles, as needed, over the plan 
design period. Most capital items required to imple
ment the plan have useful lives beyond the 20-year 
plan design period, as noted in Table 340. 
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Table 334 

RECOMMENDED CHANGES IN THE MAXIMUM 
EXTENT COMMUTER RAIL SYSTEM PLAN 

UNDER THE STABLE OR DECLINING GROWTH 
SCENARIO-CENTRALIZED LAND USE PLAN 

Route Recommended Change 

1-Port Washington Route to be eliminated 

2-Saukville Route to be truncated but retained 
for consideration as addition to 
final plan, with service limited 
to peak periods, and possibly 
peak directions, and increased 
headways 

3-West Bend Route to be eliminated 

4-0conomowoc Route to be truncated but retained 
for consideration as addition to 
final plan, with service limited 
to peak periods, and possibly 
peak directions, and increased 
headways 

5-Waukesha Route to be truncated but retained 
for consideration as addition to 
final plan, with service limited 
to peak periods, and possibly 
peak directions, and increased 
headways 

Source: SEWRPC. 

The total capital cost of the base plan is esti
mated at $181 million. Most of this cost would be 
required to purchase buses for the proposed short
range service expansion within Milwaukee County 
and to replace buses to maintain the existing ser
vice to the year 2000. About $19 million, or 
10 percent of the total capital cost, would be 
required for the primary transit element. 

The total capital cost of the maximum extent light 
rail transit plan is estimated at $1.1 billion. About 
$792 million would be required for construction 
of the light rail guideway, including right-of-way, 
trackage, electrification, signalization, and system 
control. About $233 million would be incurred in 
the purchase of new and replacement of transit 
vehicles-$100 million of which would be for the 
purchase of 117 articulated light rail vehicles and 
about $133 million of which would be for the 



Map 127 

RECOMMENDED TRUNCATED 
COMMUTER RAIL SYSTEM 

PLAN UNDER THE STABLE OR 
DECLINING GROWTH SCENARIO
CENTRALIZED LAND USE PLAN 

LEGEND 

CQMMUTE~ fUll ROUTE TO 8£ RETAI NED 

COMMUTER RAIL ROUTE TO 11£ CONSIDEltED 
AS "SPECI ALI Z ED SEr::tVIC( " AOOITION TO 
AL TERNA TI VE FUTURE F INAL "BEST " PLII.N 

COMMUTER ".tol l ROUTE TO BE ELIMINATED 

t 

> .' 
,.~ 

The maximum extent commuter rail system plan shown on Map 57 in Chapter III was truncated with the objective of maximizing the number 
of commuter rail routes for which at least 50 percent o f the operating costs could be met with farebox revenues. Only one of the six routes in 
the maximum extent plan, totaling 66 route miles in length, was proposed to be reta ined in the truncated p lan. However, t hree of the f ive 
routes deleted from the truncated commuter rail plan were recommended to be considered for addition to the final "best" plan recommended 
for this future as specialized peak-period-only service_ 

Source: SEWRPC. 569 



Table 335 

PRIMARY TRANSIT STATIONS FOR THE MAXIMUM EXTENT LIGHT RAIL TRANSIT SYSTEM PLAN 
UNDER THE STABLE OR DECLINING GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Travel Time 
Facilities and Services to Milwaukee 

~-----'-----'r-----.--------r------~ CBD 

Location 
Connecting 

Primary 
Routes 

Connecting (minutes) 
Express or 

Frequency of Service (trains per hour) 

Station 
Number Intersection 

W. Broadway and 

Civil 
Division 

W. Main Street. . . . . .. City of Waukesha 

4 

E. Broadway and 
Pleasant Street. 

Lincoln Avenue and 

Lake Street . .... . 
Lincoln Avenue and 

Frederick Street. 

City of Waukesha 

City of Waukesha 

City of Waukesha 
5 
6 

CTH A and Pearl Street .. City of Waukesha 
Johnson Road. City of New Berlin 

8 

10 

11 

12 

Calhoun Road and 
Rogers Drive ... 

Moorland Road and 
Rogers Drive .. 

Sunny Slope Road and 
Honey Lane ... 

S. 124th Street and 
Honey Lane 

S. 108th Street and 
Manor Park Drive .... 

S. 98th Street and 

City of New Berlin 

City of New Berlin 

City of New Berlin 

City of New Berlin 

City of West All is 

W. Washington Street. .. City of West Allis 
13 N. 92nd Street and 

W. Dixon Street. 
14 N. 84th Street and 

15 

16 

17 

18 

19 

W. Hawthorne Avenue 
N. 76th Street and 

W. Fairview Avenue .. 

N. 68th Street and 
W. Fairview Avenue. 

N. Hawley Road and 

W. Fairview Avenue. 

County Stadium and 
Mitchell Boulevard 

County Stadium and 
N. 44th Street ... 

20 N. 35th Street and 
W. Wisconsin Avenue. 

21 N. 27th Street and 

W. Wisconsin Avenue. 
22 N. 21st Street and 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwau kee 

W. Wisconsin Avenue. .. City of Milwaukee 
23 N. 16th Street and 

W. Wisconsin Avenue. 
24 N. 12th Street and 

W. Wisconsin Avenue. 
25 N. 6th Street and 

W. Wisconsin Avenue .. 
26 N. Plankinton Avenue and 

E. Wisconsin Avenue 
27 N. Broadway Street and 

E. Wisconsin Avenue 

28 N. Jackson Street and 

29 
E. Wisconsin Avenue 

N. Jackson Street and 
E. Kilbourn Avenue. 

30 N. Van Buren Street and 
E. Kilbourn Avenue. 

31 N. Jackson Street and 
E. Juneau Avenue . .. 

32 N. Van Buren Street and 

33 

34 

35 

E. Juneau Avenue. 
N. Astor Street and 

E. Ogden Avenue 

N. Farwell Avenue and 
E. Ogden Avenue 

N. Farwell Avenue and 
E. Brady Street 

36 N. Prospect Avenue and 

37 

38 

E. Brady Street 
N. Farwell Avenue and 

E. Kenilworth Place. 
N. Oakland Avenue and 

E. North Avenue .. . 

39 N. Cambridge Avenue 
and E. Locust Street 

40 N. Oakland Avenue and 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City o! Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

E. Kenwood Boulevard.. City of Milwaukee 
41 N. Maryland Avenue and 

E. Kenwood Boulevard. City of Milwaukee 
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Status 

Proposed 

Proposed 

Proposed 

Proposed 
Proposed 
Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Shelter 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Parking 
Spaces 

400 
125 

200 

175 

200 

175 

4 

2 

2 

Local 

Routes 

10 

2 

4 

6 

10 

8 

6 

Off· 
Peak Peak 

49 

47 

45 

43 
40 
37 

34 

32 

30 

28 

26 

23 

21 

18 

17 

16 

14 

13 

11 

6 

4 

4 

8 

9 

10 

12 

13 

15 

16 

16 

49 

47 

45 

43 
40 
37 

34 

32 

30 

28 

26 

23 

21 

18 

17 

16 

14 

13 

11 

6 

4 

2 

4 

8 

9 

10 

12 

13 

15 

16 

16 

Morning 

In Out 

9 

9 

9 

9 
9 
9 

9 

9 

9 

9 

9 

9 

9 

17 

17 

17 

9 

9 

9 

9 
9 
9 

9 

9 

9 

9 

9 

9 

9 

14 

14 

14 

17 14 

17 14 

22 19 

24 21 

24 21 

24 21 

24 21 

24 21 

31 28 

14 17 

14 17 

14 17 

14 

17 

14 

17 

14 17 

14 17 

14 

17 

14 17 

14 17 

14 17 

14 17 

14 17 

Midday Afternoon Evening 

In Out In Out In Out 

2 2 12 12 2 

2 2 12 12 

12 12 

12 12 
12 12 
12 12 

12 12 2 

2 2 12 12 2 

2 12 12 

2 12 12 

12 12 2 

12 12 

2 12 12 

3 17 22 

17 22 

17 22 

17 22 

17 22 

4 4 25 30 4 4 

5 5 25 30 5 

5 25 30 

25 30 

25 30 5 

25 30 

6 6 33 38 6 

22 17 

22 17 

22 17 

22 

17 

22 

17 

22 17 

3 3 22 17 

22 

17 

22 17 

22 17 

22 17 

22 17 

22 17 



Station 
Number 

42 

Location 

Intersection 

N. Maryland Avenue and 
E. Hartford Avenue. 

43 N. Oakland Avenue and 

44 

45 

46 

47 

E. Hartford Avenue. 
Wisconsin Avenue and 

Broad Street. 
1 st Avenue and 

Maple Street 
Cedar Ridge Drive and 

Georgetown Drive .. 
STH 143 

(Washington Avenue) 

and Turner Street .. 
48 Grant Avenue and 

49 

50 

Western Road 
STH 57 and CTH C 

Civil 

Division 

City of Milwaukee 

City of Milwaukee 

Village of Grafton 

ViUage of Grafton 

City of Cedarbu rg 

City of Cedarburg 

City of Cedarburg 

City of Mequon 

Table 335 (continued) 

Travel Time 

to Milwaukee 
r-----~----_,------_,---------._------~ CBO 

Connecting (minutes) 

Facilities and Services 

Connecting Express or 
Parking Primary Local Off-

Status Shelter Spaces Routes Routes Peak Peak 

Proposed Yes 21 21 

Proposed Yes 22 22 

Proposed Yes 52 52 

Proposed Yes 150 51 51 

Proposed Yes 49 49 

Proposed 47 47 

Proposed 45 45 

Proposed Yes 150 43 43 (Pioneer Road). 

5TH 57 (Main Streed 
and Freistadt Road 

5TH 57 (Green Bay 
Village of Thiensville Proposed Yes 38 38 

51 

52 

Road) and STH 67 
(Mequon Road) 

Garden Drive and 
W. County Line Road. 

53 N. Deerbrook Terrace 
and STH 100 

City of Mequon 

Village of 
Brown Deer 

(W. Brown Deer Road) .. Village of 

54 N. Cedarburg Road and 
W. Bradley Road. 

55 N. Teutonia Avenue and 
W. Good Hope Road 

56 N. Sidney Place and 
W. Mill Road. 

57 N. Dexter Avenue and 
W. Silver Spring Drive. 

N. 20th Street and 58 

59 

60 

61 

62 

W. Hampton Avenue 
W. Atkinson Avenue and 

W. Capitol Drive. 
N. 16th Street and 
W. Atkinson Avenue 

N. 8th Street and 
W. Atkinson Avenue 

N. 8th Street and 
W. Burleigh Street .. 

63 N. 7th Street and 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

W. Burleigh Street .. 
N. 8th Street and 
W. Center Street. 

N. 7th Street and 
W. Center Street. 

N. 8th Street and 
W. North Avenue 

N. 7th Street and 
W. North Avenue 

N. 6th Street and 
W. Walnut Street. 

N. 6th Street and 
W. Juneau Avenue .. 

N. 6th Street and 
W. Kilbourn Avenue. 

N. 6th Street and 
W. St. Paul Avenue. 

S. 6th Street and 
W. Alexander Street. 

S. 6th Street and 
W. National Avenue. 

S. 5th Street and 
W. National Avenue. 

S. 5th Street and 
W. Greenfield Avenue. 

S. 4th Street and 
W. Greenfield Avenue. 

S. 5th Street and 
W. Mitchell Street ... 

78 S. 4th Street and 
W. Mitchell Street. 

79 S. 5th Street and 

80 
W. Lincoln Avenue 

S. 4th Street and 
W. Lincoln Avenue 

81 S. Chase Avenue and 
W. Rosedale Avenue. 

Brown Deer 

Village of 
Brown Deer 

City of Milwaukee 

City of Glendale 

City of Glendale 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwau kee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwau kee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwau kee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

Proposed Yes 100 36 36 

Proposed Yes 32 32 

Proposed Yes 30 30 

Proposed Yes 23 28 

Proposed Yes 26 26 

Proposed Yes 175 24 24 

Proposed Yes 22 22 

Proposed Yes 19 19 

Proposed Yes 15 15 

Proposed Yes 12 12 

Proposed Yes 9 

Proposed Yes 

Proposed Yes 

Proposed Yes 

Proposed Yes 

Proposed Yes 

Proposed Yes 

Proposed Yes 4 4 

Proposed Yes 

Proposed Yes 

Proposed Yes 

Proposed Yes 4 4 

Proposed Yes 4 

Proposed Yes 4 

Proposed Yes 

Proposed Yes 

Proposed Yes 

Proposed Yes 9 

Proposed Yes 

Proposed Yes 11 4 

Proposed Yes 300 13 

Frequency of Service (trains per hour) 

Morning Midday Afternoon Evening 

In Out In Out In Out In Out 

14 17 22 17 

14 17 22 17 

8 

8 

8 8 

8 

12 15 18 13 

8 

8 

14 14 16 16 

14 14 16 16 

14 16 

14 16 

14 16 

14 16 

14 16 

14 16 

8 

8 

8 8 
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Table 335 (continued) 

Travel Time 

Facilities and Services to Milwaukee 

Connecting 
csa 

Frequency of Service (trains per hour) 
Location (minutes) 

Connecting Express or 
Morning Midday Afternoon Evening 

Station Civil Parking Primary Local 011-
Number Intersection Division Status Shelter Spaces Routes Routes Peak Peak In Out In Out In Out In Out 

82 S. Chase Avenue and 
W. Oklahoma Avenue. City of Milwaukee Proposed Yes 1 2 14 8 7 7 1 1 8 8 1 1 

83 S, Howell Avenue and 

W. Morgan Avenue City of Milwaukee Proposed Yes 1 2 15 9 7 7 1 1 8 8 1 1 
84 S. Howell Avenue and 

W. Howard Avenue. City of Milwaukee Proposed Yes 1 2 17 17 7 7 1 1 8 8 1 1 
85 S. Howell Avenue and 

W. Layton Avenue. City of Milwaukee Proposed Yes 1 2 19 19 7 7 1 1 8 8 1 1 

86 General Mitchell Field City of Milwaukee Proposed Yes 125 1 2 21 21 7 7 1 1 8 8 1 1 
87 S. Howell Avenue and 

W. College Avenue. City of Milwaukee Proposed Yes -- 1 2 23 23 7 7 1 1 8 8 1 1 
88 S, Howell Avenue and 

W. Marquette Avenue. City of Oak Creek Proposed Yes -- 1 2 27 27 7 7 1 1 8 8 1 1 
89 S. Howell Avenue and 

W. Forest Hill Avenue .. City of Oak Creek Proposed Yes -- 1 2 29 29 7 7 1 1 8 8 1 1 
90 S. Howell Avenue and 

W. Ryan Road. City of Oak Creek Proposed Yes 150 1 1 32 32 7 7 1 1 8 8 1 1 
91 STH 175 (Appleton 

Avenue) and 

Menomonee Avenue. Village of Proposed Yes -- 1 2 44 44 7 7 1 1 8 8 1 1 

Menomonee Falls 

92 STH 175 (Appleton 

Avenue) and 

North Hills Drive Village of Proposed Yes 175 1 1 42 42 7 7 1 1 8 8 1 1 
Menomonee Falls 

93 STH 175 (Appleton 

Avenue) and 

Parkway Drive. Village of Proposed Yes -- 1 -- 36 36 7 7 1 1 8 8 1 1 
Menomonee Falls 

94 USH 41 (W. Appleton 

Avenue) and W. 

Bobolink Avenue City of Milwaukee Proposed Yes -- 1 2 33 33 7 7 1 1 8 8 1 1 
95 Timmerman Field. City of Milwaukee Proposed Yes 225 1 2 32 32 7 7 1 1 8 8 1 1 

96 USH 41 (W. Appleton 

Avenue) and 

W. Hampton Avenue City of Milwaukee Proposed Yes -- 1 2 29 29 7 7 1 1 8 8 1 1 
97 N. 76th Street and 

W. Appleton Avenue City of Milwaukee Proposed Yes -- 1 3 28 28 7 7 1 1 8 8 1 1 

98 N. 68th Street and 

W. Capitol Drive. City of Milwau kee Proposed Yes -- 2 1 24 24 12 15 2 2 18 13 2 2 

99 Capitol Court 

Shopping Center. City of Milwaukee Proposed Yes 250 2 2 23 23 12 15 2 2 18 13 2 2 

100 W. Fond du Lac Avenue 

and W. Capitol Drive City of Milwaukee Proposed Yes -- 2 2 21 21 12 15 2 2 18 13 2 2 
101 N. Sherman Boulevard 

and W. Capitol Drive City of Milwaukee Proposed Yes -- 3 2 19 19 12 20 3 3 24 19 3 3 
102 N. Sherman Boulevard and 

W. Fond du Lac Avenue City of Milwaukee Proposed Yes -- 2 2 18 18 12 12 3 3 14 14 3 3 
103 N. Sherman Boulevard 

and W. Burleigh Street City of Milwaukee Proposed Yes -- 2 2 17 n 12 12 3 3 14 14 3 3 
104 N. Sherman Boulevard 

and W. Center Street City of Milwau kee Proposed Yes -- 2 2 15 15 12 12 3 3 14 14 3 3 
105 N. Sherman Boulevard 

and W. North Avenue. City of Milwaukee Proposed Yes -- 2 3 14 14 12 12 3 3 14 14 3 3 
106 N. 40th Street and 

W. Lisbon Avenue. .... City of Milwaukee Proposed Yes -- 2 2 12 12 12 12 3 3 14 14 3 3 
107 W. Highland Boulevard and 

W. McKinley Avenue. .. City of Milwaukee Proposed Yes -- 2 2 11 11 12 12 3 3 14 14 3 3 

108 N. 41st Street and 

W. Wisconsin Avenue. City of Milwaukee Proposed Yes -- 2 1 9 9 12 12 3 3 14 14 3 3 
109 S. Kinnickinnic Avenue 

and E. Becher Street City of Milwaukee Proposed Yes -- 1 3 12 12 7 7 2 2 8 8 2 2 

110 S. Bay Street and 
E. Lincoln Avenue. City of Milwaukee Proposed Yes 175 1 1 14 14 7 7 2 2 8 8 2 2 

111 S. Bay Street and 

E. Russell Avenue. City of Milwaukee Proposed Yes -- 1 1 16 16 7 7 2 2 8 8 2 2 
112 S. Nevada Street and 

S. Kinnickinnic Avenue. City of Milwaukee Proposed Yes -- 1 2 17 17 7 7 2 2 8 8 2 2 
113 S. Brust Avenue and 

E. Oklahoma Avenue. City of Milwaukee Proposed Yes -- 1 2 18 13 7 7 2 2 8 8 2 2 
114 S. Ellen Street and 

E. Morgan Avenue. City of Milwaukee Proposed -- -- 1 1 19 19 7 7 2 2 8 8 2 2 
115 S. Bombay Avenue and 

E. Crawford Avenue .. City of St. Francis Proposed Yes 100 1 1 21 21 7 7 2 2 8 8 2 2 
116 S. Kinnickinnic Avenue 

and Lu nham Avenue City of St. Francis Proposed Yes -- 1 1 23 23 7 7 2 2 8 8 2 2 
117 S. Kinnickinnic Avenue 

and E. Layton Avenue City of Cudahy Proposed Yes -- 1 2 24 24 7 7 2 2 8 8 2 2 
118 S. Whitnall Avenue and 

E. Grange Avenue. City of Cudahy Proposed Yes 275 1 1 26 26 7 7 2 2 8 8 2 2 
119 Edgar Avenue and 

E. College Avenue. City of Cudahy Proposed Yes -- 1 2 28 28 7 7 2 2 8 8 2 2 
120 E. Rawson Avenue. City of Proposed Yes -- 1 1 30 30 7 7 2 2 8 8 2 2 

South Milwaukee 
121 Marquette Avenue City of Proposed Yes -- 1 2 31 31 7 7 2 2 8 8 2 2 

South Milwaukee 
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Table 335 (continued) 

Travel Time 

Facilities and Services to Milwaukee 

Connecting 
CBD 

Frequency of Service (trains per hour) Location (minutes) 
Connecting Express or 

Morning Midday Afternoon Evening 
Station Civil Parking Primary Local Off-

Number Intersection Division Status Shelter Spaces Routes Routes Peak Peak In Out In Out In Out In Out 

122 S. 9th Avenue and 
E. Drexel Avenue. City of Proposed Ves 250 1 -- 33 33 7 7 2 2 8 8 2 2 

South Milwaukee 

123 Northridge 

Shopping Center. City of Milwaukee Proposed Ves 275 1 5 39 42 5 5 1 1 6 6 1 1 
124 N. 76th Street and 

W. Bradley Road. City of Milwaukee Proposed Ves 125 1 3 35 38 5 5 1 1 6 6 1 1 
125 N. 76th Street and 

W. Good Hope Road City of Milwaukee Proposed Ves -- 1 3 33 36 5 5 1 1 6 6 1 1 
126 N. 60th Street and 

W. Mill Road. City of Milwaukee Proposed Ves -- 1 2 30 33 5 5 1 1 6 6 1 1 
127 N. Sherman Boulevard 

and W. Silver 

Spri ng Drive . City of Milwaukee Proposed Ves 175 1 2 28 30 5 5 1 1 6 6 1 1 
128 N. Sherman Boulevard 

and W. Villard Avenue City of Milwaukee Proposed Ves -- 1 3 26 29 5 5 1 1 6 6 1 1 
129 N. Sherman Boulevard and 

W. Hampton Avenue City of Milwaukee Proposed Ves -- 1 2 25 27 5 5 1 1 6 6 1 1 
130 N. Sherman Boulevard 

and W. Congress Street. City of Milwaukee Proposed Ves -- 1 1 23 26 5 5 1 1 6 6 1 1 
131 S. 44th Street and 

W. National Avenue. Village of Proposed Ves -- 1 2 15 17 5 5 1 1 6 6 1 1 
West Milwaukee 

132 S. 43rd Street and 
W. Greenfield Avenue. Village of Proposed Ves -- 1 1 16 19 5 5 1 1 6 6 1 1 

West Mitwaukee 
133 S, 43rd Street and 

W Burnham Street Village of Proposed Ves 1 1 17 20 5 5 1 1 6 6 1 1 
West Milwaukee 

134 S. 43rd Street and 
W. Lincoln Avenue City of Milwaukee Proposed Ves 225 1 1 19 21 5 5 1 1 6 6 1 1 

135 S. 43rd Street and 
W. Cleveland Avenue. City of Milwaukee proposed Ves -- 1 -- 20 23 5 5 1 1 6 6 1 1 

136 S. 43rd Street and 
W. Oklahoma Avenue. City of Milwaukee Proposed Ves -- 1 3 22 24 5 5 1 1 6 6 1 1 

137 S, 43rd Street and 

W. Morgan Avenue City of Milwaukee Proposed Ves -- 1 2 23 25 5 5 1 1 6 6 1 1 
138 S. 43rd Street and 

W. Howard Avenue City of Greenfield Proposed Yes 175 1 1 24 27 5 5 1 1 6 6 1 1 
139 S. 60th Street and 

W. Plainfield Avenue City of Greenfield Proposed -- 1 1 27 30 5 5 1 1 6 6 1 1 
140 W. Forest Home Avenue 

and W. Plainfield 
Avenue City of Greenfield Proposed Ves -- 1 2 29 31 5 5 1 1 6 6 1 1 

141 S. 76th Street and 
W. Layton Avenue. City of Greenfield Proposed Ves 1 5 32 34 5 5 1 1 6 6 1 1 

142 N. 9th Street and 
W. Wisconsin Avenue. City of Milwaukee Proposed Ves -- 3 6 1 1 24 21 5 5 25 30 5 5 

143 South ridge 
Shopping Center. Village of Greendale Proposed Ves 150 1 6 35 38 5 5 1 1 6 6 1 1 

144 N. Glenview Avenue and 
W. Wisconsin Avenue. City of Wauwatosa Proposed ·Yes -- 1 4 18 18 8 5 1 1 10 5 1 1 

145 Milwaukee County 
General Hospital. City of Wauwatosa Proposed -- -- 1 5 22 22 8 5 1 1 10 5 1 1 

146 County fnstitutions. City of Wauwatosa Proposed -- -- 1 5 24 24 8 5 1 1 10 5 1 1 

147 N. Swan Boulevard 
and W. Watertown 
Plank Road. City of Wauwatosa Proposed Ves 200 1 1 26 26 8 5 1 1 10 5 1 1 

148 Mayfair Mall 
Shopping Center. City of Wauwatosa Proposed Ves 125 1 7 30 30 8 5 1 1 10 5 1 1 

149 N. Mayfair Road and 
W. Center Street. City of Wauwatosa Proposed Ves -- 1 3 32 32 5 8 1 1 5 10 1 1 

150 N. Mayfair Road and 
W. Burleigh Street. City of Wauwatosa Proposed Ves -- 1 2 34 34 5 8 1 1 5 10 1 1 

151 N. Mayfair Road and 
W. Capitol Drive City of Wauwatosa Proposed Ves -- 1 2 33 36 5 8 1 1 5 10 1 1 

152 W. Lisbon Avenue and 
W. Capitol Drive. City of Milwaukee Proposed -- -- 1 2 32 34 5 8 1 1 5 10 1 1 

153 N. 92nd Street and 
W. Cap ito I Drive. City of Milwaukee Proposed Ves -- 1 2 30 33 5 8 1 1 5 10 1 1 

154 N. 84th Street and 
W. Capitol Drive. City of Milwaukee Proposed Ves -- 1 1 29 32 5 8 1 1 5 10 1 1 

155 N. 76th Street and 
W. Capitol Drive. City of Milwau kee Proposed Ves 1 3 28 30 5 8 1 1 5 10 1 1 

156 N. 35th Street and 
W. Cap ito 1 Drive City of Milwaukee Proposed Ves -- 1 2 20 22 5 8 1 1 5 10 1 1 

157 N. 27th Street and 
W. Capitol Drive. City of Milwaukee Proposed Ves -- 1 2 19 21 5 8 1 1 5 10 1 1 

158 W. Green Bay Avenue 
and W. Capitol Drive City of Milwaukee Proposed Ves -- 1 2 19 22 5 3 1 1 5 10 1 1 

159 N. Port Washington Road 
and W. Capitol Drive City of Milwaukee Proposed Ves -- 1 2 20 23 5 3 1 1 5 10 1 1 

160 N. Richards Street and 
E. Capitol Drive. City of Milwaukee Proposed Ves -- 1 2 22 25 5 3 1 1 5 10 1 1 

161 N. Humboldt Boulevard 
and E. Capitol Drive. City of Milwaukee Proposed Ves -- 1 2 23 26 5 3 1 1 5 10 1 1 

162 Morris Boulevard and 
E. Menlo Boulevard. Village of Shorewood Proposed Ves -- 1 1 26 26 5 3 1 1 5 10 1 1 

Source: SEWRPC. 
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Table 336 

FACILITY AND OPERATION CHARACTERISTICS 
OF THE BASE SYSTEM PLAN AND MAXIMUM 
EXTENT LIGHT RAI L TRANSIT SYSTEM PLAN 
UNDER THE STAI3LE OR DECLINING GROWTH 

SCENARIO-CENTRALIZED LAND USE PLAN 

Maximum 
Extent 

Light Rail 

Base Transit 
Characteristic Plan Plan 

Primary Element 
Exclusive Guideway Miles 

Subway. -- --
Elevated. -- 8.0 
At-Grade -- 94.3 

Total -- 102.3 

Shared Guideway Miles 

Freeways 51.5 --
Surface Arterial Streets. 49.5 2.2 

Total 101.0 104.5 

Route Miles 449 253 
Vehicle Miles. 7,010 14,970 
Vehicle Hours 298 750 
Vehicles Required. 59 114 
Trains Required. -- 114 

Express and Local Elements 
Route Miles 1,302 1,660 
Vehicle Miles. 60,230 62,900 
Vehicle Hours. 4,156 4,120 
Vehicles Required. 474 530 

Total System 
Route Miles 1,755 1,913 
Vehicle Miles. 67,240 77,870 
Vehicle Hours 4,454 4,870 
Vehicles Required. 533 627 
Trains Required. -- 114 

Source: SEWRPC. 

purchase of 959 conventional buses. The remaining 
$82 million would be incurred in the construction 
of park-ride stations and of light rail storage, main
tenance, and layover facilities, and the expansion 
of bus storage and maintenance facilities. About 
$960 million, or over 87 percent of the total 
capital cost of the plan, would be attributable to 
its primary transit element. 

574 

Under current funding programs, all capital expense 
items are eligible for up to 80 percent federal fund
ing. Based upon this formula, the nonfederal share 
of the total capital cost of the maximum extent 
light rail transit plan would approximate $221 mil
lion. The remaining $886 million would constitute 
the federal share of the capital cost under the 
Urban Mass Transportation Administration (UMT A) 
Sections 3 and 5 funding programs. Under the base 
plan, the nonfederal share and the federal share 
are estimated to total $36 million and $145 mil
lion, respectively. 

Table 341 presents the estimated design year oper
ating and maintenance costs and farebox revenues 
of the base and maximum extent light rail transit 
plans. Under the base plan, operating and main
tenance costs may be expected to approximate 
$41 million in the design year for both primary 
transit and local and express bus service in the 
Milwaukee area. Implementation of the maximum 
extent light rail transit plan would increase the 
total operating and maintenance costs for the Mil
waukee area in the year 2000 by about $11 million 
to a total cost of about $52 million. The cost of 
operating and maintaining the primary transit 
system in the design year may be expected to 
approximate $3 million under the base plan, and 
$13 million under the maximum extent light rail 
transit plan. Primary transit system operating and 
maintenance costs would thus represent about 
8 percent of the total operating and maintenance 
costs expected in the design year for the base plan, 
and about 25 percent of the total operating and 
maintenance costs expected in the design year for 
the maximum extent light rail transit plan. 

The average operating cost per passenger for the 
base plan in the plan design year is estimated at 
$0.65. For the maximum extent light rail transit 
system plan, the average operating cost per pas
senger may be expected to approach $0.81-$0.16, 
or 25 percent, more than the base plan cost. The 
average operating cost per passenger mile would 
also be higher under the maximum extent light rail 
transit plan, $0.21, compared with $0.18 for the 
base plan. The average operating cost per passenger 
and per passenger mile for the primary element 
of the base plan would be $1.23 and $0.15, respec
tively, and for the primary element only of the 
maximum extent light rail transit plan, $0.59 and 
$0.12, respectively. 

The total annual fare box revenue which may be 
expected to be generated in the plan design year 
under the base plan is $25 million, expressed in 



Table 337 

TIME·OF·DAY OPERATION OF THE MAXIMUM EXTENT LIGHT RAIL TRANSIT SYSTEM PLAN 
UNDER THE STABLE OR DECLINING GROWTH SCENARIO·CENTRALIZED LAND USE PLAN 

Morning Midday 
Element Peak Off-Peak 

Primary 

Route Miles ........ 354 253 
Vehicle Miles ....... 5,290 2,010 
Vehicle Hours · ..... 260 100 
Vehicles Required .... 96 18 
Trains Required ..... 96 18 

Express and Local 
Route Miles ........ 1,660 1,586 
Vehicle Miles ....... 14,230 17,470 
Vehicle Hours · . . . . . 960 1,140 
Vehicles Required .... 478 205 

Total System 

Route Miles ........ 1,913 1,839 
Vehicle Miles ....... 19,520 19,480 
Vehicle Hours · ..... 1,220 
Vehicles Required .... 574 
Trains Required . . . . . 96 

Source: SEWRPG. 

1979 dollars, compared with about $27 million 
under the maximum extent light rail transit plan. 
Under the maximum extent light rail transit alter· 
native, the primary transit element would be 
expected to generate about 38 percent, or about 
$10 million, of the total revenues, compared with 
6 percent, or $1.5 million, for the base plan. 

The operating deficit in the year 2000 for the 
maximum extent light rail transit plan would be 
about $25 mlllion, expressed in 1979 dollars, 
requiring a subsidy of about $0.39 per passenger. 
This compares with the base system plan deficit of 
about $16 million, or $0.26 per passenger. Farebox 
revenues would cover about 53 percent of the 
operating costs under the maximum extent light 
rail transit plan, and 61 percent of such costs under 
the base plan. 

Under current operating assistance programs, the 
federal government may be expected to fund 
50 percent of the operating deficit up to the total 
urbanized area apportionment, and the State has, 
in the past, funded up to 72 percent of the non· 

1,240 
223 

18 

Afternoon Evening 

Peak Off·Peak Total 

253 253 253 
6,320 1,350 14,970 

320 70 750 
114 18 114 
114 18 114 

1,660 1,558 1,660 
15,600 15,600 62,900 

1,060 960 4,120 
513 168 530 

I 

1,913 1,811 1,913 I 
21,920 16,950 77,870 I 

I 

1,380 1,030 4,870 
627 186 627 
114 18 114 

federal share~ The local share of the public funding 
requirement of the maximum extent light rail 
transit plan would be about $3.4 million in the 
plan design year, and the local funding requirement 
for the base system would be somewhat less, about 
$2.2 million. 

8 The maximum federal operating assistance fund. 
ing allotment for the Milwaukee area for the year 
1979 was $11.6 million in 1979 dollars, more than 
the $8.0 million required to provide 50 percent 
federal funding of the operating deficits under the 
base plan, but less than the $12 million required to 
provide such funding under the maximum extent 
light rail transit plan. Great uncertainty is involved 
in any estimation of the possible federal and state 
shares of operating deficits, as these shares are 
subject to changing legislative action over the plan 
design period. Even at this time, the Governor has 
proposed changing the state share of the operating 
deficit funding to 25 percent of the total oper· 
ating cost of urban transit systems. 

575 



Table 338 

TRANSIT TRIPMAKING BY PURPOSE IN THE MILWAUKEE AREA FOR THE BASE 
SYSTEM PLAN AND MAXIMUM EXTENT LIGHT RAIL TRANSIT SYSTEM PLAN UNDER 

THE STABLE OR DECLINING GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Base Plan Maximum Extent Light Rail Transit Plan 

Transit Trips Transit Trips 

Total Percent of Total Percent of 

Trip Purpose Person Tripsa Number Total Trips Person Trips 
a Number Total Trips 

Home-Based Work ... 962,700 80,500 8.4 962,900 92,300 9.6 
Home-Based Shopping .. 506,900 28,000 5.5 505,200 28,800 5.7 
Home-Based Other .. .. 1,131,100 56,800 5.0 1,124,300 56,700 5.0 
Nonhome Based. .. 692,300 10,000 1.4 687,000 8,800 1.3 
School .. . . . . . . . .. 348,300 40,600 11.6 348,400 40,600 11.5 

Total 3,641,300 215,900 5.9 3,627,800 227,200 6.3 

a The difference in the total person trips generated under the maximum extent light rail transit plan and the total person trips generated under 
the base plan may be attributed to the effect of the level of transit service on household automobile ownership, and the effect of automobile 
ownership on trip generation. Lower levels of transit service have been found to be correlated with increased automobile ownership, and 
greater automobile ownership has been found to be correlated with increased trip generation. The Commission travel simulation models 
reflect these relationships between level of transit service, automobile ownership, and trip generation, as well as the relationships of these 
factors to household size, level of income, and residential density. The small differences in total person trip generation between these plans, 
however, are not significant in the evaluation of the alternative transit plans under this study. 

Source: SEWRPC. 

Table 339 

PRIMARY AND TOTAL TRANSIT SYSTEM TRIPMAKING BY TIME OF DAY FOR THE 
BASE SYSTEM PLAN AND MAXIMUM EXTENT LIGHT RAIL TRANSIT SYSTEM PLAN 

UNDER THE STABLE OR DECLINING GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Base Plan Maximum Extent Light Rail Transit Plan 

Primary Element Total System Primary Element Totai System 

Time Transit Percent Transit 
of Day Trips of Total Trips 

Morning 4,700 47.0 52,100 
Midday .. 300 3.0 68,800 
Afternoon. 5,000 50.0 75,800 
Evening. .. -- -- 19,200 

Total 10,000 100.0 215,900 

Source: SEWRPC. 

Development of Truncated Plan: The results of the 
traffic assignments to, and attendant evaluation of, 
the maximum extent light rail transit system plan 
are summarized in Table 342. The maximum extent 
light rail transit plan has significantly higher capital 
costs, both in total and on a per-passenger basis, 
as well as a greater operating deficit, than does 
the base plan. In addition, fare box revenues meet 
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Percent Transit Percent Transit Percent 
of Total Trips of Total Trips of Total 

24.1 28,600 34.1 56,400 24.8 
31.9 11,600 13.8 70,600 31.1 
35.1 38,300 45.7 80,100 35.3 

8.9 5,400 6.4 20,100 8.8 

100.0 83,900 100.0 227,200 100.0 

a smaller proportion of total operating costs under 
the light rail transit plan than under the base plan. 
Consequently, the total cost per passenger to the 
design year of the maximum extent light rail 
transit plan is more than twice that of the base 
plan under this future. It was therefore neces
sary to truncate this maximum extent light rail 
transit plan. 



Table 340 

TOTAL CAPITAL EXPENDITURES TO DESIGN YEAR REQUIRED FOR THE BASE 
SYSTEM PLAN AND MAXIMUM EXTENT LIGHT RAIL TRANSIT SYSTEM PLAN UNDER 

THE STABLE OR DECLINING GROWTH SCE~JARIO-CENTRALIZED LAND USE PLAN 

Maximum Extent Light 
Capital Costa Base Plan Rail Transit Plan 

Guideway Developmentb .. · . $ -- $ 792,348,000 
Station DevelopmentC 

•••••• . . · . 2,886,300 31,940,600 
Vehicle Storage and Maintenance 

Facility DevelopmentC 
...••••• · . 18,225,000 49,736,100 

Vehicle Acquisition and Replacementd 
· . 159,740,000 232,860,000 

Total $180,851,300 $1,106,884,700 

a It is assumed under this capital cost analysis that both the base plan and the maximum extent light rail transit plan will be incrementally 
implemented from 1985 to 2000. The capital costs shown in this table are those required to develop and maintain the system over the 20-year 
plan design period from 1980 through 2000. Portions of nearly all the elements of the plan have useful lives extending beyond the design 
period and are therefore capable of use beyond the design period. 

b Includes the cost of acquiring about 203 acres of right-of-way for guideway construction, and of acquiring and relocating five residential 
structures and three steel lattice electric power transmission towers. This land is assumed to have a useful life of 100 years. The useful life 
of the guideway is estimated at 30 years. 

c Includes the cost of acquiring land for stations and storage and maintenance facilities as necessary-12 acres under the base plan and 
61 acres under the maximum extent light rail transit plan. This land is assumed to have a life of 100 years. The useful life of station facilities 
is estimated at 30 years. 

d This capital cost category includes the cost of acquisition and replacement as necessary over the 2D-year design period of all buses and light 
rail vehicles used in the system. Both plans assume a fleet of 640 buses with an average age of 10 years in 1980. Buses are assumed to have an 
average useful life of 12 years. Light rail vehicles have an estimated useful life of 30 years. 

Source: SEWRPC. 

Some of the increases in capital costs and operating 
deficits under the maximum extent light rail transit 
plan can be attributed to the overextension of ser
vice envisioned in this plan~ Under the plan, pri
mary transit service on exclusive guideway would 
be extended into portions of the Milwaukee area 
not now served; would be expanded into an all
day operation; and would be provided at head
ways of no more than 30 minutes in the peak 
period and peak direction and no more than 
60 minutes otherwise. 

The less cost-effective elements of the primary 
element of the maximum extent light rail transit 
system plan with respect to operating costs can, in 
part, be identified on a route-by-route basis through 
a determination of what proportion of the oper
ating costs of the routes may be expected to be 

9 The extension of local and express service under 
the maximum extent light rail transit plan and all 
other plans also contributes to this increase in cost 
and decrease in cost-effectiveness. The express 
(secondary) and local (tertiary) service included in 
each maximum extent primary transit system plan 
is in accord with the adopted long-range regional 
transportation system plan. The local and express 
routes and schedules were modified, however, to 
coordinate properly the secondary and tertiary 
service proposed to be provided with the primary 
service proposed in the different primary transit 
alternatives. Any further refinements in the extent 
of the secondary or tertiary service should equally 
affect the cost of each primary transit alternative 
considered, and should, therefore, not affect a com
parison of those alternatives. 
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Table 341 

PRIMARY AND TOTAL TRANSIT SYSTEM OPERATING 
AND MAINTENANCE COSTS FOR THE BASE SYSTEM 

PLAN AND MAXIMUM EXTENT LIGHT RAI L TRANSIT 
SYSTEM PLAN UNDER THE STABLE OR DECLINING 

GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Cost Element 

Ridership 
Primary Element. 
Total System ... 

Operating and Maintenance Cost 
Primary Element ....... . 
Total System ........ . 

Operating and Maintenance 
Cost per Passenger 

Primary Element ....... . 
Systemwide Average ... . 

Operating and Maintenance 
Cost per Passenger Mile 

Primary Element ..... . 
Total System. 

Farebox Revenue 
Primary Element. 
Total System ..... . 

Operating Deficit 
Primary Element .......... . 
Total System, ........... . 

Farebox Revenue as a Percent of 
Operating and Maintenance Costs 

Primary Element .......... . 
Total System ...... . 

Public Funding Under 
Current Programa 

Federal (50 percent of 
operating deficit) 

Primary Element ...... . 
Total Sy stem . . . . . . . . . . . 

State (72 percent of nonfederal 
share of operating deficit) 

Primary Element ........ . 
Total System .......... . 

Local 
Primary Element ........ . 
Total System .......... . 

Local Operating Deficit per Ride 
Primary Element .......... . 
Total System ............ . 

Maximum Extent light 
Base Plan Rail Transit Plan 

2,550,000 21,394,400 
62,261,000 62,951,500 

$ 3,129,000 $12,716,900 
40,507,100 51,752,600 

$1.23 $0.59 
0.65 0.81 

$0.15 $0.12 
0.18 0.21 

$ 1,530,000 $10,480,000 
24,518,300 27,179,500 

$ 1,599,000 $ 2,236,900 
15,988,800 24,573,100 

49 82 
61 53 

$ 799,500 $ 1,118,450 
7,994,400 12,286,550 

575,640 805,280 
5,755,970 8,846,320 

223,860 313,170 
2,238,430 3,440,230 

$0.09 $0.01 
0.04 0.05 

a The maximum federal operating assistance funding allotment for the Milwaukee area for 
the year 1979 was $11.6 million in 1979 dollars, more than the $8.0 million required 
to provide 50 percent federal funding of the operating deficits under the base plan, but 
slightly less than the $12.3 million required to provide such funding under the maximum 
extent light rail transit plan. Great uncertainty is involved in any estimation of the possible 
federal and state shares of operating deficits, as these shares are subject to changing legis
lative action over the plan design period. Even at this time, the Governor has proposed 
changing the state share of the operating deficit funding to 25 percent of the total oper
ating cost of urban transit systems. 

Sourc.: SEWRPC. 

recovered through fare box revenues. As shown in 
Table 343, about 82 percent of the total light rail 
transit primary element operating costs may be 
expected to be recovered from fare box revenues, 
and not less than 68 percent of the operating costs 
for any route will be met by farebox revenues. 
Therefore, routes should require little modifica
tion except possibly over some limited segments. 
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Table 342 

COST-EFFECTIVENESS COMPARISON OF THE 
BASE SYSTEM PLAN AND MAXIMUM EXTENT 
LIGHT RAIL TRANSIT SYSTEM PLAN UNDER 

THE STABLE OR DECLINING GROWTH 
SCENARIO-CENTRALIZED LAND USE PLAN 

Cost Element 

Ridership 
In Design Year ........... . 
To Design Year .......... . 

Capital Cost 
Total to Design Year ....... . 
To Design Year per Passenger .. 
To Design Year After 

Accounting for Useful Life 
Beyond Design Year .... 

To Design Year per Passenger 
After Accounting for Useful 
Life Beyond Design Year. 

Operating Cost 
Percent Met by Farebox 

Revenues in Design Year . 
Operating Deficit in Design Year . 
Operating Deficit per 

Passenger in Design Year ... 
Operating Deficit to Design Year . 
Operating Deficit to 

Design Year per Passenger. ... 

Total Cost 
To Design Year .......... . 

Federal Share ........... . 
Nonfederal Share ......... . 

To Design Year per Passenger .. . 
Federal Share ........... . 
Nonfederal Share ......... . 

To Design Year After 
Accounting for Useful Ufe 
Beyond Design Year ....... . 

Federal Share .......... . 
Nonfederal Share ........ . 

To Design Year per Passenger 
After Accounting for Useful 
Life Beyond Design Year .... . 

Federal Share .......... . 
Nonfederal Share ........ . 

Source: SEWRPC. 

Base Plan 

62,261,000 
1,235,037,200 

$180,851,300 
0.15 

119,819,100 

0.10 

61 
$ 15,988,800 

0.26 
373,223,000 

0.30 

$554,074,300 
331,292,500 
222,781,800 

0.45 
0.27 
0.18 

493,042,100 
282,466,800 
210,575,300 

0.40 
0.23 
0.17 

Maximum Extent 
Light Rail 

Transit Plan 

62,951,500 
1,240,561,200 

$1,106,884,700 
0.89 

577 ,865,600 

0.47 

53 
$ 24,573,100 

0.39 
441,897,400 

0.36 

$1,548,782,100 
1,106,456,500 

442,325,600 
1.25 
0.89 
0.36 

1,019,763,000 
683,241,200 
336,521,800 

0.83 
0.56 
0.27 

Another basis for the identification of the less 
productive elements of the maximum extent light 
rail transit plan is the operating and capital costs 
per passenger and per passenger mile carried on 
segments of the system. Table 344 summarizes 
the capital and operating costs, and passenger miles 
carried, for the major segments of the maximum 
extent light rail transit system, and provides a rank
ing of the segments in terms of operating cost per 
passenger mile and capital cost per passenger mile. 
Map 62 in Chapter III of this report identifies the 
major segments of the primary transit element of 
the plan. Maps 128 and 129 show those segments 
which may be expected to have higher-than-average 
operating costs and capital costs per passenger 
mile, respectively, as well as the degree to which 
such costs may be expected to be exceeded, along 
a route and between routes. In any consideration 



Table 343 

OPERATING COST-EFFECTIVENESS OF LIGHT RAIL ROUTES OF THE 
MAXIMUM EXTENT LIGHT RAI L TRANSIT SYSTEM PLAN UNDER THE 

STABLE OR DECLINING GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Percent of 

Passenger Vehicle Operating 

Miles of Farebox Miles of Operating Cost Met by 

Route Travel Revenue Travel Cost Farebox Revenue 

1-Wau kesha/ 
Milwaukee CBD/UWM 88,390 $ 8,780 3,852 $12,830 68 

2-Cedarburg/Grafton/ 
Milwaukee CBD/Oak Creek 82,140 8,160 3,608 12,020 68 

3-Menomonee Falls/ 
Milwaukee CBD/ 
South Milwaukee 104,890 10,420 3,144 10,470 100 

4-Crosstown; 
Northridge/Southridge 68,600 6,810 1,694 5,640 121 

5-Loop; 
Capitol Drive/UWM/ 
Wisconsin Avenue/Mayfair 69,850 6,940 2,677 8,910 78 

Total 413,870 $41,110 14,975 $49,870 82 

Source: SEWRPC. 

of this cost-effectiveness information, it is impor
tant to recognize that the outer ends of each route 
can carry no through traffic, except through con
nection with a different mode such as a feeder/ 
distributor bus. 

Comparison of the cost-effectiveness of segments 
of a system can also be made in terms of passenger 
boardings and deboardings. Table 344 also pre
sents passenger boarding and deboarding volumes 
by segment and a rank ordering of the segments 
in terms of operating and capital costs per board
ing and deboardillg passenger. Maps 130 and 131 
show those segments which may be expected to 
have above average operating and capital costs, 
respectively, per boarding and deboarding pas
senger, as well as the degree to which average costs 
are exceeded. 

Based on this cost-effectiveness information, the 
maximum extent light rail transit system plan for 
this alternative future was truncated. The trunca
tions were made with the objective of reducing 

system capital cost and operating deficits and 
bringing the total cost per passenger for a light rail 
transit plan under this future closer to that of the 
base plan, while retaining an integrated system. 
The proposed truncated light rail transit system 
plan under the stable or declining growth scenario
centralized land use plan alternative future is 
shown on Map 100 in Chapter IV. The changes 
made in the maximum extent plan to produce the 
truncated plan are summarized in Table 285 in 
Chapter V, as this plan would require the same 
changes as the light rail transit plan under the 
moderate growth scenario-decentralized land use 
plan alternative future. The segments deleted were 
the less cost-effective segments-that is, those seg
ments which, if deleted, would result in relatively 
large reductions in system capital costs and oper
ating deficits' and relatively small reductions in 
system ridership. These segments include those 
extending to the communities of Cedarburg and 
Grafton from W. Capitol Drive in the City of 
Milwaukee, those extending to the Village of 
Menomonee Falls from W. Silver Spring Drive 
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Segment Route 
Number Number 

1 1 
2 1 
3 1 
4 1 
5 1 and 5 
6 1 and 5 
7 1 and 5 
8 1 and 5 
9 1 and 5 

10 2 
11 2 
12 2 
13 2 
14 2 
15 2 and 3 
16 2 
17 2 
18 3 
19 3 
20 3 and 5 
21 3 and 4 
22 3 
23 3 
24 3 
25 4 
26 4 
27 4 
28 4 
29 5 
30 5 
31 5 
32 5 
33 5 
34 5 

Source: SEWRPC-

Table 344 

COST-EFFECTIVENESS ANALYSIS OF SEGMENTS OF THE PRIMARY ELEMENT OF THE MAXIMUM EXTENT LIGHT RAI L 
TRANSIT SYSTEM PLAN UNDER THE STABLE OR DECLINING GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Average Weekday Operating Total Capital Cost-Effectiveness 

Transit Ridership 
Cost-Effectiveness in Design Year Over the Design Period 

Average Weekday 
Cost per Cost per 

Passenger Volume 
Total Boarding Average Weekday Total Capital Cost per Boarding and Cost per Boarding and 

and Deboarding Passenger Operating Cost Cost Over Passenger Deboarding Passenger Deboarding 
Range Average Passengers Miles in Design Year Design Period Mile Rank Passenger Rank Mile Rank Passenger 

1,600- 1,730 1,670 2,710 3,000 $1,000 $12,536,200 $0.33 28 $0.37 18 $ 4,179 24 $ 4,626 
1 ,870- 1,990 1,940 1,490 7,750 2,210 28,039,680 0.29 27 1.48 33 3,618 22 18,819 
2,260- 2,500 2,380 1,550 9,510 2,210 27,317,184 0.23 25 1.43 31 2,872 16 17,624 
3,640- 4,180 3,880 2,740 8,930 1,270 29,705,968 0.14 18 0.46 25 3,327 18 10,842 
5,860- 9,160 8,330 8,120 19,990 2,190 37,467,072 0.11 14 0.27 11 1,874 10 4,614 

16,000-16,000 16,000 7,040 9,600 720 10,282,100 0.07 6 0.10 3 1,071 5 1,461 
18,150-24,220 20,980 37,530 52,450 3,240 39,850,480 0.06 2 0.09 2 760 3 1,062 
11,810-19,340 16,610 13,290 11,630 640 6,014,000 0.06 2 0.05 1 517 1 452 

2,240-10,000 5,360 15,450 26,260 4,470 74,753,984 0.17 20 0.29 13 2,847 15 4,838 
450- 710 600 800 4,050 2,450 40,156,384 0.60 34 3.06 34 9,915 33 50,195 
780- 1,170 1,010 1,080 4,260 1,540 25,596,592 0.36 29 1.43 31 6,009 28 23,701 

1,520- 1,860 1,680 940 5,360 1,170 19,978,496 0.22 24 1.24 30 3,727 23 21,254 
2,530- 2,930 2,640 1,950 8,460 1,170 22,304,880 0.14 18 0.60 26 2,637 14 11,438 
3,380- 7,220 5,510 10,100 21,490 1,430 31,725,184 0.07 6 0.14 5 1,476 8 3,141 

11,680-12,430 12,170 9,220 30,420 1,910 23,018,576 0.06 2 0.21 9 757 2 2,497 
2,950- 5,770 4,440 7,240 16,860 1,390 27,003,488 0.08 10 0.19 7 1,602 9 3,730 

370- 2,100 880 2,340 4,640 1,940 36,200,896 0.42 32 0.83 28 7,802 31 15,470 
380- 1,180 830 1,670 4,000 1,920 34,965,888 0.48 33 0.15 29 8,741 32 20,938 

2,530- 3,630 3,200 4,380 7,360 920 13,854,100 0.13 16 0.21 9 1,882 11 3,163 
5,810- 6,550 6,200 4,180 10,540 1,290 12,214,000 0.12 15 0.31 15 1,159 6 2,922 
9,010-11,250 10,040 16,240 39,140 2,670 35,545,264 0.07 6 0.16 6 908 4 2,189 
4,930- 6,500 5,620 3,730 17,420 1,240 54,832,368 0.07 6 0.33 16 3,148 17 14,700 
3,980- 4,690 4,230 3,570 10,570 1,000 36,251,280 0.09 11 0.28 12 3,430 20 10,154 
1,030- 2,770 2,260 2,885 6,770 1,200 45,020,384 0.18 21 0.42 23 6,650 29 15,605 
2,460- 3,040 2,740 3,770 10,700 1,120 37,956,272 0.10 13 0.30 14 3,547 21 10,068 
3,320- 5,690 4,450 4,940 14,690 950 38,076,096 0.06 2 0.19 7 2,592 13 7,708 
2,870- 6,160 5,460 7,190 15,830 830 18,390,784 0.05 1 0.12 4 1,162 7 2,558 
1,310- 2,510 1,560 3,470 7,940 1,460 40,798,192 0.18 21 0.42 23 5,138 26 11,757 
1,250- 1,470 1,380 1,820 2,630 680 13,850,900 0.26 26 0.37 18 5,267 27 7,610 

890- 890 890 1,610 1,330 540 14,123,700 0.41 31 0.34 17 10,619 34 8,772 
720- 1,190 990 1,060 1,780 650 12,491,800 0.37 30 0.61 27 7,018 30 11,785 
123- 1,930 1,800 2,020 3,950 790 16,829,888 0.20 23 0.39 21 4,261 25 8,332 

3,800- 4,330 3,910 1,410 5,870 540 13,505,000 0.09 11 0.38 20 2,301 12 9,578 
2,240- 3,170 2,800 2,860 8,690 1,120 29,271,072 0.13 16 0.39 21 3,368 19 10,235 

Rank 

12 
30 
29 
22 
11 

3 
2 
1 

13 
34 
33 
32 
23 

8 
5 

10 
27 
31 

9 
7 
4 

26 
20 
28 
19 
15 
6 

24 
14 
17 
25 
16 
18 
21 



Map 128 

OPERATING COST PER PASSENGER-MILE COST-EFFECTIVENESS OF THE 
MAXIMUM EXTENT LIGHT RAIL TRANSIT SYSTEM PLAN UNDER THE STABLE 

OR DECLINING GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 
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One measure of cost-effectiveness used in the evaluation of individual system segments of the maximum extent light rail transit plan was the 
operating cost per passenger mile. This map shows those segments which may be expected to operate at, below, or above the average operating 
cost per passenger mile, as well as the degree to which such average costs may be expected to be exceeded. Compared with those segments 
located within the densely developed areas of Milwaukee County, for the outer segments of each route, as well as a portion of Route 5 in the 
City of Wauwatosa, these data suggest an insufficient ridership base to support fixed guideway development. This lower ridership is a con· 
sequence of the less intensive urban development in these segments, and the absence of through traffic except by connection with a different 
mode such as feeder bus or automobile. 

Source: SEWRPC. 581 



Map 129 

CAPITAL COST PER PASSENGER -MILE COST-EFFECTIVENESS OF THE 
MAXIMUM EXTENT LIGHT RAI L TRANSIT SYSTEM PLAN UNDER THE STABLE 

OR DECLINING GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 
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Another measure of cost-effectiveness used in the evaluation of individual system segments o f the ms)(imum extent light fail Iransit plan was the capital cost pe.
passenger mile. This map shoW! those segments which may be expected to operate at, below, or above the average capital COS! per passenger mile, as well as the 
degree to which such average cOla may be ellpecled 10 be exceeded. Compared with those segments located within the densely deyeloped areas of Milwaukee 
County, for the outer segments of each route, as well as portions of Route 5 on the City of MilwClukee's east side and in the City of Wauwatosa, these data suggest 
an insufficient ridership base to support fi)(ed guideway development . This tower ridership is a consequence of the less intensive urban development in these seg
ments, and the absence of through traffic e)(cept by a connection with a different mode such as feeder bus or automobile. To some degree, these inefficiencies are 
also generated by the large capital investments necessary for guideway structures and slat ion facilities in some suburban areas and on Milwaukee's east side. 

Source: SEWRPC-
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Map 130 

OPERATING COST PER TOTAL BOARDING AND DEBOARDING PASSENGER COST· 
EFFECTIVENESS OF THE MAXIMUM EXTENT LIGHT RAIL TRANSIT SYSTEM PLAN UNDER 

THE STABLE OR DECLINING GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 
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Yet another measure of cost-effectiveness used in the evaluation of individual system segments of the maximum extent light rail transit plan 
was the operating cost per boarding and deboarding passenger. This map shows those segments which may be expected to operate at, below, or 
above the average operating cost per boarding and deboarding passenger, as well as the degree to which such average costs may be expected to 
be exceeded. As shown on this map, certain system segments within the densely developed areas of Milwaukee County are very cost-effective 
compared with the remainder of the system, while all segments located within suburban areas outside Milwaukee County are not cost-effective. 
This is a result of the lower boarding and deboarding passenger volumes in these suburban areas combined with the lengthy distances that the 
light rail vehicles must operate over. 

Source: SEWRPC. 
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Map 131 

CAPITAL COST PER TOTAL BOARDING AND DEBOARDING PASSENGER COST· 
EFFECTIVENESS OF THE MAXIMUM EXTENT LIGHT RAIL TRANSIT SYSTEM PLAN UNDER 

THE STABLE OR DECLINING GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 
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Another measure of cost-effectiveness used in the evaluation of individual system segments of the maximum extent light rail transit plan is the capital cost per 
boarding and deboarding passenger. This map shows those segments which may be expected to operate at. below, or above the average capital cost per boarding 
and debaarding passenger. as well as the degree to which such average costs may be expected to be exceeded. As shown on th is map, certain segments located in Mil
waukee County suburbs as well as outside Mil waukee County appear to have an insufficient volume of passenger boardings and deboard ings to support fixed guide
way development. Th is lower ridership is a consequence of the less intensive urban development combined with the large capital investments necessary for guide......ay 
structures and stat io n facilities in some suburban areas and on Milwaukee's east side. A noteworthy exception is the segment within the City of Waukesha which, 
by itself, appears cost-effective, but wh ich nevertheless depends upon a connection to the remainder of the system over two lengthy suburban segments which 
generate ti ttle ridership. 

Source: SEWRPC. 
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and N. 92nd Street in the City of Milwaukee, 
those extending to the Cities of West Allis and 
Waukesha from N. 84th Street and W. Fairview 
Avenue in the City of Milwaukee, those extending 
to the City of Oak Creek from General Mitchell 
Field, those looping from the intersection of 
W. Appleton Avenue and W. Capitol Drive to the 
Mayfair Mall Shopping Center, and that segment 
extending from the City of Cudahy to the City of 
South Milwaukee. Because of its high capital cost, 
the segment from S. 5th and W. Becher Streets to 
the City of St. Francis along E. and S. Bay Street 
and the Chicago & North Western's Kenosha Sub
division railway main line on the route connecting 
to the City of Cudahy was replaced by a segment 
from S. 5th and W. Becher Streets along Chase 
Avenue to the former Milwaukee Electric Lines 
Lakeside Belt Line, and then along that open 
right-of-way owned by the Wisconsin Electric 
Power Company and used for trunkline power 
transmission to the original routing from S. 5th 
and W. Becher Streets through the City of St. 
Francis to the City of Cudahy. The segment from 
the Milwaukee central business district through 
the University of Wisconsin-Milwaukee to Capitol 
Drive and along Capitol Drive to W. Atkinson 
Avenue in the City of Milwaukee was deleted 
because of its high capital cost relative to its rider
ship. Through the elimination of these segments, 
the capital cost of the primary element of the light 
rail transit system would decrease from $960 mil
lion to about $446 million, and the total cost of 
the truncated plan would be about $593 million. 

Those segments given the highest priority for 
elimination were Segments 10, 11, 12, and 13 
serving northern Milwaukee County and Ozaukee 
County, and Segments 1,2,3, and 18 serving Wau
kesha County. Segments 31 and 32, providing ser
vice along Capitol Drive between Appleton Avenue 
and Mayfair Road, and Segment 4, providing ser
vice to West Allis, were identified as the second 
set of segments to be deleted. The third set of 
segments identified to be deleted were those 
serving General Mitchell Field, the City of Oak 
Creek, and the City of South Milwaukee, including 
portions of both Segments 16 and 22 and all of 
Segments 17 and 24. Segments 9 and 34, serving 
the University of Wisconsin-Milwaukee campus and 
the lower east side, were the final two segments 
identified for deletion. 

Evaluation of Maximum 
Extent Busway System Plan 
Another of the primary transit technologies poten
tially applicable in the Milwaukee area over the 
next 20 years is motor buses operating over bus-

ways. The maximum extent system plan developed 
for this technology is summarized with respect 
to its coverage and routes on Maps 60 and 61 of 
Chapter III. Its performance under the stable or 
declining growth scenario-centralized land use plan 
alternative future is summarized in Tables 345 and 
346. Map 53 and Table 111 of Chapter III, and 
Tables 346 and 316 provide comparable informa
tion for the base, or benchmark, plan used in the 
study. A description of the facilities and services of 
the primary, local, and express elements of both 
the maximum extent busway plan and the base 
plan is included in Chapter III of this report, and 
will not be repeated here. 

In comparison to the base plan, the maximum 
extent busway system plan under this future would 
entail more than a two-fold increase in vehicle 
miles of primary transit service, 17,300 vehicle 
miles compared with 7,000 vehicle miles under the 
base plan. A significant part of this increase would 
be the result of the extension of primary service 
into off-peak travel periods during the midday and 
evenings, as indicated in Tables 317 and 347. About 
7 percent more bus miles of express and local ser
vice would be operated under this plan than under 
the base plan, 64,600 bus miles on an average 
weekday as opposed to 60,200 bus miles for the 
base plan. 

Headways on the primary transit routes of the 
ma.ximum extent busway plan under this future 
would range from four to eight minutes during the 
peak periods. During the off-peak periods, head
ways would range from 30 to 60 minutes in the 
midday and during the evening. 

Transit Utilization: Under the maximum extent 
busway system plan of the stable or declining 
growth scenario-centralized land use plan alterna
tive future, about 224,800 trips may be expected 
to be made on public transit in the Milwaukee area 
on an average weekday in the plan design year, as 
shown in Tables 348 and 349. About 72,900, or 
32 percent, of these transit trips may be expected 
to be made on the primary transit system for all or 
a portion of the trip. Thus, the maximum extent 
busway system plan envisions that about 6 percent 
of the total of 3.6 million person trips which may 
be expected to be made in the greater Milwaukee 
area in the plan design year will be made using 
public transit, and that about 2 percent will be 
made using primary transit. About 8,900, or 4 per
cent, more transit trips may be expected to be 
made on an average weekday under this plan than 
under the base plan. 
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Table 345 

PRIMARY TRANSIT STATIONS FOR THE MAXIMUM EXTENT BUSWAY SYSTEM PLAN 
UNDER THE STABLE OR DECLINING GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Station 
Number Intersection 

W. Broadway and 

W. Main Street, 
E. Broadway and 

Pleasant Street. 
Lincoln Avenue and 

Lake Street. , . 

Location 

4 Lincoln Avenue and 
Frederick Street. 

5 
6 

9 

10 

11 

12 

13 

14 

15 

CTH A and Peart Street 
Johnson Road .. 
Calhoun Road and 

Rogers Drive . .. 

Moorland Road and 

Rogers Drive . . 

Sunny Slope Road 
and Honey Lane. 

S. 124th Street 
and Honey Lane. 

S. lOath Street and 
Manor Park Drive . 

S. 98th Street and 
W. Washington Street. 

N. 92nd Street and 
W. Dixon Street. 

N. 84th Street and 
W. Hawthorne Avenue 

N. 76th Street and 
W. Fairview Avenue. 

16 N. 68th Street and 

17 

18 

19 

W. Fairview Avenue. 
N. Hawley Road and 

W. Fairview Avenue. 

County Stadium and 
Mitchell Boulevard 

County Stadium and 
N.44th Street. 

20 N. 35th Street and 
W. Wisconsin Avenue. 

21 N. 27th Street and 
W. Wisconsin Avenue. 

22 N. 21 st Street and 

Civil 
Division 

City of Waukesha 

City of Waukesha 

City of Waukesha 

City of Wau kesha 
City of Waukesha 
City of New Berlin 

City of New Berlin 

City of New Berlin 

City of New Berlin 

City of New Berlin 

City of West Allis 

City of West Allis 

City of Milwau kee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwau kee 

City of Milwaukee 

W. Wisconsin Avenue. .. City of Milwaukee 

23 N. 16th Street and 
W. Wisconsin Avenue. . City of Milwaukee 

24 N. 12th Street and 
W. Wisconsin Avenue. . City of Milwaukee 

25 N. 6th Street and 
W. Wisconsin Avenue. 

26 N. Plankinton Avenue and 
E. Wisconsin Avenue. 

27 N. Broadway Street and 
E. Wisconsin Avenue. 

28 N. Jackson Street and 
E. Wisconsin Avenue 

29 N. Jackson Street and 
E. Kilbourn Avenue. 

30 N. Van Buren Street and 
E. Kilbourn Avenue. 

31 N. Jackson Street and 
E. Juneau Avenue . . 

32 N. Van Buren Street and 

33 

34 

35 

36 

E. Juneau Avenue. 
N. Astor Street and 

E. Ogden Avenue ... 
N. Farwell Avenue and 

E. Ogden Avenue 
N. Farwell Avenue and 

E. Brady Street 
N. Prospect Avenue and 

E. Brady Street 
37 N. Farwell Avenue and 

E. Kenilworth Place . . 

38 N. Oakland Avenue and 

E. North Avenue. 
39 N. Cambridge Avenue 

40 
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and E. Locust Street 
N. Oakland Avenue and 

E. Kenwood Boulevard. 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwau kee 

City of Milwau kee 

Status 

Proposed 

Proposed 

Proposed 

Proposed 
Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Shelter 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Facilities and Services 

Parking 

Spaces 

375 
125 

275 

100 

200 

150 

Connecting 
Primary 

Routes 

4 

Connecting 
Express or 

Local 
Routes 

10 

4 

10 

8 

Travel Time 
to Milwaukee 

CBD 
(minutes) 

Off· 
Peak Peak 

53 

51 

50 

48 
44 
41 

37 

35 

33 

31 

28 

26 

23 

20 

19 

17 

15 

14 

12 

8 

4 

6 

9 

11 

11 

12 

13 

16 

24 

53 

51 

50 

48 
44 
41 

37 

35 

33 

31 

28 

26 

23 

20 

19 

17 

15 

14 

12 

4 

8 

9 

11 

11 

12 

13 

16 

24 

Frequency of Service (buses per hour) 

Morning 

In Out 

10 10 

10 10 

10 10 

10 10 
10 10 
10 10 

10 10 

10 10 

10 10 

10 10 

10 10 

10 10 

10 10 

20 17 

20 17 

20 17 

20 17 

20 17 

30 27 

28 25 

28 25 

28 25 

28 25 

28 25 

37 34 

17 20 

17 20 

17 20 

17 

20 

17 

20 

17 20 

17 20 

17 

20 

17 20 

17 20 

17 20 

17 20 

Midday 

In Out 

2 

2 
2 

4 

4 

4 

4 

4 

4 

2 

4 

4 

4 

4 

4 

4 

Afternoon Evening 

In Out In Out 

15 15 2 

15 15 

15 15 

15 15 
15 15 
15 15 

15 15 

15 15 

15 15 

15 15 

15 15 

15 15 

15 15 2 

22 27 

22 27 

22 27 

22 27 

22 27 

29 34 4 

30 35 4 

30 35 4 

30 35 4 

30 35 4 

30 35 4 

40 45 

27 22 

27 22 

27 22 

27 

22 2 

27 

22 

27 22 

27 22 

27 

22 

27 22 

27 22 

27 22 

27 22 



Station 
Number Intersection 

Location 

41 N. Maryland Avenue and 

E. Kenwood Boulevard 
42 N. Maryland Avenue and 

E. Hartford Avenue. 

43 N. Oakland Avenue and 

44 

45 

E. Hartford Avenue. 

Wisconsin Avenue and 

Broad Street. 
1 st Avenue and 

Maple Street 
46 Cedar Ridge Drive and 

47 
Georgetown Drive. 

5TH 143 

(Washington Avenue) 
and Turner Street. 

48 Grant Avenue and 

49 

50 

51 

Western Road 
STH 57 and CTH C 

(Pioneer Road), 
STH 57 (Main Street) 
and F reistadt Road . 

STH 57 (Green Bay 
Road) and STH 67 
(Mequon Road) 

52 Garden Drive and 
W. County Line Road. 

53 N. Deerbrook Terrace 
and STH 100 
(W. Brown Deer Road) . 

54 N. Cedarburg Road and 
W. Bradley Road. 

55 N. Teutonia Avenue and 
W. Good Hope Road 

56 N. Sidney Place and 
W. Mill Road. 

57 N. Dexter Avenue and 
W. Silver Spring Drive. 

58 N. 20th Street and 
W. Hampton Avenue 

59 W. Atkinson Avenue and 

60 

61 

62 

W. Capitol Drive. 
N. 16th Street and 

W. Atkinson Avenue 
N. 8th Street and 

W. Atkinson Avenue 
N. 8th Street and 

W. Burleigh Street. 
63 N. 7th Street and 

64 

65 

66 

67 

68 

W. Burleigh Street. 
N. 8th Street and 

W. Center Street. 
N. 7th Street and 

W. Center Street. . 
N. 8th Street and 

W. North Avenue 
N. 7th Street and 

W. North Avenue 
N. 6th Street and 
W. Walnut Street. 

69 N. 6th Street and 
W. Juneau Avenue. 

70 N. 6th Street and 
W. Kilbourn Avenue. 

71 N. 6th Street and 
W. St. Paul Avenue 

72 S. 6th Street and 
W. Alexander Street. 

73 S. 6th Street and 
W. National Avenue. 

74 S. 5th Street and 
W. National Avenue. 

75 S. 5th Street and 
W. Greenfield Avenue. 

76 S. 4th Street and 
W. Greenfield Avenue. 

77 S. 5th Street and 
W. Mitchell Street. 

78 S. 4th Street and 
W. Mitchell Street 

79 S. 5th Street and 

80 
W. Lincoln Avenue 

S. 4th Street and 
W. Lincoln Avenue 

81 S. Chase Avenue and 
W. Rosedale Avenue. 

Civil 
Division 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

Village of Grafton 

Village of Grafton 

City of Cedarburg 

City of Cedarburg 

City of Cedarburg 

City of Mequon 

Status 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Village of Thiensville Proposed 

City of Mequon 

Village of 
Brown Deer 

Village of 
Brown Deer 

Village of 
Brown Deer 

City of Milwaukee 

City of Glendale 

City of Glendale 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwau kee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwaukee 

City of Milwau kee 

City of Milwaukee 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Proposed 

Table 345 (continued) 

Shelter 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Ves 

Facilities and Services 

Parking 

Spaces 

125 

125 

75 

150 

250 

Connecting 
Primary 

Routes 

Connecting 
Express or 

Local 

Routes 

4 

4 

4 

Travel Time 
to Milwaukee 

CBa 
(minutes) 

Off-
Peak Peak 

23 23 

19 19 

18 18 

59 59 

57 57 

54 54 

53 53 

52 52 

48 48 

42 42 

40 40 

36 36 

34 34 

32 32 

29 29 

27 27 

25 25 

21 21 

16 16 

13 13 

10 10 

9 

6 

4 

6 

8 

10 10 

10 10 

12 12 

12 12 

14 14 

Frequency of Service (buses per hour) 

Morning Midday Afternoon Evening 

In Out In Out In Out In Out 

17 20 27 22 

17 20 27 22 

17 20 27 22 

10 10 

9 10 10 

9 10 10 

9 9 10 10 

10 10 

9 10 10 

9 9 10 10 

9 10 10 

10 10 

10 10 

10 10 

9 10 10 

9 9 10 10 

9 9 10 10 

10 10 

16 19 22 17 

9 9 10 10 

9 10 

10 

10 

10 

10 

10 

10 

9 10 10 

9 9 10 10 

9 9 10 10 

17 17 18 18 

17 17 18 18 

17 18 

17 18 

17 18 

17 18 

17 18 2 

17 18 

10 

10 

9 9 10 10 
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Table 345 (continued) 

Travel Time 
Facilities and Services to Milwaukee 

Connecting 
CaD 

Frequency of Service (buses per hour) Location (minutes) 
Connecting Express or 

Morning Midday Afternoon Evening Station Civil Parking Primary Local 011-
Number Intersection Division Status Shelter Spaces Routes Routes Peak Peak In Out In Out In Out In Out 

82 S. Chase Avenue and 
W. Oklahoma Avenue City of Milwaukee Proposed Ves 1 2 15 15 9 9 1 1 10 10 1 1 

83 S, Howell Avenue and 

W. Morgan Avenue City of Milwaukee Proposed Ves -- 1 2 17 17 9 9 1 1 10 10 1 1 
84 S. Howell Avenue and 

W. Howard Avenue . City of Milwau kee Proposed Ves -- 1 2 18 18 9 9 1 1 10 10 1 1 
85 S. Howell Avenue and 

W. Layton Avenue. City of Milwaukee Proposed Ves -- 1 2 21 21 9 9 1 1 10 10 1 1 
86 General Mitchell Field. City of Milwaukee Proposed Ves 100 1 2 23 23 9 9 1 1 10 10 1 1 
87 S. Howell Avenue and 

W. College Avenue. City of Milwaukee Proposed Ves -- 1 2 26 26 9 9 1 1 10 10 1 1 
88 S. Howel! Avenue and 

W. Marquette Avenue. City of Oak Creek Proposed Ves -- 1 2 33 33 9 9 1 1 10 10 1 1 
89 S. Howell Avenue and 

W. Forest Hill Avenue. City of Oak Creek Proposed -- -- 1 2 38 38 9 9 1 1 10 10 1 1 
90 S. Howell Avenue and 

W. Ryan Road .. City of Oak Creek Proposed -- 100 1 1 44 44 9 9 1 1 10 10 1 1 
91 STH 175 (Appleton 

Avenue) and 

Menomonee Avenue. Village of Proposed -- -- 1 2 50 50 8 8 1 1 8 8 1 1 
Menomonee Falls 

92 5TH 175 (Appleton 

Avenue) and 

North Hills Drive Village of Proposed Ves 150 1 1 47 47 8 8 1 1 8 8 1 1 
Menomonee Falls 

93 STH 175 (Appleton 
Avenue) and 

Parkway Drive .. Village of Proposed -- -- 1 -- 40 40 8 8 1 1 8 8 1 1 
Menomonee Falls 

94 USH 41 (W. Appleton 

Avenue) and W. 

Bobolink Avenue ..... City of Milwaukee Proposed -- -- 1 2 37 37 8 8 1 1 8 8 1 1 
95 Timmerman Field. City of Milwau kee Proposed Ves 200 1 2 34 34 8 8 1 1 8 8 1 1 
96 USH 41 (W. Appleton 

Avenue) and 

W. Hampton Avenue City of Mitwaukee Proposed Ves -- 1 2 32 32 8 8 1 1 8 8 1 1 
97 N. 76th Street and 

W. Appleton Avenue City of Milwaukee Proposed Ves -- 1 3 30 30 8 8 1 1 8 8 1 1 
98 N. 68th Street and 

W. Capitol Drive ... City of Milwaukee Proposed Ves -- 2 1 26 26 15 18 2 2 20 15 2 2 
99 Capitol Court 

Shopping Center .. City of Milwaukee Proposed Ves 200 2 2 25 25 15 18 2 2 20 15 2 2 
100 W. Fond du Lac Avenue 

and W. Capitol Drive City of Milwaukee Proposed Ves -- 2 2 23 23 15 18 2 2 20 15 2 2 
101 N. Sherman Boulevard 

and W. Capitol Drive City of Milwaukee Proposed Ves -- 3 2 21 21 17 20 3 3 19 14 3 3 
102 N. Sherman Boulevard and 

W. Fond du Lac Avenue City of Milwaukee Proposed Ves -- 2 2 20 20 18 18 2 2 15 15 2 2 
103 N. Sherman Boulevard 

and W. Burleigh Street City of Milwaukee Proposed Ves -- 2 2 18 18 18 18 2 2 15 15 2 2 
104 N. Sherman Boulevard 

and W. Center Street ... City of Milwaukee Proposed Ves -- 2 2 17 17 18 18 2 2 15 15 2 2 
105 N. Sherman Boulevard 

and W. North Avenue. City of Milwaukee Proposed Ves -- 2 3 16 16 18 18 2 2 15 15 2 2 
106 N. 40th Street and 

W. Lisbon Avenue City of Milwau kee Proposed Ves -- 2 2 14 14 18 18 2 2 15 15 2 2 
107 W. Highland Boulevard and 

W. McKinley Avenue. City of Milwaukee Proposed Ves -- 2 2 12 12 18 18 2 2 15 15 2 2 
108 N. 41 st Street and 

W. Wisconsin Avenue. City of Milwaukee Proposed Ves -- 2 1 10 10 18 18 2 2 15 15 2 2 
109 S. Kinnickinnic Avenue 

and E. Becher Street City of Milwaukee Proposed Ves -- 1 3 13 13 8 8 1 1 8 8 1 1 
110 S. Bay Street and 

E. Lincoln Avenue. City of Milwaukee Proposed Ves 150 1 1 15 15 8 8 1 1 8 8 1 1 
111 S. Bay Street and 

E. Russell Avenue. City of Milwaukee Proposed Ves -- 1 1 18 18 8 8 1 1 8 8 1 1 
112 S. Nevada Street and 

S. Kinnickinnic Avenue. City of Milwaukee Proposed Ves -- 1 2 19 19 8 8 1 1 8 8 1 1 
113 S. Brust Avenue and 

E. Oklahoma Avenue. City of Milwaukee Proposed Ves -- 1 2 20 20 8 8 1 1 8 8 1 1 
114 S. Ellen Street and 

E. Morgan Avenue. City of Milwaukee Proposed -- -- 1 1 22 22 8 8 1 1 8 8 1 1 
115 S. Bombay Avenue and 

E. Crawford Avenue. City of St. Francis Proposed -- 75 1 1 24 24 8 8 1 1 8 8 1 1 
116 S. Kinnickinnic Avenue 

and Lunham Avenue City of St. Francis Proposed Ves -- 1 1 26 26 8 8 1 1 8 8 1 1 
117 S. Kinnickinnic Avenue 

and E. Layton Avenue City of Cudahy Proposed Ves -- 1 2 28 28 8 8 1 1 8 8 1 1 
118 S. Whitnall Avenue and 

E. Grange Avenue. City of Cudahy Proposed Ves 225 1 1 30 30 8 8 1 1 8 8 1 1 
119 Edgar Avenue and 

E. College Avenue .. City of Cudahy Proposed Ves -- 1 2 32 32 8 8 1 1 8 8 1 1 
120 E. Rawson Avenue City of Proposed Ves -- 1 1 34 34 8 8 1 1 8 8 1 1 

South Milwaukee 
121 Marquette Avenue ... City of Proposed Ves -- 1 2 36 36 8 8 1 1 8 8 1 1 

South Milwaukee 

588 



Table 345 (continued) 

Travel Time 
Facilities and Services to Milwaukee 

Connecting 
CBO 

Frequency of Service (buses per hour) 
Location (minutes) 

Connecting Express or 
Morning Midday Afternoon Evening 

Station Civil Parking Primary Local Off· 
Number Intersection Division Status Shelter Spaces Routes Routes Peak Peak In Out In Out In Out In Out 

122 S. 9th Avenue and 
E. Drexel Avenue .. .. . City of Proposed Yes 225 1 .. 37 37 8 8 1 1 8 8 1 1 

South Milwaukee 
123 Northridge 

Shopping Center. .... City of Milwaukee Proposed Yes 200 1 5 42 45 10 10 1 1 7 7 1 1 
124 N. 76th Street and 

W. Bradley Road. City of Milwaukee Proposed Yes 100 1 3 38 41 10 10 1 1 7 7 1 1 
125 N. 76th Street and 

W. Good Hope Road City of Milwaukee Proposed Yes .. 1 3 36 38 10 10 1 1 7 7 1 1 
126 N. 60th Street and 

W. Mill Road. ... . City of Milwaukee Proposed Yes .. 1 2 33 35 10 10 1 1 7 7 1 1 
127 N. Sherman Boulevard 

and W. Silver 
Spring Drive ... City of Milwaukee Proposed Yes 125 1 2 30 33 10 10 1 1 7 7 1 1 

128 N. Sherman Boulevard 
and W. Villard Avenue City of Milwaukee Proposed Yes .. 1 3 28 31 10 10 1 1 7 7 1 1 

129 N. Sherman Boulevard and 
W. Hampton Avenue City of Milwaukee Proposed Yes .. 1 2 27 29 10 10 1 1 7 7 1 1 

130 N. Sherman Boulevard 
and W. Congress Street .. City of Milwaukee Proposed Yes .. 1 1 25 28 10 10 1 1 7 7 1 1 

131 S. 44th Street and 
W. National Avenue .. Village of Proposed Yes .. 1 2 16 19 10 10 1 1 7 7 1 1 

West Milwaukee 
132 S. 43rd Street and 

W. Greenfield Avenue .. Village of Proposed Yes .. 1 1 18 20 10 10 1 1 7 7 1 1 
West Milwaukee 

133 S. 43rd Street and 
W. Burnham Street . . . . Village of Proposed Yes .. 1 1 19 22 10 10 1 1 7 7 1 1 

West Milwaukee 
134 S. 43rd Street and 

W. lincoln Avenue City of Milwaukee Proposed Yes 175 1 1 21 23 10 10 1 1 7 7 1 1 
135 S. 43rd Street and 

W. Cleveland Avenue . City of Milwaukee Proposed .. .. 1 .. 23 25 10 10 1 1 7 7 1 1 
136 S. 43rd Street and 

W. Oklahoma Avenue .. City of Milwaukee Proposed Yes .. 1 3 25 27 10 10 1 1 7 7 1 1 
137 S. 43rd Street and 

W. Morgan Avenue ... . City of Milwaukee Proposed .. . . 1 2 27 29 10 10 1 1 10 10 1 1 
138 S. 43rd Street and 

W. Howard Avenue . .. City of Greenfield Proposed Yes 150 1 1 28 30 10 10 1 1 10 10 1 1 
139 S. 60th Street and 

W. Plainfield Avenue . . City of Greenfield Proposed .. . . 1 1 31 34 10 10 1 1 10 10 1 1 
140 W. Forest Home Avenue 

and W. Plainfield 
Avenue. City of Greenfield Proposed Yes .. 1 2 33 35 10 10 1 1 10 10 1 1 

141 S. 76th Street and 
W. Layton Avenue .. .. . City of Greenfield Proposed .. . . 1 5 36 39 10 10 1 1 10 10 1 1 

142 N. 9th Street and 
W. Wisconsin Avenue .. City of Milwaukee Proposed .. .. 3 6 1 1 28 25 4 4 30 35 3 4 

143 Southridge 
Shopping Center. .... Village of Greendale Proposed Yes 125 1 6 40 42 10 10 1 1 10 10 1 1 

144 N. Glenview Avenue and 
W. Wisconsin Avenue. City of Wauwatosa Proposed Yes .. 1 4 23 23 10 7 1 1 7 12 1 1 

145 Milwaukee County 
General Hospital. City of Wauwatosa Proposed .. .. 1 5 26 26 10 7 1 1 7 12 1 1 

146 County Institutions .. City of Wauwatosa Proposed .. .. 1 5 27 27 10 7 1 1 7 12 1 1 
147 N. Swan Boulevard 

and W. Watertown 
Plank Road. . . .. City of Wauwatosa Proposed Yes 175 1 1 29 29 10 7 1 1 7 12 1 1 

148 Mayfair Mall 
Shopping Center. .. City of Wauwatosa Proposed Yes 100 1 7 33 33 10 7 1 1 7 12 1 1 

149 N. Mayfair Road and 
W. Center Street. .. . City of Wauwatosa Proposed .. . . 1 3 35 35 10 7 1 1 7 12 1 1 

150 N. Mayfair Road and 
W. Burleigh Street .. .. . City of Wauwatosa Proposed Yes .. 1 2 37 37 10 7 1 1 7 12 1 1 

151 N. Mayfair Road and 
W. Capitol Drive. City of Wauwatosa Proposed .. .. 1 2 35 38 10 7 1 1 7 12 1 1 

152 W. Lisbon Avenue and 
W. Capitol Drive. ... . City of Milwaukee Proposed .. .. 1 2 34 36 7 10 1 1 12 7 1 1 

153 N. 92nd Street and 
W. Capitol Drive. City of Milwaukee Proposed Yes .. 1 2 32 35 7 10 1 1 12 7 1 1 

154 N. 84th Street and 
W. Capitol Drive, ' , City of Milwaukee Proposed Yes .. 1 1 31 33 7 10 1 1 12 7 1 1 

155 N. 76th Street and 
W. Capitol Drive, City of Milwau kee Proposed Yes .. 1 3 29 32 7 10 1 1 12 7 1 1 

156 N, 35th Street and 
W. Capitol Drive. ... . City of Milwaukee Proposed Yes .. 1 2 21 24 7 10 1 1 12 7 1 1 

157 N. 27th Street and 
W. Capitol Drive. .. . City of Milwaukee Proposed Yes .. 1 2 20 22 7 10 1 1 12 7 1 1 

158 W. Green Bay Avenue 
and W. Capitol Drive City of Milwaukee Proposed Yes .. 1 2 20 23 7 10 1 1 12 7 1 1 

159 N, Port Washington Road 
and W. Capitol Drive City of Milwaukee Proposed .. .. 1 2 21 24 7 10 1 1 12 7 1 1 

160 N, Richards Street and 
E. Capitol Drive. .. . City of Milwaukee Proposed Yes .. 1 2 23 25 7 10 1 1 12 7 1 1 

161 N. Humboldt Boulevard 
and E, Capitol Drive. City of Milwaukee Proposed Yes .. 1 2 24 27 7 10 1 1 12 7 1 1 

162 Morris Boulevard and 
E, Menlo Boulevard. Village of Shorewood Proposed Yes .. 1 1 26 29 7 10 1 1 12 7 1 1 

Source: SEWRPC. 
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Table 346 

FACILITY AND OPERATION CHARACTERISTICS 
OF THE BASE SYSTEM PLAN AND MAXIMUM 
EXTENT BUSWAY SYSTEM PLAN UNDER THE 
STABLE OR DECLINING GROWTH SCENARIO-

CENTRALIZED LAND USE PLAN 

Maximum 
Extent 

Base Busway 
Characteristic Plan Plan 

Primary Element 
Exclusive Guideway Miles 
Subway. _. -' 
Elevated. .. 8.0 
At·Grade .. 94.3 

Total .- 102.3 

Shared Guideway Miles 
Freeways. 51.5 .' 

Surface Arterial Streets. 49.5 2.2 

Total 101.0 104.5 

Route Miles 449 253 
Vehicle Miles. 7,010 17,330 
Vehicle Hours 298 920 
Vehicles Required. 59 144 
Trains Required. .- .-

Express and Local Elements 
Route Miles 1,302 1,660 
Vehicle Miles. 60,230 64,580 
Vehicle Hours. 4,156 4,180 
Vehicles Required. 474 526 

Total System 
Route Miles 1,755 1,913 
Vehicle Miles. 67,240 81,910 
Vehicle Hours 4,454 5,100 
Vehicles Required. 533 670 
Trains Required. .. .-

Source: SEWRPC. 

Costs: Estimates of the total capital costs that 
would be incurred in the development of the maxi
mum extent busway system plan and the base 
system plan are summarized in Table 350. The 
costs shown include all construction costs, plus 
the costs of right-of-way acquisition and the 
acquisition and replacement of vehicles, as needed, 
over the plan design period. Most capital items 
required to implement the plan have useful lives 
beyond the 20-year plan design period, as noted 
in Table 350. 
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The total capital cost of the base plan is esti
mated at $181 million. Most of this cost would 
be required to purchase buses for the proposed 
short-range service expansion within Milwaukee 
County and to replace buses to maintain the 
existing service to the year 2000. About $19 mil
lion, or 10 percent of the total capital cost, would 
be required for the primary transit element. 

The total capital cost of the maximum extent 
busway system plan is estimated at $720 million. 
About $481 million would be required for the con
struction of the busways, including right-of-way, 
guideways, and preferential intersection treatments. 
About $181 million would be incurred in the pur
chase of new and replacement of transit vehicles
$48 million of which would be for the purchase of 
198 articulated buses, and about $133 million of 
which would be for the purchase of 953 conven
tional buses. The remaining $58 million would be 
required to construct stations and storage, mainte
nance, and layover facilities. About $572 million, 
or about 79 percent of the total capital cost, would 
be attributable to the primary transit element of 
the plan. 

Under current funding programs, all capital expense 
items are eligible for up to 80 percent federal fund
ing. Based upon this formula, the nonfederal share 
of the total capital cost of the maximum extent 
busway plan can be expected to be approximately 
$144 million. The remaining $576 million would 
constitute the federal share of the capital cost 
under the Urban Mass Transportation Administra
tion (UMT A) Sections 3 and 5 funding programs. 
Under the base plan, the nonfederal share and the 
federal share are estimated to total $36 million and 
$145 million, respectively. 

Table 351 presents the design year operating and 
maintenance costs and farebox revenues for the 
base and maximum extent busway plans. Under 
the base plan, operating and maintenance costs 
may be expected to approximate $41 million in 
the design year for both primary transit and local 
and express bus service in the Milwaukee area. 
Implementation of the maximum extent busway 
plan would increase the total operating and main
tenance costs for the Milwaukee area in the year 
2000 by $11 million, to a total cost of $52 million. 
The cost of operating and maintaining the primary 
transit system in the design year may be expected 
to approximate $3 million under the base plan, and 
$12 million under the maximum extent busway 
plan. Primary transit system operating and main
tenance costs would thus represent about 8 percent 



Table 347 

TIME-OF-DAY OPERATION OF THE MAXIMUM EXTENT BUSWAY SYSTEM PLAN UNDER 
THE STABLE OR DECLINING GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Morning Midday 
Element Peak Off-Peak 

Primary 

Route Miles ........ 253 253 
Vehicle Miles ....... 6,540 2,020 
Vehicle Hours · ..... 350 110 
Vehicles Required .... 124 19 

Express and Local 
Route Miles ........ 1,660 1,586 
Vehicle Miles ....... 14,860 17,830 
Vehicle Hours · ..... 1,000 1,160 
Vehicles Required .... 492 209 

Total System 

Route Miles ........ 1,913 1,839 
Vehicle Miles ....... 21,400 19,850 
Vehicle Hours · ..... 1,350 1,270 
Vehicles Required .... 616 

Source: SEWRPC. 

of the total operating costs expected in the design 
year for the base plan, and about 23 percent of the 
total operating costs expected in the design year 
for the maximum extent busway plan. 

The average operating cost per passenger for the 
base plan in the plan design year is estimated at 
$0.65. For the maximum extent busway system 
plan, the average operating cost per passenger 
may be expected to approximate $0.83-$0.18, 
or 28 percent, more than the base plan cost. The 
average operating cost per passenger mile would 
also be higher for the maximum extent busway 
plan, $0.22, compared with $0.18 for the base 
plan. The average operating cost per passenger and 
per passenger mile for the primary element of the 
base plan would be $1.23 and $0.15, respectively, 
and for the maximum extent busway system plan, 
$0.64 and $0.13, respectively. 

The total annual fare box revenue which may be 
expected to be generated in the plan design year 
under the base plan is estimated at $25 million, 

228 

Afternoon Evening 
Peak Off-Peak Total 

253 253 253 
7,550 1,220 17,330 

400 60 920 
144 17 144 

1,660 1,558 1,660 
16,100 15,790 64,580 

1,050 970 4,180 
526 169 526 

1,913 1,811 1,913 
23,650 17,010 81,910 

1,450 1,030 5,100 
670 186 670 

expressed in 1979 dollars, compared with about 
$27 million under the maximum extent busway 
plan. Under the maximum extent busway alterna
tive, the primary transit element could be expected 
to generate about 34 percent, or about $9.1 mil
lion, of the total revenues, compared with 6 per
cent, or $1.5 million, for the base plan. 

The operating deficit in the year 2000 for the 
maximum extent busway plan would be about 
$25 million, expressed in 1979 dollars, requiring 
a subsidy of about $0.40 per passenger. This com
pares with the base system plan deficit of about 
$16 million, or $0.26 per passenger. Farebox 
revenues would cover about 52 percent of the oper
ating costs under the maximum extent busway plan 
and 61 percent of such costs under the base plan. 

Under current operating assistance programs, the 
federal government may be expected to fund 
50 percent of the operating deficit up to the total 
urbanized area apportionment, and the State has, 
in the past, funded up to 72 percent of the non-
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Table 348 

TRANSIT TRIPMAKING BY PURPOSE IN THE MILWAUKEE AREA FOR THE BASE 
SYSTEM PLAN AND MAXIMUM EXTENT BUSWAY SYSTEM PLAN UNDER THE 

STABLE OR DECLINING GROWTH SCENARIO·CENTRALIZED LAND USE PLAN 

Base Plan Maximum Extent Busway Plan 

Transit Trips Transit Trips 

Total Percent of Total Percent of 

Trip Purpose Person Trips 
a Number Total Trips Person Tripsa Number Total Trips 

Home-Based Work .. 962,700 80,500 8.4 963,100 90,200 9.4 
Home-Based Shopping. 506,900 28,000 5.5 505,600 28,600 5.7 
Home-Based Other 1,131,100 56,800 5.0 1,125,800 56,400 5.0 
Nonhome Based. 692,300 10,000 1.4 687,900 9,000 1.3 
School. ...... 348,300 40,600 11.6 348,400 40,600 11.7 

Total 3,641,300 215,900 5.9 3,630,800 224,800 6.2 

a The difference in the total person trips generated under the maximum extent busway system plan and total person trips generated under the 
base plan may be attributed to the effect of the level of transit service on household automobile ownership, and the effect of automobile 
ownership on trip generation. Lower levels of transit service have been found to be correlated with increased automobile ownership, and 
greater automobile ownership has been found to be correlated with increased trip generation. The Commission travel simulation models reflect 
these relationships between level of transit service, automobile ownership, and trip generation, as well as the relationships of these factors to 
household size, level of income, and residential density. The small differences in total person trip generation between these plans, however, 
are not significant in the evaluation of the alternative transit plans under this study. 

Source: SEWRPC. 

Time 
of Day 

Morning. 
Midday .. 
Afternoon. 
Evening. .. 
Total 

Source: SEWRPC_ 
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Table 349 

PRIMARY AND TOTAL TRANSIT SYSTEM TRIPMAKING BY TIME OF DAY FOR THE 
BASE SYSTEM PLAN AND MAXIMUM EXTENT BUSWA Y SYSTEM PLAN UNDER THE 

STABLE OR DECLINING GROWTH SCENARIO·CENTRALIZED LAND USE PLAN 

Base Plan Maximum Extent Busway Plan 

Primary Element Total System Primary Element Total System 

Transit Percent Transit Percent Transit Percent Transit Percent 
Trips of Total Trips of Total Trips of Total Trips of Total 

4,700 47.0 52,100 24.1 25,700 35.3 55,600 24.7 
300 3.0 68,800 31.9 8,800 12.1 70,100 31.2 

5,000 50.0 75,800 35.1 34,000 46.6 79,200, 35.2 
-- -- 19,200 8.9 4,400 6.0 19,900 8.9 

10,000 100.0 215,900 100.0 72,900 100.0 224,800 100.0 



Table 350 

TOTAL CAPITAL EXPENDITURES TO DESIGN YEAR REQUIRED FOR THE BASE 
SYSTEM PLAN AND MAXIMUM EXTENT BUSWAY SYSTEM PLAN UNDER THE 

STABLE OR DECLINING GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Maximum Extent 
Capital Costa Base Plan Busway Plan 

Guideway Developmentb ............... $ -- $480,648,800 
Station Developmenl ................. 2,886,300 37,355,000 
Vehicle Storage and Maintenance 

Facility DevelopmentC 
••••.....•••••. 18,225,000 20,829,800 

Vehicle Acquisition and Replacementd ....... 159,740,000 180,940,000 

Total $180,851,300 $719,773,600 

a It is assumed under this capital cost analysis that both the base plan and the maximum extent busway plan would be incrementally imple
mented from 1985 to 2000. The capital costs shown in this table are those required to develop and maintain the system over the 20-year 
plan design period from 1980 through 2000. Portions of nearly all the elements of the plan have useful lives extending beyond the design 
period and therefore are capable of use beyond the design period. 

b Includes the cost of acquiring about 203 acres of right-of-way for guideway construction, and of acquiring and relocating five residential 
structures and three steel lattice electric power transmission towers. This land is assumed to have a useful life of 100 years. The useful life 
of the guideway is estimated at 30 years. 

clncludes the cost of acquiring land for stations and storage and maintenance facilities as necessary-12 acres under the base plan, and 
52 acres under the maximum extent busway plan. This land is assumed to have a useful life of 100 years. The useful life of station facilities 
is estimated at 30 years. 

d This capital cost category includes the cost of acquisition and replacement as necessary over the 20-year design period of all buses used in the 
system. Both plans assume the availability of a fleet of 640 buses with an average age of 10 years in 1980. Buses are assumed to have an 
average useful life of 12 years. 

Source: SEWRPC. 

federal share~o The annual local share of the public 
funding requirement in the design year 2000 would 
be about $3.5 million for the maximum extent 
busway system plan and about 36 percent less, 
$2.2 million, for the base system plan. 

Development of Truncated System Plan: The 
results of the traffic assignments to, and attendant 
evaluation of, the maximum extent busway system 
plan are summarized in Table 352. The maximum 
extent busway plan has significantly higher capital 
costs as well as greater operating deficits, both in 
total and on a per-passenger basis, than does the 
base plan. In addition, farebox revenues meet 
a smaller proportion of total operating costs under 
the maximum extent busway plan than under the 

10 The maximum federal operating assistance fund
ing allotment for the Milwaukee area for the year 
1979 was $11.6 million in 1979 dollars, more than 
the $8.0 million required to provide 50 percent 
federal funding of the operating deficits under the 
base plan, but somewhat less than the $12.5 mil
lion required to provide such funding under the 
maximum extent busway plan. Great uncertainty 
is involved in any estimation of the possible federal 
and state shares of operating deficits, as these 
shares are subject to changing legislative action 
over the plan design period. Even at this time, the 
Governor has proposed changing the state share 
of the operating deficit funding to 25 percent of 
the total operating cost of urban transit systems. 
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Table 351 

PRIMARY AND TOTAL TRANSIT SYSTEM 
DESIGN YEAR OPERATING AND MAINTENANCE 

COSTS FOR THE BASE SYSTEM PLAN AND 
MAXIMUM EXTENT BUSWA Y SYSTEM PLAN 

UNDER THE STABLE OR DECLINING GROWTH 
SCENARIO-CENTRALIZED LAND USE PLAN 

Cost Element 

Ridership 
Primary Element. 

Total System ... 

Operating and Maintenance Cost 
Primary Element .. 
Total System ..... 

Operating and Maintenance 
Cost per Passenger 

Primary Element .. 
Systemwide Average 

Operating and Maintenance 
Cost per Passenger Mile 

Primary Element .. 
Total System .. 

Farebox Revenue 
Primary Element ... , ...... . 
Total System .. 

Operating Deficit 
Primary Element .......... . 
Total System .. . 

Farebox Revenue as a Percent of 
Operating and Maintenance Costs 

Primary Element. , .... . 
Total System ...... . 

Public Funding Under 
Current Programa 

Federal (50 percent of 
operating deficit) 

Primary Element .... . 
Total System .......... . 

State (72 percent of nonfederal 
share of operating deficit) 

Primary Element ....... . 
Total System ...... . 

Local 
Primary Element ... . 
Total System .......... . 

Local Operating Deficit per Ride 
Primary Element .......... . 
Total System ... , ........ . 

Maximum Extent 

Base Plan Busway Plan 

2,550,000 18,589,500 
62,261,000 62,640,500 

$ 3,129,000 $11,806,500 
40,507,100 51,884,800 

$1.23 $0.64 
0.65 0.83 

$0.15 $0.13 
0.18 0.22 

$ 1,530,000 $ 9,098,400 
24,518,300 26,807,000 

$ 1,599,000 $ 2,708,100 
15,988,800 25,077,800 

49 77 
61 52 

$ 799,500 $ 1,354,050 
7,994,400 12,538,900 

575,640 974,920 
5,755,970 9,028,010 

233,860 379,130 
2,238,430 3,510,890 

$0.09 $0.02 
0.04 0.05 

aThe maximum federal operating assistance funding allotment for the Milwaukee area for 
the year 1979 was $11.6 million in 1979 dollars, greater than the $8.0 million required to 
provide 50 percent federal funding of the operating deficits under the base plan, but less 
than the $12.5 million required to provide such funding under the maximum extent 
busway plan. Great uncertainty is involved in any estimation of the possible federal and 
state shares of operating deficits, as these shares are subject to changing legislative action 
over the plan design period. Even at this time, the Governor has proposed changing the 
state share of the operating deficit funding to 25 percent of the total operating cost of 
urban transit systems. 

Source: SEWRPC. 

base plan. Consequently, the total cost per pas
senger to the design year of the maximum extent 
busway extent plan is more than twice that of 
the base plan under this future. It was therefore 
necessary to truncate this maximum extent 
busway system plan. 
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Some of the increases in the capital costs and oper
ating deficits under the maximum extent busway 
plan may be attributed to the overextension of 
service envisioned in this plan. 11 Under the plan, 
primary transit service on exclusive guideway 
would be extended into portions of the Milwaukee 
urbanized area not now served; would be expanded 
into an all-day operation; and would be provided 
at headways of no more than 30 minutes in the 
peak period and peak direction and no more than 
60 minutes otherwise. 

The cost-effective elements of the primary element 
of the maximum extent busway system plan with 
respect to operating costs can, in part, be identified 
on a route-by-route basis through a determination 
of what proportion of the operating costs of the 
routes may be expected to be recovered through 
farebox revenues. As shown in Table 353, about 
77 percent of the total busway primary transit 
element operating costs may be expected to be 
recovered from fare box revenues, and not less than 
58 percent of the operating costs for any route will 
be met through farebox revenues. Therefore, routes 
should require little modification except possibly 
over some limited segments. 

Another basis for the identification of the less 
productive elements of the maximum extent 
busway system plan is the operating and capital 
costs per passenger and per passenger mile carried 
on segments of the system. Table 354 summarizes 
the estimated capital and operating costs, and pas
senger miles carried, for the major segments of 
the maximum extent busway system, and provides 

11 The extension of local and express service under 
the maximum extent busway plan and all other 
plans also contributes to this increase in cost and 
decrease in cost-effectiveness, The express (secon
dary) and local (tertiary) service included in each 
maximum extent primary transit system plan is in 
accord with the adopted long-range regional trans
portation system plan. The local and express routes 
and schedules have been modified, however, to 
coordinate properly the secondary and tertiary ser
vice proposed to be provided with the primary ser
vice proposed under the different primary transit 
alternatives. Any further refinements in the extent 
of the secondary or tertiary service should equally 
affect the cost of each primary transit alternative 
considered, and should, therefore, not affect a com
parison of those alternatives. 



Table 352 

COST-EFFECTIVENESS COMPARISON OF THE BASE 
SYSTEM PLAN AND MAXIMUM EXTENT BUSWA Y 

SYSTEM PLAN UNDER THE STABLE OR DECLINING 
GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Cost Element 

Ridership 
In Design Year ........... . 
To Design Year .......... . 

Capital Cost 
Total to Design Year ....... . 
To Design Year per Passenger .. . 
To Design Year After 

Accounting for Useful Life 
Beyond Design Year ....... . 

To Desig" Year per Passenger 
After Accounting for Useful 
Life Beyond Design Year ..... 

Operating Cost 
Percent Met by Farebox 

Revenues in Design Year ..... 
Operating Deficit in Design Year . 
Operating Deficit per 

Passenger in Design Year ..... 
Operating Deficit to Design Year . 
Operating Deficit to 

Design Year per Passenger •..•. 

Total Cost 
To Design Year .......... . 

Federal Share ........... . 
Nonfederal Share ......... . 

To Design Year per Passenger .. . 
Federal Share ........... . 
Nonfederal Share ......... . 

To Design Year After 
Accounting for Useful Life 
Beyond Design Year ....... . 

Federal Share .......... . 
Nonfederal Share ........ . 

To Design Year per Passenger 
After Accqunting for Useful 
Life Beyond Design Year .... . 

Federal Share .......... . 
Nonfederal Share ........ . 

Source: SEWRPC. 

Maximum Extent 
Base Plan Busway Plan 

62,261,000 62,640,500 
1,235,037,200 1,238,073,200 

$180,851,300 $ 719,773,600 
0.15 0.58 

119,819,100 399,377,700 

0.10 0.32 

61 52 
$ 15,988,800 $ 25,066,800 

0.26 0.40 
373,223,000 445,847,000 

0.30 0.36 

$554,074,300 $1,165,620,600 
331 ,292,500 798,742,380 
222,781,800 366,878,220 

0.45 0.94 
0.27 0.64 
0.18 0.30 

493,042,100 845,224,700 
282,466,800 542,425,700 
210,575,300 302,799,000 

0.40 0.68 
0.23 0.44 
0.17 0.24 

a ranking of the segments in terms of operating 
costs per passenger mile and capital costs per pas
senger mile. Map 62 in Chapter III of this report 
identifies the major segments of the primary transit 
element of the plan. Maps 132 and 133 show those 
segments which may be expected to have above 
average operating costs and capital costs per pas
senger mile, respectively, as well as the degree to 
which such average costs may be expected to be 
exceeded, along a route and between routes, In any 
consideration of this cost-effectiveness informa
tion, it is important to recognize that the outer 
ends of each route can carry no through traffic, 
except through connection with a different mode 
such as a feeder/distributor bus. 

The cost-effectiveness of segments of a system 
can also be compared in terms of passenger board
ings and deboardings. Table 354 also presents 
passenger boarding and deboarding volumes and 
a rank ordering of the segments in terms of oper
ating and capital costs per boarding and deboard
ing passenger. Maps 134 and 135 show those 
segments which may be expected to have above 
average operating and capital costs, respectively, 
per boarding and deboarding passenger, as well as 
the degree to which average costs may be expected 
to be exceeded. 

Based on this cost-effectiveness information, the 
maximum extent busway system plan for this 
alternative future was truncated. The truncations 
were made with the objective of reducing system 
capital cost and operating deficits and bringing 
the total cost per passenger for a busway system 
plan for this future closer to that of the base plan, 
while retaining an integrated system. The proposed 
truncated busway system plan under the stable or 
declining growth scenario-centralized land use plan 
alternative future is shown on Map 100 in Chap
ter IV. The changes made in the maximum extent 
plan to reduce the truncated plan are summarized 
in Table 296 in Chapter V, as the plan would 
require the same changes as would the busway plan 
under the moderate growth scenario-decentralized 
land use plan alternative future. The segments 
deleted were the less cost-effective segments-that 
is, were segments which, if deleted, would result in 
relatively large reductions in system capital costs 
and operating deficits and relatively small reduc
tions in system ridership. These segments consist 
of those extending to the communities of Cedar
burg and Grafton from W. Capitol Drive in the City 
of Milwaukee, those extending to the Village of 
Menomonee Falls from W. Silver Spring Drive and 
N. 92nd Street in the City of Milwaukee, those 
extending to the Cities of West Allis and Waukesha 
from N. 84th Street and W. Fairview Avenue in 
the City of Milwaukee, those extending to the City 
of Oak Creek from General Mitchell Field, those 
looping from the intersection of W. Appleton 
Avenue and W. Capitol Drive to the Mayfair Mall 
Shopping Center, and that segment extending from 
the City of Cudahy to the City of South Mil
waukee. Because of its high capital cost, the seg
ment from S. 5th and W. Becher Streets to the 
City of St. Francis along E. and S. Bay Street and 
the Chicago & North Western's Kenosha Subdivi
sion railway main line on the route connecting to 
the City of Cudahy was replaced by a segment 
from S. 5th and W. Becher Streets along Chase 
Avenue to the former Milwaukee Electric Lines 
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Table 353 

OPERATING COST-EFFECTIVENESS OF BUSWAY ROUTES OF THE MAXIMUM EXTENT BUSWAY SYSTEM 
PLAN UNDER THE STABLE OR DECLINING GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Passenger 
Miles 

Route of Travel 

1-Waukesha/ 
Milwaukee CBD/UWM 76,190 

2-Cedarburg/Grafton/ 
Milwaukee CBDiOak Creek 67,790 

3-Menomonee Fallsi 
Milwaukee CBD/ 
South Milwaukee 82,920 

4-Crosstown: 
North ridge/South ridge 57,770 

5-Loop: 
Capital Drive/UWM/ 
Wisconsin Avenue/Mayfair 61,410 

Total 346,080 

Source: SEWRPC. 

Lakeside Belt Line, and then along that open 
right-of-way owned by the Wisconsin Electric 
Power Company and used for trunkline power 
transmission to the original routing from S. 5th 
and W. Becher Streets through the City of St. 
Francis to the City of Cudahy. The segment from 
the Milwaukee central business district through the 
University of Wisconsin-Milwaukee to Capitol Drive 
and along Capitol Drive to W. Atkinson Avenue in 
the City of Milwaukee was deleted because of its 
high capital cost relative to its ridership. Through 
the elimination of these segments, the capital cost 
of the primary element of the busway system 
would decrease from about $572 million to about 
$274 million, and the total cost of the truncated 
plan would be about $422 million. 

Those segments given the highest priority for elimi
nation were Segments 10, 11, 12, and 13 serving 
northern Milwaukee County and Ozaukee County, 
and Segments 1, 2, 3, and 18 serving Waukesha 
County. Segments 31 and 32, providing service 
along Capitol Drive between Appleton Avenue and 
Mayfair Road, and Segment 4, providing service to 
West Allis, were identified as the second set of seg-
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Percent of 
Operating 

Vehicles Cost Met by 

Farebox Miles Operating Farebox 

Revenue of Travel Cost Revenue 

$ 7,850 4,454 $11,900 66 

6,990 4,527 12,100 58 

8,550 3,144 8,400 102 

5,960 1,931 5,160 116 

6,330 3,272 8,740 72 

$35,680 17,328 $46,300 77 

ments to be deleted. The third set of segments 
identified to be deleted were those serving General 
Mitchell Field, the City of Oak Creek, and the City 
of South Milwaukee, including portions of both 
Segments 16 and 22 and all of Segments 17 and 
24. Segments 9 and 34, serving the University 
of Wisconsin-Milwaukee campus and the lower 
east side, were the final two segments identified 
for deletion. 

EVALUATION AND COMPARISON 
OF TRUNCATED AND COMPOSITE 
PRIMARY TRANSIT SYSTEM PLANS 

The fifth and last step in the design, test, and eval
uation of alternative primary transit system plans 
under the stable or declining growth scenario
centralized land use plan alternative future was 
the test and evaluation of the truncated system 
plans for each alternative primary transit tech
nology, as presented in the previous section of 
this chapter. Based upon this test and evaluation, 
a "best" composite plan for the provision of pri
mary transit service in the Milwaukee area under 
this alternative future was identified. 



Segment Route 
Number Number 

1 1 
2 1 
3 1 
4 1 
5 1 and 5 
6 1 and 5 
7 1 and 5 
8 1 and 5 
9 1 and 5 

10 2 
11 2 
12 2 
13 2 
14 2 
15 2 and 3 
16 2 
17 2 
18 3 
19 3 
20 3 and 5 
21 3 and 4 
22 3 
23 3 
24 3 
25 5 
26 4 
27 4 
28 4 
29 5 
30 5 
31 5 
32 5 
33 5 
34 5 

Source: SEWRPC. 

Table 354 

COST-EFFECTIVENESS ANALYSIS OF SEGMENTS OF THE PRIMARY ELEMENT OF THE MAXIMUM EXTENT 
BUSWAY SYSTEM PLAN UNDER THE STABLE OR DECLINING GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Average Weekday Operating Total Capital Cost-Effectiveness 
Cost-Effectiveness in Design Year Over the Design Period 

Transit Ridership 

Average Weekday 
Cost per Cost per 

Passenger Volume 
Total Boarding Average Weekday Total Capital Cost per Boarding and Cost per Boarding and 

and Deboarding Passenger Operating Cost Cost Over Passenger Deboarding Passenger Oeboarding 

Range Average Passengers Miles in Design Year Design Period Mile Rank Passenger Rank Mile Rank Passenger 

1,490- 1,590 1,540 2,570 2,780 $ 918 $ 5,957,000 $0.33 27 $0.36 15 $2,143 21 $ 2,313 

1,670- 1,780 1,730 1,400 6,920 1,917 12,342,200 0.28 26 1.37 30 1,784 15 8,816 
1,960- 2,090 2,070 1,370 8,280 1,979 11,282,900 0.24 24 1.44 31 1,363 11 8,236 

3,180- 3,600 3,360 2,490 7,730 1,128 18,827,700 0.15 18 0.46 22 2,436 22 7,561 

4,950- 7,860 7,130 4,970 17,110 1,937 28,409,500 0.11 12 0.39 17 1,660 14 5,716 

13,480-13,480 13,480 7,850 8,090 573 7,551,700 0.07 2 0.07 2 933 8 962 

14,730-19,190 15,950 37,630 39,870 2,597 27,973,200 0.07 2 0.07 2 702 4 743 

10 ,900-16 ,440 14,510 11,190 10,160 543 3,259,700 0.05 1 0.05 1 321 1 291 

2,160- 8,610 5,000 15,120 24,520 4,087 50,715,280 0.17 19 0.27 11 2,068 20 3,354 

400- 570 500 920 3,360 2,379 20,153,500 0.71 34 2.59 34 5,998 32 21,906 

630- 860 830 930 3,480 1,526 14,076,400 0.44 30 1.64 33 4,045 28 15,136 

1,260- 1,450 1,330 720 4,260 1,107 6,525,200 0.26 25 1.54 32 1,532 12 9,063 

2,050- 2,280 2,070 1,690 6,610 1,225 11,939,400 0.19 21 0.72 27 1,806 16 7,065 

2,660- 5,630 4,660 10,140 18,150 1,596 16,539,500 0.09 8 0.16 6 911 6 1,631 

9,590-10,260 9,950 7,630 24,870 1,642 11,383,300 0.07 2 0.22 8 458 2 1,492 

2,570- 4,920 3,710 6,220 14,080 1,516 17,088,700 0.11 12 0.24 10 1,214 10 2,747 

330- 1,860 650 2,090 3,470 1,845 21,362,100 0.53 33 0.88 28 6,156 33 10,221 

320- 1,020 720 1,500 3,450 1,517 17,308,500 0.44 30 1.01 29 5,017 30 11,539 

2,250- 3,090 2,400 4,230 5,520 769 8,926,400 0.14 16 0.18 7 1,617 13 2,110 

5,030- 5,670 5,360 3,680 9,110 1,099 7,766,100 0.12 15 0.30 13 852 5 2,110 

7,610- 8,940 8,120 16,550 31,650 2,227 18,366,500 0.07 2 0.13 4 580 3 1,110 

3,990- 5,230 4,480 3,340 13,900 1,275 39,340,300 0.09 8 0.38 16 2,830 24 11 ,779 

3,170- 3,780 3,380 3,070 8,450 842 25,777,500 0.10 10 0.27 11 3,051 25 8,397 

930- 2,250 1,880 2,435 5,640 1,029 33,007,800 0.18 20 0.42 18 5,852 31 13,556 

2,280- 2,800 2,540 3,510 9,890 1,107 24,720,900 0.11 12 0.32 14 2,500 23 7,043 
2,950- 5,040 3,960 4,470 13,070 1,022 23,659,300 0.08 7 0.23 9 1,810 17 5,293 

2,240- 5,180 4,360 6,140 12,630 947 11,508,400 0.07 2 0.15 5 911 6 1,874 
1,070- 1,990 1,250 2,490 6,390 1,409 26,575,000 0.22 22 0.57 25 4,159 29 10,673 

990- 1,250 1,150 1,660 2,190 732 6,857,500 0.33 27 0.44 20 3,131 26 4,131 
750- 750 750 1,070 1,120 549 8,559,300 0.49 32 0.51 24 7,642 34 7,999 
680- 1,060 890 950 1,600 649 5,415,400 0.41 29 0.68 26 3,385 27 5,700 
950- 1,700 1,590 1,860 3,490 819 6,541,400 0.23 23 0.44 20 1,874 19 3,517 

3,560- 3,930 3,730 1,160 5,600 562 6,599,600 0.10 10 0.48 23 1,179 9 5,689 
2,130- 3,250 2,790 2,890 8,640 1,221 15,838,800 0.14 16 0.42 18 1,833 18 5,481 

Rank 

10 
26 
24 
22 
19 

3 
2 
1 

12 
34 
33 
27 
21 

6 
5 

11 
28 
30 

8 
8 
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25 
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20 
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14 
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18 
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Map 132 

OPERATING COST PER PASSENGER-MILE COST·EFFECTIVENESS OF THE MAXIMUM EXTENT BUSWAY 
SYSTEM PLAN UNDER THE STABLE OR DECLINING GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

TOTAL COST PER 
PASSENGER-MILE SCALE 
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One measure of cost-effectivene'>S used in the evaluation of individual system segments of the maximum extent busway system plan was the 
operating cost per passenger mile. This map shows those segments which may be expected to operate at, below, or above the average operating 
cost per passenger mile, as well as the degree to which such average costs may be expected to be exceeded, Compared with those segments 
located within the densely developed areas of Milwaukee County. the data indicate that for the outer segments of each route, 85 well as por
tions of Route 5 in the City of Wauwatosa, an insufficient ridership base wou ld exist to support f ixed guideway development. This lovver 
ridership is a consequence of the less intensive urban development, and the absence of through traffic except by connection with a different 
mode such as feeder bus or automobile. To some degree, th ese inefficiencies are also generated by the lengthy distances of some segment s in the 
suburban areas. 

Source: SEWRPC. 
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Map 133 

CAPITAL COST PER PASSENGER-MILE COST-EFFECTIVENESS OF THE MAXIMUM EXTENT BUSWAY 
SYSTEM PLAN UNDER THE STABLE OR DECLINING GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 
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PASSENGER-MILE SCALE 

L.ESS THAlli . 800 

• 800 

• 1'~3 (AVERAGE) 

• 16!13 1' 16!13 

• 1653 1 , 3308 

• 16!13 /. 4959 

Of' THE TOTAL. CAPITAL 
PER PASSENGER-MILE 

A80VE THE AVERAGE PER 
PA.SSENQel't-M IL!: COST 

L ___ ~C·~O~'':T ~~:Hp~ST,OET:~E~~'::i~ 
AT Oft 8ELOW TH!: AVEft4GE 
PER PASSENGER-MILE COST 

SHORI:,.WOUO 

t 
"-

Another measure of cost-effectiveness used in the evaluation of indiVidual system segments of the m8K imum extent busway system plan was the capital cost per 
passenger mile. Th is map shows those segments which may be expected to operate aI, below, Of above the average capital cost per passenger mile, 8S vvell 85 the 
degree to which such average costs may be expected to be exceeded. Compared wllh those segments located within the densely developed areas of Milwaukee 
County, the data indicate that for the outer segments of each route, as well as portions of Route 5 on the City of Milwaukee's east side and in the City of Wau
watosa, an insu ff icient ridership base would exist to support f ixed gUideway development. This lower ridership is a consequence of the leu intensive urban develop
ment, and the absence of through traffic except by a connection with It different mode such as feeder bus or automobile. To some degree, these inefficiencies are 
also generated by the large capital investments necessary for guideway Structures and station facilities in some suburban areas and on Milwaukee's east side. 

Source: SEWRPC. 
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Map 134 

OPERATING COST PER TOTAL BOARDING AND DEBOARDING PASSENGER COST
EFFECTIVENESS OF THE MAXIMUM EXTENT BUSWAY SYSTEM PLAN UNDER THE 

STABLE OR DECLINING GROWTH SCENAR IO-CENTRALIZED LAND USE PLAN 
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Yet another measure of cost-effectiveness used in the evaluation of ind ividual system segments of the max imum extent bUSW8V system plan was 
the operat ing cost per boarding and deboard inQ passenger. This map shows those segments which may be expected to operate at, below, or 
above the average operating cost per boarding and deboarding passenger , as well as the degree to which such average costs may be expected to 
be eICceeded. As shown on th is map. certain system segments within densely developed portions of Mi lwaukee County would be very cost
effective compared with the remainder of the system, whi le almost all segments located within suburban areas outside Milwaukee County are 
not cost-effective. Th is is a result of the lower board ing and deboarding passenger volumes in these suburban areas combined with the lengthy 
distances that the vehicles must operate over. 

Source: SEWRPC. 
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Map 135 

CAPITAL COST PER TOTAL BOARDING AND DEBOARDING PASSENGER COST
EFFECTIVENESS OF THE MAXIMUM EXTENT BUSWAY SYSTEM PLAN UNDER THE 

STABLE OR DECLINING GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 
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Another measure of cost-effectiveness used in the eY81u8tion of individual system segments of the maximum extent busway system plan is the capital cost per 
boarding and deboarding passenger. This map shows Ihose segments which may be expected to operate at, below, or above the average capital cost per boarding 
and deboarding passenger, as well as the degree to wh ich such average costs may be expected to be exceeded. As shown on this map, certain segments within the 
densely developed portions of Milwaukee County would be very cost·effective compared with the remainder of the system. However, most segments located in 
Milwaukee County suburbs as well as outside Milwaukee County appear to have an insufficient volume of passenger boardings and deboardings to support fixed 
guideway development. This lower ridersh ip is a consequence of the less intensive urban development combined with the large capital investments necessary for 
guideway structures and station facilit ies in some suburban areas. A notellVOrthy exception is the segment within the City of Waukesha which, by itself, appears cost· 
effective, but which neverthele~ depends upon a connection to the remaincillr of the svstem over two lengthy suburban segments which generate little ridership. 

Source: SEWRPC. 
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The truncated system plans for the bus-on-freeway, 
light rail transit, and busway alternative primary 
transit technologies are summarized with respect to 
their coverage, stations, routes, and operation on 
Maps 136 and 137, and in Tables 355 through 357. 
It should be noted that the truncated light rail 
transit and busway plans, presented in the previous 
section of this chapter, were further refined for 
comparative test and evaluation so that the geo
graphic extent of primary transit service provided 
under each alternative was comparable. Specific
ally, primary transit bus-on-freeway routes from 
the truncated bus-on-freeway plan were added to 
the truncated light rail transit and busway plans in 
travel corridors where those modal plans did not 
provide service, but where the bus-on-freeway plan 
did provide service. Without these further refine
ments to provide a comparable extent of service 
between the alternative plans, a comparative eval
uation of the alternative plans would have been 
impossible. Also, each individual plan-light rail 
transit and busway-would not include primary 
transit services in some corridors which could rea
sonably be expected to have such service by the 
design year, and the costs for which should be 
accounted for in systems planning. Bus-on-freeway 
service was added to the other truncated plans to 
make them composite plans because the bus-on
freeway plan provided greater geographic coverage 
than any of the other plans, it was the lowest 
capital cost primary transit alternative, and it 
represented a continuation and evolutionary exten
sion of existing primary transit service. It should 
be noted that because the truncated system plan 
for the commuter rail mode consisted of only one 
route in a single corridor radiating from downtown 
Milwaukee to the south to Kenosha, a composite 
plan was not prepared for this alternative, but 
rather primary transit commuter rail service in 
this corridor was compared with service provided 
by the bus-on-freeway mode. This comparison was 
intended to determine whether commuter rail ser
vices could be recommended over bus-on-freeway 
facilities and services, the latter providing essen
tially the same type of long-distance transit service 
focused on the central business district as com
muter rail in this corridor. 

Alternative Primary Transit Plan Evaluation 
and Comparison-Evaluation of Commuter 
Rail Service in the South Corridor to Kenosha 
As shown on Map 138, bus-on-freeway service in 
the corridor radiating to the south from the Mil
waukee central business district to Kenosha would 
be provided over the North-South Freeway (IH 94) 
to the communities of Kenosha, Racine, Oak Creek, 
South Milwaukee, Cudahy, and St. Francis. Three 
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bus-on-freeway routes totaling 179 route miles 
would provide this service from a total of seven 
stations located outside the Milwaukee central 
business district, all of which would have park-ride 
lots. Headways on the bus-on-freeway service would 
range from 12 to 30 minutes in the peak travel 
periods, and from 40 to 60 minutes in the off-peak 
travel periods to meet the forecast transit demand. 

Commuter rail service would serve the same com
munities in this corridor along a single route, 
66 miles in extent. A total of nine stations would 
be provided along the route, six of which would 
have park-ride lots. Trains would consist of a loco
motive and two coaches in the peak travel periods, 
and one coach in both the midday and evening 
off-peak travel periods. Commuter trains would 
operate at the maximum head ways prescribed 
in the adopted standards-30 minutes in the 
peak travel periods in the peak direction and 
60 minutes otherwise. 

The bus-on-freeway service in this corridor may 
be expected to carry about 84 percent more pas
sengers in the design year than the commuter rail 
service, as shown in Table 358. Nearly 8,300 pas
sengers may be expected to use the bus-on-freeway 
service on an average weekday, compared with 
4,500 passengers for the commuter rail service. 
Under both the bus-on-freeway and commuter rail 
services in this corridor, most of these trips would 
either terminate or begin in the Milwaukee central 
business district. Under the bus-on-freeway service, 
73 percent, or 6,040 trips, would have one trip 
end in the Milwaukee central business district, 
compared with 66 percent, or 3,000 trips, under 
the commuter rail service. 

The net cost of operating and maintaining com
muter rail service in this corridor in the design 
year-that is, the required subsidy or the total 
operating and maintenance costs less farebox 
revenues-may be expected to be about $303,900, 
or 16 percent, less than that of the bus-on-freeway 
service. However, the net operating and mainte
nance cost per passenger on the bus-on-freeway 
service would be about 65 percent that of the 
commuter rail service. The bus-on-freeway ser
vice would require, on the average, a subsidy of 
$0.90 per passenger, compared with $1.39 per 
passenger for the commuter rail service. The greater 
cost-effectiveness of the bus-on-freeway service is 
also indicated by the fact that it may be expected 
to recover about 4 percent more of its design year 
operating and maintenance costs from farebox 
revenues than the commuter rail service, 46 per
cent compared with 42 percent. 



Map 136 

TRUNCATED BUS·ON·FREEWAY 
SYSTEM PLAN UNDER THE STABLE 

OR DECLINING GROWTH SCENARIO· 
CENTRALIZED LAND USE PLAN 
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The truncated bus-an-freeway system plan is a carefully cut back version of the maximum extent bus-an-freeway system plan, the cutbacks 
being made with the objective of creating a more cost.effective system serving a large part of the Milwaukee area . Under the truncated plan, 
9 of the 31 routes, totaling 113 miles of I ine over which 365 round-trip route miles of service would be provided, or about 46 percent of the 
246 miles of l ine and 30 percent of the ',218 route miles of service provided under the maximum extent plan, were retained . Headways were 
assumed to remain about the same as u nder the maximum extent plan, ranging from 10 to 30 minutes during the peak travel periods and 30 to 
60 minutes during t he off·peak periods. Under the truncated plan, a total of 20 p r imary transit stations or stops would be served outside the 
Milwaukee central business district, 17 of which would have park -ride lots. There would be 12 stations within Milwaukee County, 9 of which 
'A'Ould have park·ride lots. 

Source: SEWRPC. 603 



Map 137 

COMPOSITE LIGHT RAIL TRANSIT 
AND BUSWAY SYSTEM PLANS 

UNDER THE STABLE OR 
DECLINING GROWTH SCENARIO· 
CENTRALIZED LAND USE PLAN 
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The compa$ite light r8il transll and buswav system plans are carefullv cut bllek vers ions of Ih e max imum extent light ra il transit and buSW8y system plans. The cutbacks were made 
with the objective of creat ing more cost·ellective systems whiCh could nill serve (I 18rge part of the Milwaukee 8,e8 . Under the composit& pl&n$, fIxed Quidewavs would be l,m ,ted 10 
MilWlluk&e County. A totlll of 46 miles of line over which 97 round·trip route m iles of se'~ lce v.ou ld be provided were relalned on Ihree routes, or about 44 percent of the 105 miles of 
line and about 38 percent of the 253 rOUle miles of service provided unde, the maxImum extenl plan. To make thl$ plan comparabte to the bus·on· lretlwaV plan. a total of 6 bus-on· 
"eaway routes operll t ing over 80 m Il es of lIne, li nd providing 8n addIt Ional 216 route mi les of primary servIce. were added to serve portions of the Milwaukee area Ihal would not 
be served bv the three light rai l transit or busway prim8ry tr8nsit routllS. Headways on the light r8il tran$11 system would r8nge from 4 10 10 minutes dUring the peak travel per iods, 
and from 30 to 60 minules in the off-peak per iods. Bus-on-freew8v service would be provided wilh headwavs ranging trom 10 to 30 minutes during the peak travel periods. 8nd 40 to 
60 minutes in the oft·peak periods. A total ot 100 prrmary \Tansi t stations o r stOps would IJe p rovided, of which 89 Slat lons would serve the light rail transit svstem and 11 $!alions 
would serv& the bus-on·freeway service. Of the 100 Slat i on~, 15 would have park·r ide lots fo r light ra il transit and II would have park·ride tOtS for bus on freeway. A total of 92 nations 
would be iOC8led within Milwaukee County. of whICh 18 would h8ve park'ride loU. 

Source: SEWRPC. 
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Table 355 

FACILITY AND OPERATION CHARACTERISTICS OF THE BASE SYSTEM PLAN AND 
TRUNCATED AND COMPOSITE PRIMARY TRANSIT SYSTEM PLANS ON AN AVERAGE WEEKDAY 

UNDER THE STABLE OR DECLINING GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Truncated Composite Composite 

Bus-on- Light Rail Busway 

Characteristic Base Plan Freeway Plan Transit Plan Plan 

Primary Element 
Exclusive Guideway Miles 

Subway. -- -- -- --
Elevated -- -- 5.3 5.3 
At-Grade .. -- -- 41.0 41.0 

Total -- -- 46.3 46.3 

Shared Guideway Miles 

Freeways. . . . . 51.5 70.6 55.0 53.1 
Surface Arterial Streets. 49.5 42.1 24.6 20.5 

Total 101.0 112.7 79.6 73.6 

Stations. .. 20 21 100 100 

Route Miles. 449 365 373 370 
Vehicle Miles a 7,010 13,300 13,780 14,700 
Vehicle Hours 300 470 580 650 
Vehicles Required 

Motor Buses. 59 63 30 100 
Light Rail Vehicles. -- -- 52 --

Trains Required -- -- 52 --

Express and Local Elements 
Route Miles. 1,302 1,811 1,620 1,620 
Vehicle Miles. 60,230 72,630 63,880 68,990 
Vehicle Hours 4,160 4,730 4,230 4,550 
Motor Buses Requ ired. 474 630 549 572 

Total System 
Route Miles. 1,755 2,176 1,993 1,990 
Vehicle Miles. 67,240 85,930 77,660 83,690 
Vehicle Hours 4,460 5,200 4,810 5,200 
Vehicles Required 

Motor Buses. 533 693 579 672 
Light Rail Vehicles. -- -- 52 --

Trains Required -- -- 52 --

a Vehicle miles of travel per average weekday on the bus-on-freewav component of the truncated and composite plans are estimated at 7,460 
vehicle miles for the composite light rail transit plan and 7,500 vehicle miles for the composite buswav plan. 

Source: SEWRPC. 

The capital investment required to provide primary 
transit service in this corridor, including the cost of 
all construction, right-of-way acquisition, and the 
acquisition and replacement of vehicles over the 
plan design period, would be about 45 percent, or 
about $8 million, higher for the commuter rail ser
vice than for the bus-on-freeway service, as shown 
in Table 358. The capital cost-that is, the capital 
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investment less the value of the remaining life of 
the facilities and vehicles at the end of the 20-year 
plan design period-for the commuter rail service 
is also expected to be slightly higher than that for 
the bus-on-freeway service in this corridor. The 
capital cost per passenger in the design year of the 
bus-on-freeway service would be about 50 percent 
that of the commuter rail service. Accordingly, it 



Table 356 

TIME-OF-DAY OPERATION OF THE TRUNCATED AND COMPOSITE 
PRIMARY TRANSIT SYSTEM PLANS UNDER THE STABLE OR 

DECLINING GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Morning Midday Afternoon Evening 
Alternative Peak Off-Peak Peak Off-Peak Total 

Truncated Bus-on-Freeway Plan 
Primary Element 

Route Miles .......... ....... 365 365 365 365 365 
Vehicle Miles · ......... . . . . . 3,570 3,390 4,680 1,660 13,300 
Vehicle Hours ................ 130 110 170 60 470 
Articulated Motor Buses Required .... 50 19 63 17 63 

Express and Local Elements 
Route Miles ................. 1,811 1,737 1,811 1,628 1,811 
Vehicle Miles · ............... 18,140 18,220 21,010 15,260 72,630 
Vehicle Hours ................ 1,200 1,180 1,410 940 4,730 
Conventional Motor Buses Requ ired ... 556 212 630 164 630 

Total System 
Route Miles ......... · ....... 2,176 2,102 2,176 1,993 2,176 
Vehicle Miles · ............... 21,710 21,610 25,690 16,920 85,930 
Vehicle Hours ................ 1,330 1,290 1,580 1,000 5,200 
Vehicles Required .............. 606 231 693 181 693 

Articulated Motor Buses · .. . . . . . 50 19 63 17 63 
Conventional Motor Buses · . · .. 556 212 630 164 630 

Composite Light Rail Transit Plan 
Primary Element 

Route Miles ............... · . 373 373 373 373 373 
Vehicle Miles · ............... 4,300 2,680 5,090 1,710 13,780 
Vehicle Hours ............... 190 100 220 70 580 
Vehicles Required .............. 72 20 82 19 82 

Articulated Light Rail Vehicles .... 46 8 52 7 52 
Articulated Motor Buses · ....... 26 12 30 12 30 

Trains Required ......... · .... 46 8 52 7 52 

Express and Local Elements 
Route Miles ........... ...... 1,620 1,546 1,620 1,518 1,620 
Vehicle Miles · . . . . . . . . . . . . . . . 14,980 17,170 17,230 14,500 63,880 
Vehicle Hours ................ 1,020 1,130 1,180 900 4,230 
Conventional Motor Buses Required. · . 487 197 549 155 549 

Total System 
Route Miles ......... · . . . . . . . 1,993 1,919 1,993 1,891 1,993 

Vehicle Miles · .. . . . . . . . . . . . . 19,280 19,850 22,320 16,210 77,660 
Vehicle Hours ......... · ..... 1,210 1,230 1,400 970 4,810 

Vehicles Required .............. 559 217 631 174 631 

Articulated Light Rail Vehicles .. · . 46 8 52 7 52 
Articulated Motor Buses · ....... 26 12 30 12 30 

Conventional Motor Buses ....... 487 197 549 155 549 

Trains Required .............. 46 8 52 7 52 

Composite Busway Plan 
Primary Element 

Route Miles ......... ........ 370 370 370 370 370 
Vehicle Miles · ........ · ..... 4,810 2,510 5,750 1,630 14,700 

Veh icle Hours ................ 230 90 270 60 650 
Articulated Motor Buses Required .... 82 33 100 19 100 

Express and Local Elements 
Route Miles ....... ..... · .. 1,620 1,546 1,620 1,518 1,620 

Vehicle Miles · ............... 16,020 18,960 18,140 15,870 68,990 

Vehicle Hours ............ · .. 1,090 1,240 1,240 980 4,550 

Conventional Motor Buses Required ... 519 215 572 161 572 

Total System 
Route Miles .... ............ 1,990 1,916 1,990 1,888 1,990 

Vehicle Miles · ......... · .... 20,830 21,470 23,890 17,500 83,690 

Vehicle Hours .. .... · ....... 1,320 1,330 1,510 1,040 5,200 

Vehicles Required .............. 601 248 672 180 672 

Articulated Motor Buses · . . . . . 82 33 100 19 100 

Conventional Motor Buses · ...... 519 215 572 161 572 

Source: SEWRPC. 
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Table 357 

SUMMARY OF SERVICE AND FACILITY CHARACTERISTICS OF TRUNCATED 
AND COMPOSITE PRIMARY TRANSIT SYSTEM PLANS UNDER THE STABLE 

OR DECLINING GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Alternative Summary of Truncated and Composite Plans 

Truncated Extent of Service-Expansion of primary service proposed under the maximum extent plan was 
Bus-on-Freeway significantly reduced. Under the truncated plan, only 9 of the 31 routes totaling 365 round-
Plan trip route miles, or 30 percent of the 1,218 round-trip route miles in the maximum extent 

plan, were retained. 

Frequency of Service-Headways would remain about the same, ranging from 10 to 
30 minutes in the peak periods and 40 to 60 minutes in the off-peak periods. 

Operations-Under the truncated plan, bus miles per average weekday of primary service would 
be reduced by about 60 percent, from 32,110 miles under the maximum extent plan to 

13,300 miles. Bus miles per average weekday of local and express service would decrease by 
about 8 percent, from about 78,570 miles to about 72,630 miles. 

Transit Stations-A total of 20 transit stations or stops would be provided outside the 
Milwaukee central business district, 17 of which would have park-ride lots. Under the 
truncated plan, there would be 12 stations in Milwaukee County, 9 of which would have 
park-ride lots. 

Composite Extent of Service-Expansion of light rail transit primary service proposed under the 
Light Rail maximum extent light rail transit plan was somewhat reduced under the composite plan, 
Transit Plan limiting light rail transit service to Milwaukee County. Under the composite plan, three 

of the five routes totaling 97 route miles, or 38 percent of the 253 route miles in the 
maximum extent plan, were retained. Two of the routes would extend from the Mil-
waukee central business district, one providing service between Timmerman Field to the 
northwest and the communities of St. Francis and Cudahy to the south, and the other 
terminating at the Mayfair Mall Shopping Center to the west. The third route would be 
a north-south crosstown route connecting Northridge and Southridge Shopping Centers 
and passing through the communities of Greendale, Greenfield, Milwaukee, and 
West Milwaukee. 

To make this plan comparable to the bus-on-freeway plan, a total of six bus-on-freeway 
routes, representing an additional 276 route miles of primary service, would be added 
to serve the communities of Bayside and River Hills in Milwaukee County to the north; 
the communities of Menomonee Falls in Waukesha County and Germantown in 
Washington County to the northwest; the City of Waukesha to the west; and the 
communities of Kenosha and Racine to the south. 

Frequency of Service-Headways on the light rail transit system would range from 4 to 
10 minutes in the peak period and 30 to 60 minutes in the off-peak periods; bus-on-
freeway service would be provided with headways ranging from 10 to 30 minutes in 
the peak period and 40 to 60 minutes in the off-peak periods. 

Operations-One-car trains would be provided on all three routes in both the peak and 
off-peak travel periods. 

Total vehicle miles per average weekday of primary service would decrease by about 
8 percent, from 14,970 miles under the maximum extent plan to 13,780 miles, of 
which 6,320 miles would be provided by light rail service and 7,460 miles by bus-
on-freeway service. Bus miles of express and local service would increase somewhat, 
from 62,900 miles under the maximum extent plan to 63,880 miles under the 
composite plan. 

Transit Stations-A total of 100 transit stations or stops would be provided, of which 
89 stations would be provided on the I ight rail transit system, and 11 stations on the 
bus-on-freeway system. Of the 100 stations, 15 would have park-ride lots for light rail 
transit and 11 would have park-ride lots for bus-on-freeway. A total of 92 stations 
would be located within Milwaukee County, of which 18 would have park-ride lots. 

Composite Extent of Service-Busway service would be provided over the same three routes as under 
Busway Plan the composite light rail transit plan. Also, the bus-on-freeway routes are the same as 

those provided under the composite light rail transit plan." 
Frequency of Service-Head ways on the busway system would range from 4 to 9 minutes 

in the peak period and 40 to 60 minutes in the off-peak periods; bus-on-freeway service 
would be provided with headways ranging from 9 to 28 minutes in the peak period and 
40 to 55 minutes in the off-peak periods. 

Operations-Total vehicle miles per average weekday of primary service would decrease by 
about 15 percent-from 17,330 miles under the maximum extent plan to 14,700 miles, 
of which 7,200 miles would be provided by busway service and 7,500 miles by bus-on-
freeway service. Bus miles of express and local service per average weekday would 
increase somewhat, from 64,580 miles to 68,990 miles. 

Transit Stations-The number and location of busway system stations and stops would be 
the same as under the composite light rail transit plan. 

a The design of the composite buswaV plan provided for certain bus-on-freewav routes to operate over the buswav for a portion of their trips, 
if such routing would not provide a travel time disadvantage. Of the five bus-on-freewav routes added to the plan, onlv the route operating 
over the North-South Freewav (tH 43) and serving the communities of Bavside and River Hills would meet this criterion. This route would 
enter the buswav at Locust Street and remain on the buswav through downtown Milwaukee. 

Source: SEWRPC. 
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Map 138 

COMPARABLE BUS-ON-FREEWAY AND COMMUTER 
RAIL ROUTES IN THE SOUTH CORRIDOR TO 

KENOSHA UNDER THE STABLE OR DECLINING 
GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

LEGEND 
T R ANSIT ST A TION 

• COMMUTER RAIL 

• SUS~ON- FREEWAY 

TRANSIT ROUTE 

COMMUTER RAIL 

-- SUS-ON-FREEWAY 

-.-

In an effort to identify elements of the composite commuter fail 
system plan that may "be superior to comparable elements of the 
truncated bus-an-freeway system plan, commuter rail and bus-on
freeway routes in the corridor between the Milwaukee central 
business district and the City of Kenosha were examined separately 
from the remainder of each of the primary transit systems. The 
bus-an-freeway service shown above is comprised of three routes 
totaling 179 round-trip route miles, and includes a total of seven 
stations located outside downtown Milwaukee, all of which would 
have park-ride lots. The commuter rail service shown above is com
prised of 66 round-trip route miles operated over a single alignment 
of 33 miles in length, and includes a total of nine stations, six of 
which would have park-ride lots. 

Source: SEWRPC. 

was concluded that bus-on-freeway service would 
be superior to commuter rail service in this cor
ridor, as it would attract substantially greater 
ridership and be more cost-effective_ These advan
tages of the bus-on-freeway service outweigh the 
small additional public operating subsidy necessary 
to provide this service . 

It should be noted that some additional rider
ship on local and express transit service may be 
expected in this corridor under the commuter rail 
plan. Although the commuter rail service would 
carry 3,800 fewer primary transit trips on an aver
age weekday in the design year than the bus-on
freeway service, some proportion of these trips 
may be expected to use the express and local, as 
opposed to the primary, transit services_ As shown 
in Table 358, the fact that commuter rail would 
carry these additional transit trips on local and 
express transit services does not alter the conclu
sion that bus-on-freeway service is superior to 
commuter rail service in this corridor. While the 
substantial ridership and cost-effectiveness advan
tages of the bus-on-freeway services are reduced 
somewhat when considering the express and local 
services as well as the primary services, the advan
tages of the commuter rail services with respect 
to operating subsidy are eliminated, with both 
alternatives requiring about the same subsidy in 
the design year. Consequently, because commuter 
rail service would not provide an advantage over 
bus-on-freeway service in this corridor, the system
wide plan evaluation was limited to the bus-on
freeway, light rail, and busway technologies under 
this future_ 

Alternative Primary Transit Plan 
Evaluation and Comparison 
Satisfaction of Objectives and Standards 
The truncated bus-on-freeway and composite light 
rail and busway primary transit system plans were 
evaluated and compared by establishing the degree 
to which the plans could be expected to meet 
the adopted primary transit system development 
objectives. '2 This was determined by scaling each 
alternative plan against the standards formulated 
to re late the objectives to specific primary transit 
system development proposals_ So that the evalua
tive information would be managea15le, only those 

12 See Chapter II of SEWRPC Planning Report 
No. 33, A Primary Transit System Plan for the 
Milwaukee Area. 
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Table 358 

SUMMARY OF COMPARISON OF THE BUS-ON-FREEWAY AND COMMUTER 
RAIL ALTERNATIVES IN THE SOUTH CORRIDOR TO KENOSHA UNDER THE 

STABLE OR DECLINING GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Commuter Rail 

Bus-on-Freeway Primary Local and Total 
Evaluative Measure Primary Element Element Express Element

a 
System 

Ridership 
Average Weekday Passengers. 8,300 4,500 2,170 6,670 
Design Year Passengers .. .. 2,116,500 1,147,500 629,300 1,776,800 

Capital Cost and Investment 
Total Capital Cost to Design Year. . . . . . $10,210,400 $11,243,600c $1,067,500 $12,311,100 
Total Capital Investment to Design Year .. 17,859,400 26,425,400c 1,941,000 28,366,400 

Operat i ng Cost 
Operating Cost in Design Year. ... $ 3,534,800 $ 2,777,000 $ 520,000 $ 3,297,000 
Percent of Operating Cost Met by 

Farebox Revenue in Design yearb 46 42 49 44 
Net Operating Cost (deficit) 

in Design Year ........... 1,895,150 1,591,250 265,200 1,856,450 

Cost-Effectiveness 
Net Operating Cost per Passenger 

in Design Year ......... $0.90 $1.39 $0.41 $1.04 
Capital Cost to Design Year per 

Passenger in Design Year .... 4.82 9.80 1.70 6.93 

a The local and express service ridership and costs in this table represent the additional local and express ridership and cost of the commuter rail 
plan over the bus-on-freeway plan in this corridor. Based on the traffic assignments attendant to the composite commuter rail plan under the 
moderate growth scenario-centralized land use plan alternative future, it has been assumed that of the additional transit trips which would be 
made on the primary element under the bus-on-freeway plan, 57 percent would be made on the local and express element of the commuter 
rail plan under this future and, importantly, in the south corridor to Kenosha. It has also been assumed that the operating and capital costs of 
carrying these local and express transit trips would be based on the proportion of local and express transit trips in the corridor to the total 
local and express trips that would be expected under a composite commuter rail plan under this future. 

b Fares under both the alternative plans are assumed to increase with general price inflation. The fare for local and express bus service under 
both plans would remain at $0.50 per ride, expressed in 1979 constant dollars. The primary service fare would remain at $0.60 within Mil
waukee County, and would increase with distance from Milwaukee County to between $1.00 and $2.00 at the station at 14th Avenue and 
54th Street in the City of Kenosha. 

c The Milwaukee Road has proposed major track rehabilitation work on the railway route identified in this corridor for potential use by com
muter rail trains. Should all this track rehabilitation work be completed, the total capital investment would be reduced by $0.9 million to 
$25.5 million in the Kenosha corridor. As of April 1981, such rehabilitation work had been completed on the Kenosha commuter rail route. 

Source: SEWRPC. 

standards which were considered essential to a com
parative evaluation of alternative plans and the 
subsequent selection of a "best" composite plan 
were used, as shown in Table 167 in Chapter III of 
this report. 

Table 359 provides a summary of the degree to 
which each alternative truncated system plan satis
fies each of the key standards used and, therefore, 
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the adopted objectives. Also included in the table 
is the measured attainment of the key standards by 
the base plan. 

It should be noted that, while the primary transit 
facilities and services under each truncated plan 
were tested and evaluated in detail, and refined and 
improved to the maximum extent practicable, the 
local and express elements of each truncated plan 



Table 359 

SUMMARY OF EVALUATION OF THE BASE SYSTEM PLAN AND TRUNCATED 
AND COMPOSITE PRIMARY TRANSIT SYSTEM PLANS UNDER THE STABLE 

OR DECLINING GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Evaluative 
Measure 

Objective No.1-Serve Land Use 
Accessibility 

Average Overall Travel Time of Transit Trips to 
the Milwaukee Central Business District (minutes) 

Objective No.2-Minimize Cost and Energy Use 
Cost 

Total Public Cost to Design Year 
(capital cost and operating and maintenance deficit) . 

Average Annual Total Public Cost 
Capital Costa and Investment 

Capital Cost to Design Year. 
Average Annual Capital Cost 
Capital Investment to Design Year ... . 
Average Annual Capital Investment ...... . 

Operating and Maintenance Cost Deficit (net cost) 
Deficit in Design Year . 
Deficit to Design Year. 
Average Annual Deficit. 

Cost-Effectiveness 
Total Cost to Design Year per Passenger ..... . 

Capital Cost to Design Year per Passenger .. . 
Operating Deficit to Design Year per Passenger. 

Percent of Operating and Maintenance Cost 
Met by Farebox Revenue in the Design Year 

Total Transit System . . . . 
Primary Element 

Energy 
Total Transit System Energy Use to 

Design Year (million BTU's) .... 
Total Transit Construction Energy Use 

to Design Year (million BTU's) ....... . 
Total Transit Operating and Maintenance 

Energy Use to Design Year (million BTU's) . 
Total Transit System Energy Use per Passenger 

Mile Traveled to the Design Year (BTU's) ... 

Total Transit Passenger Miles per Gallon 
of Diesel Fuel to Design Year (BTU's) 

Dependence on Petroleum-Based Fuel .. 

Petroleum-Based Fuel Use by Transit 
to Design Year (gallons of diesel fuel). 

Automobile Propulsion Energy Use in 
Design Year (gallons of gasoline) ... 

Base 
Plan 

34 

$493,042,100 
23,478,200 

119,819,100 
5,705,700 

180,851,300 
8,611,950 

15,988,800 
373,223,000 

17,772,500 

0.40 
0.10 
0.30 

61 
49 

15,901,220 

1,163,820 

14,737,400 

3,420 

39.8 

All trips 
dependent 

106,105,800 

314,400,000 

Alternative 

Truncated 
Bus-on

Freeway Plan 

34 

$603,060,000 
28,717,150 

158,150,000 
7,530,950 

225,928,500 
10,758,500 

24,949,200 
444,910,000 

21,186,200 

0.48 
0.12 
0.35 

53 
48 

17,851,980 

1,329,060 

16,522,920 

3,490 

39.0 

All trips 
dependent 

118,551 ,250 

309,600,000 

Composite 
Light Rail 

Transit Plan 

33 

$775,703,000 
36,938,300 

351,363,900 
16,731,600 

634,755,700 
30,226,400 

22,378,600 
424,340,000 

20,206,700 

0.62 
0.28 
0.34 

55 
78 

19,531,520 

3,181,920 

16,349,600 

3,940 

34.5 

21 percent of 
transit trips 
not dependent 

107,739,200 

309,600,000 

Composite 
Busway 
Plan 

33 

$727,150,000 
34,626,200 

283,220,900 
13,486,700 

478,082,100 
22,765,800 

24,826,600 
443,930,000 

21,139,500 

0.58 
0.23 
0.36 

53 
71 

19,329,100 

3,034,260 

16,294,840 

3,890 

34.9 

All trips 
dependent 

116,971,470 

310,400,000 
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Table 359 (continued) 

Alternative 

Truncated Composite Composite 
Evaluative Base Bus-on- Light Rail Busway 
Measure Plan Freeway Plan Transit Plan Plan 

Objective Nos. 3 and 5-Provide Appropriate 
Service and Quick Travel 

Average Weekday Transit Trips 
Total Transit System. .. 215,900 228,500 224,800 223,700 
Primary Element · . . . . . 10,000 22,500 57,300 50,300 
Proportion of Transit Trips Using Primary Element .. 0.05 0.10 0.25 0.22 

Service Coverage 
Population Served Within a One-Half-Mile 

Walking Distance of Primary Transit Service. 203,000 163,200 319,400 319,400 
Population Served Within a Three-Mile 

Driving Distance of Primary Transit Service · . 775,100 881,700 1,047,200 1,047,200 
Jobs Served Within a One-Half-Mile Walking 

Distance of Primary Transit Service. .. 205,700 194,000 337,600 337,600 

Average Speed of Transit Vehicle (mph) 
Primary Element .. · . 23 28 24 23 
Total System 15 16 16 16 

Average Speed of Passenger Travel on Vehicle (mph) 
Primary Element 25 33 24 23 
Total System .. · . . . . . 15 18 17 17 

Objective NO.4-Minimize Environmental Impacts 
Community Disruption 

Homes, Businesses, or Industries Taken · . None None None None 
Land Required (acres) · . · . 12 20 113 110 

Air Pollutant Emissions-Total Transportation System 
(Highway and Transit) in Design Year (tons per year) 

Carbon Monoxide. · . 154,784 152,507 152,484 152,677 
Hydrocarbons. 153,333 15,046 15,047 15,068 
Nitrogen Oxides. · . . . 27,488 27,034 27,065 27,071 
Sulfur Oxides . . . 2,306 2,292 2,406 2,294 
Particulates 3,717 3,673 3,680 3,675 

Objective No.6-Maximize Safety 
Proportion of Total Person Trips Made on Transit. · . 0.059 0.063 0.062 0.062 

aThe capital cost of a composite plan is equal to the plan's required capital investment, or total capital outlays necessary over the plan design period, less the value 
of that investment beyond the plan design period. 

Source: SEWRPC. 

were not. The local and express transit elements of 
each truncated plan provide the extent of such ser
vice recommended under the adopted long-range 
regional transportation system plan, with modifica
tions made only as necessary to coordinate such 
service with the primary transit service under each 
alternative plan. The adopted long-range transpor
tation system plan proposed expansion of local 
transit service into all areas of contiguous future 
urban development, including all of northern and 
most of southern Milwaukee County, southern 
Ozaukee County, southeastern Washington County, 
and eastern Waukesha County. Not all of this 
expanded service may be cost-effective under this 
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alternative future, and such service may thus 
reduce the cost-effectiveness of the alternative 
truncated and composite primary transit system 
plans. Upon selection of a "best" composite plan, 
the cost-effectiveness of this expanded local and 
express transit service will be considered and its 
extent may be truncated, enabling a better com
parison of the final primary transit plan to the 
base plan. 

Objective l-Serve Land Use: The first objective 
under this study identifies the need for an acces
sible primary transit system which, through its 
location, capacity, and design, will effectively serve 



existing, and promote sound future, land use devel
opment. This objective is measured by two stan
dards. One standard measures the degree to which 
transit accessibility to the Milwaukee central 
business district is maximized. The other stan
dard measures the degree to which transit acces
sibility in the Milwaukee area would support the 
regional land use plan by providing a higher relative 
accessibility to areas in which high-density develop
ment is planned than to areas planned for low
density development or planned to be protected 
from development. 

The standard calling for maximizing transit acces
sibility to the Milwaukee central business district 
was measured by determining the overall travel 
time, including all access, wait, and transfer time, 
for transit trips to the Milwaukee central business 
district from all parts of the Milwaukee area, and 
the travel time for transit trips as an average for the 
entire Milwaukee area. The average overall travel 
times of transit trips to the central business district 
would be about the same for the three truncated 
or composite plans under this alternative future, 
ranging from 33 minutes for the light rail transit 
and busway plans to 34 minutes for the bus-on
freeway plan. The travel time contour lines shown 
on Map 76 in Chapter III for the base plan and on 
Maps 139 through 141 for the bus-on-freeway, 
light rail transit, and busway plans indicate the 
overall transit travel times from each part of the 
Milwaukee area. These maps indicate that transit 
accessibility to the central business district would 
be greater under all the truncated and composite 
plans than under the base plan. 

The attainment of the other standard under this 
objective, which calls for adjusting transit acces
sibility to land use plans, was measured by com
paring these contours of central business district 
transit accessibility to the regional land use plan. 13 

13 The regional land use plan recommends a highly 
centralized land use development pattern. Popula
tion and jobs are proposed to be reconcentrated in 
central Milwaukee County, and new urban devel
opment is proposed to occur principally at urban 
densities along and contiguous to the periphery 
of existing urban centers (see 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). 

The Milwaukee central business district is the most 
important trip generator in the Milwaukee area, 
and would, under this alternative future, remain so, 
accounting for over 6 percent of the approximately 
3.6 million trips occurring within the Milwaukee 
area on an average weekday. It would also be the 
most important transit trip generator, accounting 
for about 27 percent of the average weekday 
transit trips under each alternative truncated or 
composite system plan. As shown on Map 76 in 
Chapter III and on Maps 139 through 141, all the 
plans would generally support the adopted regional 
land use plan. 

Objective 2-Cost and Energy: The second objec
tive concerns achievement of a primary transit 
system which is economical and efficient, satisfying 
all other objectives at the lowest possible cost. This 
objective is supported by key standards relating to 
the minimization of costs and energy consumption, 
and the maximization of cost-effectiveness. As 
shown in Table 359, of the three alternative 
truncated and composite primary transit system 
plans, the plan with the lowest total cost to the 
design year under this future, including all capital 
and net operating and maintenance costs, is the 
truncated bus-on-freeway plan, which has an 
estimated total cost of $603 million. The busway 
plan follows with a total cost of $727 million, and 
the most costly plan would be the light rail transit 
plan, with an estimated total cost of $776 million. 

The principal reason for the difference in the costs 
between the plans is capital cost-that is, the capital 
investment over the plan design period less the 
value of the remaining life of the facilities and 
vehicles at the end of the 20-year plan design 
period. The capital cost of the light rail transit 
plan is more than twice that of the bus-on-freeway 
plan, and the capital cost of the busway plan is 
about 80 percent more than that of the bus-on
freeway plan. In terms of the total capital invest
ment which would be required over the plan design 
period, the bus-on-freeway alternative requires less 
than one-half the investment of the light rail transit 
and busway plans. The bus-on-freeway plan would 
require an outlay of about $226 million, while 
the busway plan would require $4?8 million and 
the light rail transit plan would require about 
$635 million, as shown in Table 360. The light 
rail transit and busway system plans, however, 
would be expected to provide an annual net 
operating and maintenance cost advantage over 
the bus-on-freeway plan. In the design year, the 
light rail transit plan would require $2.5 million, 
or 10 percent, less subsidy than the bus-on-freeway 
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Map 139 

TOTAL TRANSIT TRAVEL TIME 
TO THE MI LWAUKEE CENTRAL 

BUSINESS DISTRICT UNDER THE 
TRUNCATED BUS-ON-FREEWAY 

SYSTEM PLAN OF THE STABLE OR 
DECLINING GROWTH SCENARIO
CENTRALIZED LAND USE PLAN 
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One of the standards utilized in the evaluation of each of the primary transit system plans calls for the max imization of transit accessibility to 

the Milwaukee central business d istrict. This standard was measured by determining the overall travel time to the Milwaukee cent ral business 

district from all pans of the Milwaukee area. These overall travel times are indicated on the map by travel time contour lines. Under the trun· 
cated bus-an-freeway plan. th e various travel time contours form a disconnected lobate pattern extending outward from downtown Milwaukee 
generally along the alignments of IH 43 to the north and IH 94 to the west and south. Areas up to 2 miles away are within 20 minutes travel 

time, and areas up to 13 miles in a northerly and southerly direction and up to 15 miles in a westerly direction are within 40 minutes travel 
time of downtown Milwaukee. Areas within 60 minutes travel time extend as far as 20 miles to the north, 19 miles to the west, and 24 miles to 

the south of downtown Milwaukee. 

Source: SEWRPC. 
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Map 140 

TOTAL TRANSIT TRAVEL TIME 
TO THE MILWAUKEE CENTRAL 

BUSINESS DISTRICT UNDER THE 
COMPOSITE LIGHT RAIL TRANSIT 
SYSTEM PLAN OF THE STABLE OR 
DECLINING GROWTH SCENARIO· 
CENTRALIZED LAND USE PLAN 
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One of the standards utilized in the e\'i,llustion of each of the primary transit system plans calls for the maximizat ion of transit accessibility to the Milwaukee cen
Iral business district. This standard was measured by determining the overall travel time to the Milwaukee central business district from all parts of the Milwaukee 
area. These overall travel times are indicated an the map by travel t ime contOur lines. Under the composite light rail transit plan, the various travel t ime contOUrs 
form a disconnected lobate pattern extending outward from downtown Milwaukee general IV along the alignments of IH 43 to the north and I H 94 to the \/\lest and 
south, with areas that are up to 2 miles from downtown being within 20 minutes travel time. Areas within 40 minutes travel t ime extend up to 13 miles to the 
north and sOuth and 15 miles to the wcst. Areas up to 20 miles in a northerlV direction, 18 miles in 1.1 westeriV dire<:tion, and 24 miles in a southerlv direction Bre 
within 60 minutes travel time of downtown Milwaukee. 

Source: SEWRPC. 
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Map 141 

TOTAL TR ANSIT TRAVEL TIME 
TO THE MILWAUKEE CENTRAL 

BUSINESS DISTRICT UNDER THE 
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One of the standards utilized in the evaluation of each of the primary transit system plans calls for the maximization of transit 8cceuibility to the Milwaukee cen· 
tral business diSirict. This standard was measured by determining the overall travel time to the Milwaukee central business district from all parts of the Milwaukee 
ares. These overall travel times are indicated on the map by travel time contour Imes. Under the composite busway system plan, the various travel time contours 
form a disconnected lobate pattern extending outward from downtown Milwaukee generally along the alignmenlS of IH 43 to the nonh and IH 94 to the west and 
south, with areas that are up to 2 miles from downtown being within 20 minutes travel time. Areas within 40 minutes travel time extend up to 12 m iles to the 
north. 15 miles 10 the west, and 13 miles to the south . Areas up to 18 miles In a northerly direct ion, 19 miles in a westerly di rection, and 24 miles in 8 southerl y 
direction are within 60 minutes travel time of downtown Milwaukee, 

Source: SEWRPC. 
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Table 360 

TOTAL CAPITAL INVESTMENT TO DESIGN YEAR REQUIRED UNDER THE BASE 
SYSTEM PLAN AND TRUNCATED AND COMPOSITE PRIMARY TRANSIT SYSTEM PLANS 
OF THE STABLE OR DECLINING GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Alternative 

Truncated Composite Composite 
Capital Cost Base Bus-on- Light Rail Busway 

Elementa 
Plan Freeway Plan Transit Plan Plan 

Guideway Developmentb ... . . $ -- $ 14,326,000 $380,284,200 $242,984,200 
Station DevelopmentC 

•••• ... 2,886,300 5,992,500 22,728,900 26,115,900 
Vehicle Storage and Maintenance 

Facility Development .......... 18,225,000 19,050,000 31,142,600 19,282,000 
Vehicle Acquisition and Replacementd 159,740,000 186,560,000 200,600,000 189,700,000 

Total $180,851,300 $225,928,500 $634,755,700 $4 78,082, 100 

a It is assumed under this capital cost analysis that the base plan and the alternative truncated and composite primary transit plans would be 
incrementally implemented from 1985 to 2000. The capital costs shown in this table are those required to develop and maintain the system 
over the 20-year plan design period from 1980 through 2000. Portions of nearly all the elements of the plan have useful iives extending 
beyond the design period and are therefore capable of use beyond the design period. 

b Includes the cost of acquiring about 70 acres of right-of-way for guideway construction for the light rail transit and busway system plans. This 

land is assumed to have a useful life of 100 years. The useful life of the guideway is estimated at 30 years. Also includes the implementation 
cost of the proposed freeway operational control system in the Milwaukee area, which has a useful life of 30 years. 

c Includes the cost of acquiring land for stations and storage and maintenance facilities as necessary-12 acres under the base plan, 40 acres 
under the light rail and busway system plans, 20 acres under the bus-on-freeway plan, and 90 acres under the commuter rail plan. This land is 

assumed to have a life of 100 years. The useful life of station facilities is estimated at 30 years. 

d This capital cost category includes the cost of acquisition and replacement, as necessary, over the 20-year design period of all buses and 
light rail vehicles used in all elements of the system. All alternative plans under this future are assumed to utilize the entire existing fleet of 

640 motor buses, which-in 1980-are assumed to have an average age of 10 years each. Buses are assumed to have an average useful life of 
12 years. Light rail vehicles have an estimated useful life of 30 years. 

Source: SEWRPC. 

plan_ The busway plan would require about 
$123,000 million, or 1 percent, less subsidy than 
the bus-on-freeway plan. 

In terms of the cost-effectiveness of the alternative 
truncated and composite primary transit plans, the 
total cost per pa~senger to the design year of the 
busway plan is about 6 percent lower than that of 
the light rail transit plan, $0.58 per passenger com
pared with $0.62 per passenger. The total cost per 
passenger of the bus-on-freeway plan, estimated 
at $0.48, is somewhat lower than those of the light 
rail transit and busway plans. The reason for this 
difference in total cost per passenger between the 
truncated plans is again the high capital costs of 
the light rail transit and busway plans. The capital 
cost per passenger of the light rail transit and 
busway plans is about twice that of the bus-on-

freeway plan. There is very little difference in the 
net operating costs per passenger to, or in, the 
design year between the three truncated plans, as 
shown in Tables 359 and 361. The light rail transit 
plan has the lowest net operating cost per pas
senger over the design period, $0.34, and the 
busway has the highest, $0.36. 

Estimates of the total amount of energy that 
would be used in the implementation of the trun
cated and composite primary transit plans under 
this alternative future are set forth in Tables 359 
and 362. Over the 20-year design period, the bus
on-freeway plan would consume the least amount 
of energy, 17,852 billion British Thermal Units 
(BTU's). The total energy consumption under the 
busway and light rail transit plans would be 
expected to be only slightly greater, 19,329 billion 
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Table 361 

PRIMARY AND TOTAL TRANSIT SYSTEM OPERATING COSTS IN THE DESIGN YEAR FOR THE 
BASE SYSTEM PLAN AND TRUNCATED AND COMPOSITE PRIMARY TRANSIT SYSTEM PLANS 

UNDER THE STABLE OR DECLINING GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Alternative 

Truncated Composite Composite 
Base Bus-on- Light Rail Busway 

Cost Element Plan Freeway Plan Transit Plan Plan 

Ridership 
Primary Element. 2,550,000 5,737,500 14,611,500 12,826,500 
Total System ... 62,261,000 65,477,500 63,186,500 63,503,500 

Operating and Maintenance Cost 
Primary Element. $ 3,129,000 $ 7,729,100 $10,079,400 $ 9,937,700 
Total System ....... ... 40,507,100 52,803,200 49,723,300 52,753,000 

Operating and Maintenance 
Cost per Passenger 

Primary Element. $1.23 $1.35 $0.69 $0.77 
Total System ... 0.65 0.81 0.78 0.85 

Operating and Maintenance 
Cost per Passenger Mile 

Primary Element. $0.15 $0.10 $0.10 $0.10 
Total System .. · .. 0.18 0.18 0.18 0.20 

Farebox Revenue 
Primary Element. $ 1,530,000 $ 3,694,100 $ 7,826,000 $ 7,031,600 
Total System .. 24,518,300 27,854,000 27,344,700 27,926,400 

Operating Deficit 
Primary Element. $ 1,599,000 $ 4,035,000 $ 2,253,400 $ 2,906,100 
Total System ... 15,988,800 24,949,200 22,378,600 24,826,600 

Operating Deficit per Passenger 
Primary Element. $0.63 $0.70 $0.15 $0.23 
Total System .......... 0.26 0.38 0.35 0.39 

Farebox Revenue as a Percent of 
Operating and Maintenance Costs 

Primary .... 49 48 78 71 
Total System .... ....... 61 53 55 53 

Public Funding Under 
Current Program a 

Federal (50 percent of 
operating deficit) 

Primary Element .. ..... $ 799,500 $ 2,017,500 $ 1,126,700 $ 1,453,050 
Total System · ... . . . . . 7,914,400 12,474,600 11,189,300 12,413,300 

State (72 percent of nonfederal 
share of operating deficit) 

Primary Element 575,640 1,452,600 811,220 1,046,200 
Total System · . 5,755,970 8,981,710 8,056,300 8,937,580 

Local 
Primary Element 223,860 564,900 315,480 406,850 
Total System · . 2,238,430 3,492,890 3,133,000 3,475,720 

Local Operating Deficit per Ride 
Primary Element. $0.09 $0.10 $0.02 $0.03 
Total System ........... 0.04 0.05 0.05 0.05 

a The maximum federal operating assistance funding allotment for the Milwaukee area for the year 1979 was $11.6 million in 1979 dollars, 
more than the $8.0 million required under the base plan, but substantially less than the $18.1 million required under the maximum extent 
bus-an-freeway plan, and slightly less than the $12.3 million required under the maximum extent light rail transit plan and the $12.5 mil
lion required under the maximum extent busway plan. These amounts of public funding for the respective primary transit system plans would 
provide 50 percent of federal funding of the operating deficits. Great uncertainty is involved in any estimation of the possible federal and state 
shares of operating deficits, as these shares are subject to changing legislative action over the plan design period. Even at this time, the 
Governor has proposed changing the state share of the operating deficit funding to 25 percent of the total operating cost of urban transit 
systems. 

Source: SEWRPC. 
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Table 362 

COMPARISON OF TOTAL TRANSIT ENERGY REQUIREMENTS UNDER THE BASE 
SYSTEM PLAN AND TRUNCATED AND COMPOSITE PRIMARY TRANSIT SYSTEM PLANS 
OF THE STABLE OR DECLINING GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Alternative 

Truncated Composite Composite 

Base Bus-on- Light Rail Busway 
Energy Element Plan Freeway Plan Transit Plan Plan 

Primary Transit Element 
Operating and Maintenance Energy 
to Design Year (million BTU's) 

Vehicle Propulsion Energy ............. 826,290 1,387,820 2,036,600 1,496,050 
Petroleum Fuel Consumed ........... 826,290 1,387,820 712,800 1,496,050 
Nonpetroleum Fuel Consumed ......... -- -- 1,323,800 --

Station Operation and Maintenance Energy ... 50,900 73,450 74,620 79,150 
Vehicle Maintenance Energy ............ 22,910 47,830 54,780 51,470 

Total Operating and Maintenance Energy 900,100 1,509,100 2,166,000 1,626,670 

Total System Construction Energy 
to Design Year (million BTU's) 

Guideway Construction .............. -- -- 1,753,560 1,695,000 
Vehicle Manufacture ................ 104,040 211,140 414,480 299,880 

Total Construction Energy 104,040 211,140 2,168,040 1,994,880 

Total System 
Operating and Maintenance Energy 
to Design Year (million BTU's) 

Vehicle Propulsion Energy ............. 14,430,390 16,122,970 15,976,330 15,908,120 
Petroleum Fuel Consumed ........... 14,430,390 16,122,970 14,652,530 15,908,120 
Nonpetroleum Fuel Consumed ......... -- -- 1,323,800 --

Station Operation and Maintenance Energy ... 50,900 73,450 74,620 79,150 
Veh icle Ma intenance Energy. . . . . . . . . . . . 256,110 326,500 298,650 307,570 

Total Operating and Maintenance Energy 14,737,400 16,522,920 16,349,600 16,294,840 

Total System Construction Energy 
to Design Year (million BTU's) 

Guideway Construction ................ -- -- 1,753,560 1,695,000 
Vehicle Manufacture .................. 1,163,820 1,329,060 1,428,360 1,339,260 

Total Construction Energy 1,163,820 1,329,060 3,181,920 3,034,260 

Source: SEWRPC. 

BTU's and 19,531 billion BTU's, respectively. The 
energy consumed per passenger mile traveled 
to the design year 2000 would also be the lowest 
under the bus-on-freeway plan, estimated at 
3,490 BTU's, compared with 3,890 and 3,940 
BTU's under the composite busway and light rail 
transit plans, respectively. 

The energy used for construction under each plan 
would be minimal compared to the energy required 
for operation. Of the three plans, the bus-on-

freeway plan would require the least energy for 
construction-7 percent of the total energy con
sumption under the plan. Both the light rail transit 
and busway plans would use 16 percent of the 
total plan energy for construction. The bus-on
freeway plan would require the most energy for 
operation, 16,523 billion BTU's to the design year 
2000, while the busway plan would require the 
least, 16,294 billion BTU's. The light rail transit 
plan would require the least petroleum energy for 
vehicle propulsion, between 7 and 9 percent less 
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than the other plans, since most of the transit trips 
made on the primary element of this plan would 
be made on electrically propelled vehicles, as 
opposed to diesel motor buses. Under the light 
rail transit plan, more than 21 percent of the 
transit trips occur on the primary element.14 

The energy which may be expected to be used in 
highway travel by automobiles in the plan design 
year is also expected to be about the same under 
all three truncated or composite plans, as shown 
in Table 363. More than 30 times more energy 
would be used in the plan design year for auto
mobile travel than for transit under this future. 
Consequently, any petroleum savings of a light rail 
transit system would represent less than 1 percent 
of the energy required by the total transportation 
system, including travel by automobiles. 

Objectives 3 and 5-Provision of Adequate Level of 
Service and Provision for Quick and Convenient 
Travel: Two of the primary transit system develop
ment objectives can be considered together for this 
evaluation: Objective No.3, which calls for a transit 
system which provides an adequate level of service, 
and Objective No.5, which calls for a primary 
transit system which provides for quick and con
venient travel. These two objectives are supported 
by three key standards: level of transit ridership, 
number of residents and jobs served, and transit 
trip speed. The remaining standards under these 
two objectives either have all been met in the 
design of the alternative plans or could be met by 
all the plans if properly implemented. 

Of all the standards under these two objectives, 
the level of transit ridership best represents the 
level of transit service provided by alternative 
transit plans. Total transit system ridership under 
the alternative plans is expected to differ by only 
3 percent, ranging from a low of 223,700 trips on 
an average weekday under the busway plan, to 
228,500 trips per average weekday under the bus
on-freeway plan. However, significant differences 
are expected in the number and proportion of trips 
made on the primary element of the alternative 
transit system plans. As shown in Tables 364 and 
365, the proportion of transit trips made on the 
primary element is expected to be the highest 
under the composite light rail transit plan, over 
25 percent of the total 224,800 transit trips made 
on an average weekday under this plan, or 57,300 
trips. The second highest primary transit ridership 
under this future would be on the composite 
busway plan-about 50,300 trips, or 22 percent of 
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14 Implementation of a light rail transit system in 
the Milwaukee area can be expected to have an 
insignificant impact upon existing and future 
electric power generating requirements within 
southeastern Wisconsin. Light rail transit system 
operation can be expected to result in a very small 
increase in peak demand as well as a negligible 
increase in total annual power consumption based 
upon the capacity of the 1980 electric power gen
erating system, and the expanded electric power 
generating system necessary for other reasons by 
the plan design year. 

Electric power for the Milwaukee area is sup
plied by the Wisconsin Electric Power Company 
(WEPCo), which currently relies on coal-fired 
power plants for generating more than 95 percent 
of its electricity. Nuclear power plants provide the 
remaining electricity generated by WEPCo. Accord
ing to data acquired by WEPCo in order to plan for 
future power generation capacity in southeastern 
Wisconsin, the instantaneous peak demand within 
the WEPCo service area was 3.3 million kilowatts 
during the summer season of 1980 and 3.0 million 
kilowatts during the winter season of 1980. By 
the year 2000, these peak demands are expected 
by WEPCo to increase by 40 to 70 percent. The 
instantaneous peak may be expected to occur 
between 12:00 p.m. and 4:00 p.m. in the summer 
and between 5:00 p.m. and 7:00 p.m. in the winter. 

The peak power demand for vehicle propulsion on 
this composite light rail transit system would be 
approximately 27.4 megawatts during the plan 
design year 2000. This represents about 0.9 per
cent of the WEPCo 1980 actual summer and winter 
peak demands, and less than 0.9 percent of the 
WEPCo forecast year 2000 peak demands. 

The WEPCo also estimates that annual electrical 
energy use during 1980 totaled 18,701 gigawatt
hours within the WEPCo service area. The total 
power consumption for vehicle propulsion on the 
light rail transit system would be approximately 
40 million kilowatt-hours during the design year, 
or substantially less than 1 percent of the esti
mated total energy consumption for the WEPCo 
service area in 1980. Electricity necessary for 
the operation of a light rail transit system is likely 
to represent an even smaller percentage during 
the plan design year, since the total amount of 
power consumption in southeastern Wisconsin is 
expected by WEPCo to increase by 70 percent by 
the year 2000. 



Table 363 

COMPARISON OF DESIGN YEAR AUTOMOBILE 
TRAVEL AND ENERGY CONSUMPTION UNDER 

THE BASE SYSTEM PLAN AND TRUNCATED AND 
COMPOSITE PRIMARY TRANSIT SYSTEM PLANS 

OF THE STABLE OR DECLINING GROWTH 
SCENARIO-CENTRALIZED LAND USE PLAN 

Automobile Automobile 
Vehicle Miles Energy 

Traveled in the Consumption in 
Design Year the Design Year 

Alternative (billions) (million BTU's) 

Base Plan .......... 8.72 39,300,000 
Truncated Bus-on-

Freeway Plan ....... 8.52 38,700,000 
Composite Light Rail 

Transit Plan ....... 8.53 38,700,000 
Composite 

Busway Plan . . . . . . . 8.54 38,800,000 

Source: SEWRPC. 

the total transit ridership. The primary element of 
the bus-on-freeway plan would carry 22,500 trips, 
or 10 percent of total transit system ridership. 
Because the total transit system ridership does not 
vary significantly among the three truncated and 
composite plans, it can be concluded that the 
substantial additional ridership on the primary 
element of the light rail transit and busway plans 
is comprised of trips which would be expected to 
use local or express transit services under the bus
on-freeway plan. This assumption is reasonable 
given the small travel time advantages expected 
under the light rail transit and busway plans. 
Express and local services under all the plans are 
expected to average 17 and 14 mph, respectively, 
compared with 20 mph under the light rail transit 
primary element and 18 mph under the busway 
primary element. These express and local service 
speeds are about the same as those achieved on the 
existing transit system, which is to be expected 
since little additional street and highway traffic 
congestion is anticipated in the Milwaukee area 
under this alternative future. 

With respect to the standard calling for maximizing 
the number of jobs and resident population served, 
the primary elements of the composite light rail 
transit and busway plans would serve the greatest 
number of residents, about 1.0 million, within 

a three-mile driving distance of primary transit 
service, while the primary element of the bus-on
freeway plan would be accessible by driving to 
about 88,200 residents. The light rail transit 
and busway plans would also provide the greatest 
accessibility to residents within walking distance of 
primary transit stations and stops-about 319,400 
residents, compared with 163,200 residents under 
the bus-on-freeway plan. Employment served within 
walking distance would also be greatest under the 
light rail transit and busway plans, 337,600 jobs, 
compared with 194,000 jobs for the bus-on-freeway 
plan. All the additional residents and jobs within 
walking distance of primary transit under the light 
rail transit and busway plans would be located 
within the portions of Milwaukee County planned 
for urban development under the regional land 
use plan. 

The truncated and composite plans are only slightly 
different with respect to the standard relating to 
the average speed provided by primary transit. The 
average vehicle speeds on the primary elements 
of the plans are expected to range from a low 
of 23 mph under the composite busway plan to 
24 mph under the composite light rail transit plan, 
and to a high of 28 mph under the truncated bus
on-freeway plan. The average vehicle speed on all 
elements-primary, express, and local-of all of the 
plans would be expected to be about 16 mph. The 
average speeds of passenger travel on the primary 
transit vehicles would range from a high of 33 mph 
under the bus-on-freeway plan to 24 mph under 
the light rail transit plan, and to a low of 23 mph 
under the busway plan. Average speeds of passen
ger travel on all service elements of the truncated 
and composite plans would range from a high of 
18 mph under the bus-on-freeway plan to 17 mph 
under the light rail transit and busway plans. Aver
age speeds of passenger travel are generally higher 
than vehicle speeds because passengers are typically 
concentrated on the transit facilities and services 
of highest speed. 

Objective 4-Environmental and Resource Disrup
tion: The fourth objective is to minimize the dis
ruption of existing neighborhood and community 
development and to minimize deterioration of the 
natural resource base. This objective is supported 
by key standards relating to community disruption 
and air quality. 

In terms of community disruption, none of the 
three alternative truncated or composite primary 
transit system plans would require the taking of 
any homes, businesses, or industries. They would, 
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Table 364 

TRANSIT TRIPMAKING BY PURPOSE IN THE MILWAUKEE AREA UNDER THE BASE 
SYSTEM PLAN AND TRUNCATED AND COMPOSITE PRIMARY TRANSIT SYSTEM PLANS 
OF THE STABLE OR DECLINING GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Alternative 

Base Plan Truncated Bus-on-Freeway Plan 

Transit Trips Transit Trips 

Total Percent of Total Percent of 
Trip Purpose Person Trips Number Total Trips Person Trips Number Total Trips 

Home-Based Work .... 962,700 80,500 8.4 962,900 87,200 9.0 
Home-Based Shopping .. 506,900 28,000 5.4 506,400 30,400 6.0 
Home-Based Other . . . . 1,131,100 56,800 5.0 1,128,600 60,700 5.4 
Nonhome Based ...... 692,300 10,000 1.4 690,100 9,600 1.4 
School ........... 348,300 40,600 11.6 348,300 40,600 11.6 

Total 3,641,300 215,900 5.9 3,636,300 228,500 6.3 

Alternative 

Composite Light Rail Transit Plan Composite Busway Plan 

Transit Trips Transit Trips 

Total 
Trip Purpose Person Trips Number 

Home-Based Work .... 962,700 87,900 
Home-Based Shopping .. 505,700 29,000 
Home-Based Other . . . . 1,126,000 58,200 
Nonhome Based. . . . . . 688,800 9,100 
School ........... 348,300 40600 

Total 3,631,500 224,800 

Source: SEWRPC. 

however, require the acquisition of right-of-way for 
guideway, stations, and maintenance and storage 
facilities. Of the three truncated and composite 
primary transit alternatives, both the light rail 
transit and busway system plans would require 
the acquisition of more than 100 acres of land, 
compared with 20 acres under the truncated bus
on-freeway plan. 

Tables 359 and 366 set forth the levels of high
way and transit air pollutant emissions antici
pated under each of the alternative truncated 
and composite primary transit system plans under 
this alternative future. All three truncated plans 
are expected to have similar levels of total trans
portation system carbon monoxide, hydrocarbon, 
particulate matter, and nitrogen oxide air pollutant 
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Percent of Total Percent of 
Total Trips Person Trips Number Total Trips 

9.1 962,800 86,800 9.0 
5.7 506,100 29,000 5.7 
5.2 1,127,500 58,200 5.2 
1.3 689,600 9,100 1.3 

11.6 348,300 40,600 11.6 

6.2 3,634,300 223,700 6.2 

emissions. Transportation-related sulfur oxide emis
sions are expected to be about 5 percent higher 
under the light rail transit plan. However, this dif
ference in sulfur oxide emissions represents a dif
ference of less than one-tenth of 1 percent when 
considered in the context of the total air pollutant 
emissions forecast from all air pollutant sources in 
the Region. 

Objective 6-Safety: The sixth transportation objec
tive relates to the reduction of accident exposure 
and the provision of increased travel safety. This 
objective is supported by two key standards, one 
measuring the degree to which travel by transit is 
maximized and the other measuring the degree 
to which travel on exclusive guideway transit is 
maximized. Travel by transit is safer than travel 



Table 365 

PRIMARY AND TOTAL TRANSIT TRIPMAKING BY TIME OF DAY UNDER THE BASE 
SYSTEM PLAN AND TRUNCATED AND COMPOSITE PRIMARY TRANSIT SYSTEM PLANS 
OF THE STABLE OR DECLINING GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Alternative 

Base Plan Truncated Bus-on-Freeway Plan 

Primary Element Total System Primary Element Total System 

Time Transit Percent Transit Percent Transit Percent Transit Percent 
of Day Trips of Total Trips of Total Trips of Total Trips of Total 

Morning ... 4,700 47.0 52,100 24.1 6,100 27.2 54,900 24.0 
Midday .... 300 3.0 68,800 31.9 5,300 23.5 72,900 31.9 
Afternoon .. 5,000 50.0 75,800 35.1 8,800 39.1 80,100 35.0 
Evening .... -- -- 19,200 8.9 2,300 10.2 20,600 9.1 

Total 10,000 100.0 215,900 100.0 22,500 100.0 228,500 100.0 

Alternative 

Composite Light Rail Transit Plan Composite Busway Plan 

Primary Element Total System Primary Element Total System 

Time Transit Percent Transit 
of Day Trips of Total Trips 

Morning ... 19,600 34.2 54,900 
Midday .... 7,500 13.1 70,800 
Afternoon .. 26,700 46.6 79,000 
Evening .... 3,500 6.1 20,100 

Total 57,300 100.0 224,800 

Source: SEWRPC. 

by automobile, and travel on exclusive guideway 
transit is the safest travel by transit because of the 
lack of conflicts with pedestrian or vehicle traffic. 

As indicated in Table 359, the three truncated 
plans would differ only slightly with respect to 
travel safety. The proportion of total person trips 
using transit is about the same under the three 
truncated and composite plans, and none of the 
alternatives utilizes fully exclusive guideways with 
grade separation of all crossing vehicle and pedes
trian traffic. 

Summary 
The comparative evaluation of the alternative 
truncated or composite primary transit system 
plans-bus-on-freeway, busway, and light rail 

Percent Transit Percent Transit Percent 
of Total Trips of Total Trips of Total 

24.4 17,300 34.4 54,500 24.4 
31.5 6,700 13.3 70,600 31.6 
35.2 23,200 46.1 78,600 35.1 

8.9 3,100 6.2 20,000 8.9 

100.0 50,300 100.0 223,700 100.0 

transit-indicated that, under the stable or declin
ing growth scenario-centralized land use plan 
alternative future, all the systems may be expected 
to provide a reasonably comparable high level of 
primary transit service in the Milwaukee area in the 
plan design year. As indicated in Table 367, the 
alternative systems were found to be quite similar 
with respect to total ridership, public subsidy 
required, and operating cost-effectiveness. Each 
system may be expected to attract about the same 
level of total transit ridership in the area, varying 
by no more than 4,800 trips, or by about 2 per
cent, on an average weekday in the plan design 
year. Also, each system may be expected to entail 
a similar annual operating and maintenance cost 
deficit, varying by no more than $2.5 million, or 
12 percent, in the plan design year. And, each plan 
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Table 366 

COMPARISON OF DESIGN YEAR AIR POLLUTANT EMISSIONS OF THE TRANSIT AND HIGHWAY 
SYSTEM UNDER THE BASE SYSTEM PLAN AND TRUNCATED AND COMPOSITE PRIMARY TRANSIT 

SYSTEM PLANS OF THE STABLE OR DECLINING GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Base Plan 
Air Pollutant (tons per year) 

Primary Element 
Carbon Monoxide ........ 41 
Hydrocarbons · ......... 4 
Nitrogen Oxides ......... 9 
SulfoJr Oxides ........... 6 
Particulate Matter ........ 3 

Total Transit System 
Carbon Monoxide ........ 741 
Hydrocarbons · ......... 73 
Nitrogen Oxides ......... 128 
Sulfur Oxides ........... 60 
Particulate Matter ........ 34 

Total Transportation System 
Carbon Monoxide ........ 154,784 
Hydrocarbons · ......... 15,333 
Nitrogen Oxides ......... 27,488 
Sulfur Oxides ........... 2,306 
Particulate Matter ........ 3,717 

Source: SEWRPC. 

may be expected to recover a similar proportion of 
the operating and maintenance costs from farebox 
revenues, between 53 and 55 percent_ 

Several significant differences between the plans, 
however, were also revealed by the comparative 
evaluation. The largest difference was in the capi
tal cost attendant to the plans, which ranged from 
a low of about $158 million for the bus-on-freeway 
plan to $283 million for the composite busway 
plan, to a high of $351 million for the composite 
light rail transit plan_ Other differences noted 
included the degree of accessibility to jobs and 
resident population, the amount of ridership on 
the primary element, and the degree of use of, 
and dependence on, petroleum-based fuel (see 
Table 367). 

Because this evaluative information does not 
clearly identify the best of the alternative com
posite plans under this alternative future, the key 
advantages and disadvantages of the alternative 
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Alternative 

Truncated Composite Composite 

Bus-on- Light Rail Busway 

Freeway Plan Transit Plan Plan 

(tons per year) (tons per year) (tons per year) 

68 36 86 
7 4 9 

17 43 20 
10 130 12 

6 16 7 

914 780 886 
91 78 89 

161 170 159 
75 187 74 
43 49 42 

152,507 152,484 152,677 
15,046 15,047 15,068 
27,034 27,065 27,071 

2,292 2,406 2,294 
3,673 3,680 3,675 

plans were comparatively analyzed. This analysis 
was done by arranging the alternative plans in 
order of increasing total cost over the plan design 
period, and performing successive comparisons of 
pairs of the plans beginning with a comparison of 
the plan of lowest total cost-the truncated bus-on
freeway plan-and the next least costly plan-the 
composite busway plan. The plan of this pair 
which was determined to be better on a system
wide basis was then compared to the most costly 
plan-the composite light rail transit plan-and the 
best system plan so identified. This successive com
parison of alternative plans is not unlike incre
mental economic plan evaluation techniques, 
which have long been used to establish whether 
the marginal benefits of alternative plans exceed 
their additional costs over the cost of other alter
native plans. 

Comparison of Composite Busway and Truncated 
Bus-on-Freeway Plans: The composite busway plan 
would entail $124.1 million, or 20 percent, more 



Table 367 

KEY DIFFERENCES BETWEEN THE BASE SYSTEM PLAN AND TRUNCATED AND COMPOSITE PRIMARY TRANSIT 
SYSTEM PLANS UNDER THE STABLE OR DECLINING GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Evaluative 
Measure 

Objective No.2-Minimize Cost and Energy Use 
Cost 

Total Public Cost to Design Year 
(capital cost and operating and maintenance deficit) . 

Average Annual Total Public Cost 
Capital Costa and Investment 

Capital Cost to Design Year .. 
Average Annual Capital Cost. 
Capital Investment to Design Year. 
Average Annual Capital Investment 

Operating and Maintenance Cost Deficit (net cost) 
Deficit in Design Year. 
Deficit to Design Year. 
Average Annual Deficit 

Cost-Effectiveness 
Total Cost to Design Year per Passenger .. 

Capital Cost to Design Year per Passenger. 
Operating Deficit to Design Year per Passenger. 

Percent of Operating and Maintenance Cost 
Met by Farebox Revenue in the Design Year 

Total Transit System 
Primary Element 

Energy 
Dependence on Petroleum-Based Fuel. 

Petroleum-Based Fuel Use by Public Transit 
to Design Year (gal/ons of diesel fuel). ... 

Objective Nos. 3 and 5-Provide Appropriate 
Service and Qu ick Travel 

Average Weekday Transit Trips 
Total Transit System. 
Primary Element 

Service Coverage 
Population Served Within a One-Half-Mile 

Walking Distance of Primary Transit Service_ 
Population Served Within a Three-Mile 

Driving Distance of Primary Transit Service 
Jobs Served Within a One-Half-Mile Walking 

Distance of Primary Transit Service ..... 

Average Speed of Transit Vehicle (mph) 
Primary Element 
Total System ............. . 

Average Speed of Passenger Travel on Vehicle (mph) 
Primary Element 
Total System ..................... . 

Objective No.4-Minimize Environmental Impacts 
Community Disruption 

Land Required (acres) ............. . 

Base 
Plan 

$493.042.100 
23,478.200 

119.819.100 
5.705.700 

180.851.300 
8.611.950 

15,988.800 
373.223.000 

17,772.500 

0.40 
0.10 
0.30 

61 
49 

All trips 
dependent 

106,105,800 

215.900 
10.000 

203,000 

775.100 

205.700 

23 
15 

25 
15 

12 

Alternative 

Truncated 
Bus-on

Plan 

$603.060.000 
28.717.150 

158.150.000 
7.530.950 

225,928,500 
10.758.500 

24.949.200 
444.910.000 

21.186,200 

0.48 
0.12 
0.35 

53 
48 

All trips 
dependent 

118.551.250 

228.500 
22.500 

163.200 

881.700 

194.000 

28 
16 

33 
18 

20 

Composite 
Light Rail 

Transit Plan 

$775.703.000 
36.938.300 

351.363.900 
16.731.600 

634,755,700 
30.226,400 

22.378,600 
424.340.000 

20.206.700 

0.62 
0.28 
0.34 

55 
78 

21 percent of 
trips not 
dependent 

107.739.200 

224.800 
57.300 

319,400 

1.047.200 

337.600 

24 
16 

24 
17 

110 

Composite 
Busway 

Plan 

$727.150.000 
34.626.200 

283.220.900 
13,486.700 

478.082.100 
22,765.800 

24.826.600 
443.930,000 

21.139.500 

0.58 
0.23 
0.36 

53 
71 

AI/ trips 
dependent 

116,971.470 

223.700 
50.300 

319,400 

1,047,200 

337.600 

23 
16 

23 
17 

110 

aThe capital cost of a composite plan is equal to the plan's required capital investment, or total capital outlays necessary over the plan design period. less the value 
of that investment beyond the plan design period_ 

Source: SEWRPC_ 
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Table 368 

KEY ADVANTAGES AND DISADVANTAGES OF THE COMPOSITE BUSWAY SYSTEM PLAN 
IN COMPARISON TO THE TRUNCATED BUSWAY-ON-FREEWAY SYSTEM PLAN UNDER 

THE STABLE OR DECLINING GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Factor Advantage Disadvantage 

Cost Primary element revenues recover 23 per- $124.1 million, or 20 percent, more total 
cent more operating costs in design year cost over plan design period 

$125 million, or 80 percent, more capital 
cost-that is, the cap it.: I investment less 
the value of the remaining I ife of the 
facil ities at the end of the 20-year plan 
design period 

$252.2 million, or 110 percent, more capital 
investment required over design period 

$0.10, or 21 percent, more total cost per 
passenger over design period 

Accessibil ity 156,200, or 96 percent, more resident --
population within walking distance 

143,600, or 74 percent, more jobs with in 
walking distance 

Transit 27,800, or nearly 125 percent, more 
Ridership primary transit trips on an average 

weekday in design year 

Disruption --

Source: SEWRPC. 

total cost over the plan design period than the 
truncated bus-on-freeway plan. However, it would 
have a number of advantages over the bus-on
freeway plan. The most significant of these advan
tages, as listed in Table 368, would be the greater 
accessibility provided to jobs and residents in the 
Milwaukee area and the greater number of transit 
trips made on the primary element of the transit 
system. About 156,200, or 96 percent, more 
people and 143,600, or 74 percent, more jobs
all within Milwaukee County-may be expected 
to be within walking distance of primary transit 
facilities under the composite busway plan, Nearly 
27,800, or 125 percent, more transit trips may 
be expected to be made on the primary element 
of the busway plan. All these additional trips 
made on the primary element of the composite 
busway plan may be expected to be made under 
the bus-on-freeway plan as well, but on the local 
and express elements of that plan. These transit 
trips would, therefore, receive a lower level of 
service, averaging about three mph slower over 
the vehicle portion of the trips and requiring an 
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4,800, or 2 percent, fewer total transit trips 
on an average weekday in design year 

90 acres, or five times, more land required 
for system development 

average of four more minutes per transit trip. 
However, because the bus-on-freeway plan would 
provide a much faster primary element than the 
busway plan, overall transit travel would be about 
one mph faster on the vehicle portion of the trip 
under the bus-on-freeway plan, saving about one 
minute per transit trip. 

One other advantage of the composite busway plan 
is that, at the end of the plan design period, it 
would be more efficient than the truncated bus
on-freeway plan with respect to the proportion 
of operating and maintenance costs recovered 
from fare box revenues on the primary element of 
the system. The primary element of the busway 
plan may be expected to recover nearly 23 percent 
more of its operating costs from fare box revenues 
in the plan design year. 

These operating and maintenance cost efficiencies, 
however, are offset by the principal disadvantage 
of the busway plan, its additional capital costs. 
The busway plan would entail $125 million, or 



80 percent, more capital costs over the plan design 
period than the bus-on-freeway plan, and would 
require $252 million, or 110 percent, more capital 
investment over the plan design period. Thus, the 
total cost of the busway plan would be $124 mil
lion, or 20 percent, more than that of the bus-on
freeway plan. Also, the total cost per passenger of 
the busway plan over the plan design period would 
be $0.10, or 21 percent, more than that of the bus
on-freeway plan. In addition, the bus-on-freeway 
plan may be expected to attract 4,800, or 2 per
cent, more transit trips from automobiles than the 
busway plan on an average weekday in the plan 
design period. Nearly all this additional transit 
tripmaking would consist of trips to and from the 
Milwaukee central business district. Increased use 
of transit to the central business district may be 
expected under the bus-on-freeway plan because its 
service to the central business district would be 
faster, operating directly from outlying areas with 
no or few intermediate stops. 

The disadvantages of the busway plan outweigh its 
advantages over the bus-on-freeway plan. Although 
the primary element of the busway plan would 
recover more of its operating cost from fare box 
revenues than the primary element of the bus-on
freeway plan, its capital cost would offset this 
advantage. Moreover, the bus-on-freeway plan may 
be expected to divert slightly more automobile 
travel to the use of public transit. Accordingly, it 
was concluded that the truncated bus-on-freeway 
plan was, as a system, a superior alternative to the 
composite busway plan. Therefore, the last of the 
composite plans, the composite light rail transit 
plan, was compared to the bus-on-freeway plan. 

Comparison of the Composite Light Rail Transit 
and Truncated Bus-on-Freeway Plans: The total 
cost of the composite light rail transit plan would 
be $173 million, or 29 percent, more than the 
total cost of the bus-on-freeway plan. The light rail 
transit plan would, however, have a number of 
important advantages over the bus-on-freeway plan, 
as indicated in Table 369. The primary transit facili
ties under the light rail transit plan would be acces
sible within walking distance to about 96 percent 
more of the resident population and 74 percent 
more of the jobs in the Milwaukee area. Partially 
for this reason, nearly 34,800 more transit trips 
may be expected to be made on the primary ele
ment of the light rail transit plan on an average 
weekday in the design year than on the primary 
element of the bus-on-freeway plan. However, 
under the bus-on-freeway plan, these additional 
trips would not be diverted to the private auto-

mobile, but rather would be made on the local or 
express elements of the plan. These trips would 
average about five mph slower over the on-vehicle 
portion of the trip, and would require an average 
of six additional minutes per trip. However, 
because the bus-on-freeway plan would provide 
a much faster primary element than the light rail 
transit plan, on-vehicle transit travel would be 
about one mph faster under this plan, saving about 
one minute per transit trip. 

The composite light rail transit plan would have 
some important advantages with respect to energy 
use as it would be based on an electrically pro
pelled primary transit system. It would, therefore, 
use 9 percent less petroleum-based fuels for transit 
system propulsion over the plan design period than 
the bus-on-freeway plan. Such savings, however, 
would represent less than 1 percent of the total 
petroleum-based fuel which may be expected to be 
used in the Milwaukee area over the plan design 
period by automobile travel. Perhaps more impor
tantly, the use of electricity for propulsion of 
the light rail transit system would enable nearly 
47,200 transit trips on an average weekday, or 
21 percent of all transit tripmaking, to be made 
on a transit system which is not dependent on 
petroleum-based fuels. 

The composite light rail transit plan would also 
be expected to be more cost-effective at the end 
of the plan design period with respect to oper
ating and maintenance costs. The light rail transit 
plan may be expected to require $2.6 million, or 
10 percent, less operating subsidy in the plan 
design year than the bus-on-freeway plan. Total 
transit system revenues may be expected to recover 
2 percent more of the operating and maintenance 
costs under the light rail transit plan than under 
the bus-on-freeway plan, and farebox revenues may 
be expected to recover 30 percent more of the 
operating and maintenance costs of the primary 
element of the light rail transit plan than of the 
primary element of the bus-on-freeway plan in the 
design year. 

These annual operating cost savings would be 
offset by the substantially greater capital cost of 
the light rail transit plan. This high capital cost is 
the principal disadvantage of the light rail transit 
plan, making it the most costly of the alternative 
plans to implement. The capital cost of the light 
rail transit plan would be about $143 million, or 
122 percent, more than that of the bus-on-freeway 
plan. The capital investment required to implement 
the plan over the plan design period would be 
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Table 369 

KEY ADVANTAGES AND DISADVANTAGES OF THE COMPOSITE LIGHT RAIL TRANSIT 
SYSTEM PLAN IN COMPARISON TO THE TRUNCATED BUS-ON-FREEWA Y SYSTEM PLAN 

UNDER THE STABLE OR DECLINING GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 

Factor Advantage Disadvantage 

Cost $2.6 million, or 10 percent, less operating $172.7 million, or 29 percent, more 
subsidy required in design year total cost over design period 

Total transit system revenues recover $143.2 million, or 122 percent, more 
2 percent more operating costs, and cap ital cost over design period 
primary element revenues recover $408.9 million, or 181 percent, more 
30 percent more operating costs, capital investment over design year 
in design year $0.14, or 29 percent, more total cost 

per passenger over design period 

Accessibility 156,200, or 96 percent, more resident --
poplation within walking distance 

143,600, or 74 percent, more jobs 
within walking distance 

Transit 34,800, or 155 percent, more primary 3,700, or 2 percent, fewer total 
Ridership transit trips on an average weekday transit trips on an average 

in design year weekday in plan design year 

Energy 9 percent savings in petroleum-based --
fuel used for transit system propulsion 
over plan design period (less than 
1 percent savings in area automobile 
petroleum-based fuel use over plan 
design period) 

47,200, or 21 percent, of transit trips 
made partially or totally on transit 
vehicles not dependent on 
petroleum-based fuels 

Disruption -- 90 acres, or five times, more land 
required for system development 

Source: SEWRPC. 

about $409 million, or 181 percent, more than 
would be required for the bus-on-freeway plan. 
Consequently, the light rail transit plan would 
require about $0.14, or 29 percent, more capital 
investment per passenger carried than the bus-on
freeway plan. Other disadvantages of the light rail 
transit plan are that it would require more land 
for system development and that it would attract 
about 3,700, or 2 percent, fewer total transit trips 
on an averge weekday in the design year than the 
bus-on-freeway plan_ About 90 acres more land 
would be needed for the right-of-way for the light 
rail transit fixed guideway and for the additional 
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stops and stations of the light rail transit plan. 
Marginally fewer transit trips may be expected 
to be attracted to the light rail transit system 
because some parts of the primary element of 
the bus-on-freeway system are expected to pro
vide faster trips to the downtown area, operating 
on a very limited or nonstop mode, unlike the 
scheduled-stop light rail transit system. Nearly 
all the additional transit trips which could be 
expected to be made under the bus-on-freeway 
plan would be made to the Milwaukee central 
business district, the focal point of primary transit 
service under that plan_ 



Thus, it was concluded that the tangible advantages 
of a light rail transit plan over a comparable bus
on-freeway plan in the Milwaukee area under the 
stable or declining growth scenario-centralized land 
use plan alternative future would be small com
pared to the additional costs entailed. The antici
pated operating and maintenance cost efficiencies 
of the light rail transit plan are offset over the plan 
design period by the additional capital costs. In 
addition, a light rail transit system, despite its 
greater cost, cannot be expected to divert sub
stantially more trips from automobiles to public 
transit than a bus-on-freeway system and, there
fore, cannot be expected to provide any substantial 
incremental benefits with respect to motor fuel 
consumption or air pollutant emissions. The ser
vice provided by the light rail transit plan is not 
expected to attract more transit trips than com
parable bus-on-freeway service, even though it 
would make primary transit accessible to 96 per
cent more residents and 75 percent more jobs in 
the Milwaukee area, and would have about 40 per
cent faster average vehicle speeds than comparable 
local or express transit services under the bus-on
freeway plan. This is because the primary element 
of the bus-on-freeway plan would be expected to 
operate at speeds nearly 40 percent faster than 
the comparable light rail transit primary element 
because of the limited stop or nonstop operation 
involved. This higher level of primary transit ser
vice under the bus-on-freeway plan means that, 
even though more transit users may be expected 
to use primary transit service under the light 
rail transit plan, the overall speed of transit trips 
under the plans would not differ significantly. 

There are other possible benefits to a light rail 
transit system plan which require consideration. 
But it must be recognized that most of these bene
fits are, to a great extent, intangible, and there is 
uncertainty as to the degree to which these bene
fits can be attained. These benefits include environ
mental impacts, land use development impacts, 
operation in an energy emergency, reliability of 
operation, safety of operation, and rider preference. 

Environmental Impacts: There are some localized 
environmental advantages to a light rail transit 
plan. Electrically propelled light rail vehicles 
produce no air pollutant emissions in the corridors 
in which they operate, although the central coal
fired power plants from which they would pri
marily draw their power in the Milwaukee area 
would emit air pollutants. Diesel motor buses, on 
the other hand, emit approximately one-half the 
carbon monoxide and hydrocarbons and about six 

times the nitrogen oxides that automobiles do. 
There would be no significant areawide differences 
in the total pollutant emissions expected under 
the light rail transit and motor bus plans because 
Milwaukee area automobile traffic and pollutant 
emissions would be about the same under each 
plan and may be expected to dominate any pollu
tant emissions. Moreover, light rail transit may be 
expected to have significant air quality benefits 
only in areas of concentrated transit traffic, par
ticularly the Milwaukee central business district, 
where the level of such traffic may approach 
that of automobile traffic. Specifically, under 
the light rail transit plan, up to 100 fewer diesel 
motor buses can be expected to operate over the 
transit mall in the downtown area during peak 
travel hours. 

Noise reduction is another advantage of light rail 
transit, but again, this benefit will be apparent only 
in those parts of the Milwaukee central business 
district where transit vehicle volumes will approach 
automobile volumes. Several components of light 
rail transit serve to make light rail vehicles quieter 
than automobiles or diesel motor buses. These com
ponents include electric propulsion, welded rail, 
constant tension overhead catenary, and resilient 
wheels. A typical diesel motor bus has a greater 
noise level than an automobile, ranging between 
72 dbA and 82 dbA at 25 feet when cruising, and 
82 dbA and 96 dbA at 25 feet when accelerating in 
traffic. The noise level of an automobile will typi
cally range from 62 dbA to 90 dbA at 25 feet, 
depending upon whether the vehicle is cruising 
or accelerating. Average noise levels for light 
rail vehicles are 62 dbA to 76 dbA between 0 and 
20 mph and 76 dbA to 82 dbA between 20 and 
50 mph. Again, light rail transit may have a sig
nificant impact on noise levels only along the 
proposed Wisconsin Avenue transit mall, which 
would be used exclusively by transit traffic. Under 
the light rail transit plan, up to 100 fewer diesel 
motor buses would be utilizing the transit mall 
during the peak travel hours, being replaced by 
36 light rail vehicles. 

Land Development and Redevelopment: Another 
important intangible benefit of a light rail transit 
plan is its possible impact on urban-land develop
ment and redevelopment. Light rail transit, or any 
transit mode requiring fixed guideways, has a pur
ported potential to stimulate land development 
and redevelopment because it represents a long
term commitment to high-quality public transit 
service in a corridor, and because it may be 
expected to provide, through its exclusive guide-
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way, significantly improved accessibility to areas 
surrounding its stations. Because light rail transit 
would require a greater capital investment, and its 
guideway could not be as easily converted to other 
uses, light rail transit has been purported as having 
greater land development impacts than busways. 
Light rail transit has also been purported to have 
greater potential for land development than bus
ways because it would operate at higher speeds and 
provide greater accessibility. Because little addi
tional automobile traffic congestion is expected 
under this alternative future, the accessibility pro
vided by the bus-on-metered freeway system plan 
may be expected to be quite similar to that pro
vided by the light rail transit plan. The supposition 
that light rail transit will provide a land develop
ment inducement because it represents a perma
nent public commitment to the provision of a high 
level of transit service in a corridor can be weighed 
against recent studies of the influence of fixed 
guideway facilities on land development in United 
States cities. These studies indicate that for rail 
transit to influence the distribution of new devel
opment and redevelopment, an entire set of 
conditions must be satisfied. 15 These conditions 
include the presence of economic forces which 
support substantial land use development and 
redevelopment; the existence of a strong demand 
for such development and redevelopment in the 
urban area; the attractiveness of sites surrounding 
rail transit stations in terms of ease of access, 
utility and other urban services, physical features, 
and social characteristics; the existence of a public 
land use policy which encourages such develop
ment and redevelopment through coordinated tax 
policies, infrastructure supply, and appropriate 
land use controls, as well as local neighborhood 
approval; the presence of land near the stations 
which is available or which can be readily assembled 
for development; and the provision of a new trans
portation advantage through improvements in 
transit travel accessibility. Because the satisfaction 
of all these conditions in the Milwaukee area is 
unlikely, and because the degree of transportation 
advantage to be provided by a light rail transit 
system is very similar to that provided by a bus
on-metered freeway system, the ability of the light 
rail transit plan to induce development in the 
Milwaukee area must be concluded to be uncertain. 

15 See U. S. Department of Transportation, Land 
Use Impacts of Rapid Transit: ImplicatioiiSO{ 
Recent Experience, Final Report, August 1977. 

630 

The implementation of a light rail transit plan 
would, nevertheless, have a greater short-term 
economic impact on the Region than implemen
tation of any of the other alternative plans con
sidered. A light rail transit system would require 
the construction of fixed facilities, including rail
way trackage, power transmission and distribution 
facilities, stations, and storage and maintenance 
facilities, resulting in a significant increase of 
activity, albeit temporary, in the local economy. 
The additional income from construction wages 
may be expected to result in additional expendi
tures for retail goods, and in the purchase of con
struction materials and services which would create 
additional business for suppliers, material handlers, 
and contractors. 

Energy: The light rail transit plan would have 
a significant advantage with respect to energy use 
only under a severe petroleum shortage, as all the 
transit alternatives under this future would use 
about the same amount of energy, and even about 
the same amount of petroleum-based fuel. This 
is because average weekday energy use by auto
mobiles would dominate energy use by transit, and 
the levels of automobile travel may be expected to 
be about the same under all the alternative transit 
plans. Light rail transit would have an advantage 
under a severe petroleum shortage because the 
electrical energy it uses would probably not be 
affected, and the system would therefore have 
the potential for expanded service. The expansion 
of such service, however, may be difficult in an 
emergency situation as vehicles for any additional 
service may be difficult to obtain quickly. Further
more, it must be recognized that during a severe 
petroleum shortage, motor fuels may be expected 
to be rationed between all motor vehicles, with 
priority being given to public transit vehicles. Since 
public transit would use less than one-third the 
petroleum expected to be used by automobiles 
under the bus-on-metered freeway plan, it is only 
reasonable to expect that sufficient fuel for transit 
will be made available under any petroleum fuel 
shortfall. Therefore, a light rail transit system may 
have little advantage over a motor bus system in 
the event of an emergency petroleum shortage. 

Reliability: Public transit service which is pro
vided over fixed guideways is considered to be 
more reliable than such service provided over 
public roadways shared with other traffic. Light 
rail transit or busway systems, particularly to the 
extent that these modes utilize exclusive rights
of-way, should not be affected to any significant 
degree by traffic congestion, traffic accidents, or 



street and utility repairs, which are common on 
public arterial street rights-of-way. Also, opera
tional problems caused by inclement weather
especially snow and ice-may be expected to be 
less severe than such problems on systems oper
ating over public streets. Light rail transit fixed 
guideways which are located within public street 
rights-of-way, however-either in median areas, 
in reserved lanes, or in mixed traffic-may be 
expected to be affected by all these problems to 
the extent that the guideway is not separated 
from the adjacent motor vehicle traffic and from 
cross traffic at intersections. In addition, all rail 
transit modes suffer from the potential for an 
entire guideway segment to lose service should 
a single vehicle or train break down or become 
involved in an accident since, unlike rubber-tired 
motor vehicles, light rail vehicles cannot be steered 
around obstructions. Service disruptions can also 
occur from power outages, a breakdown in the 
overhead power distribution system, and such 
emergencies as fires which may require hose lines 
to be placed across trackage. 

Safety: Safety may be expected to be greater 
under the light rail transit plan than under the 
motor bus-on-freeway plan because of the exten
sive use of dedicated street right-of-way, in addition 
to signals at crossings which provide preferential 
treatment for the light rail vehicles. In addition, if 
high-level boarding platforms are used, boarding 
and deboarding accidents, which are among the 
most common types of accidents in current day 
transit operations, would be significantly reduced. 

Rider Preference: Proponents of light rail transit 
systems argue that transit passengers prefer rail 
transit services over motor bus transit services and 
will therefore make greater use of the rail services. 
This argument is based on the contention that 
there is something about the light rail transit mode 
which makes it intrinsically more attractive than 
other primary transit modes even if the levels of 
service provided are the same. This attraction is 
usually described in terms of ride quality or com
fort, and image. It is probably true that there is 
a certain fascination with light rail transit tech
nology as there is with other rail-related modes for 
moving people. This interest appears to stem either 
from interest in railways as a leisure-time activity, 
or from an historical perspective inasmuch as light 
rail transit technology is often equated with street 
railway technology reminiscent of the "good old 
days." In this respect, it should be noted that the 
historic conversion of street railway lines to elec
tric trolley bus and motor bus lines in Milwaukee 

was received with expressions of great public joy 
and increased levels of ridership on the converted 
lines. There is also a feeling on the part of some 
light rail transit proponents that the implemen
tation of a light rail transit system will assist in 
promoting Milwaukee as the center of an impor
tant and progressive major metropolitan area. 

However, because the degree to which these intan
gible benefits can actually be attained must be 
regarded as uncertain, and because the develop
ment of a light rail transit system would require 
more than twice as much capital cost over the 
design period while attracting about the same total 
transit ridership as the bus-on-freeway plan, it was 
concluded that the bus-on-freeway plan was the 
superior plan of the alternatives considered under 
the stable or declining growth scenario-centralized 
land use plan alternative future. 

SUMMARY AND CONCLUSIONS 

This chapter documents the results of the design, 
test, and evaluation of system plans for four 
alternative primary transit modes-bus-on-metered 
freeway, bus on busway, light rail transit, and com
muter rail-under one of the two futures which 
lie between the most optimistic and pessimistic 
futures for transit use in the Milwaukee area over 
the next 20 years. This alternative future, one of 
four under which these four primary transit modes 
have been analyzed in this study, envisions declin
ing regional popUlation and little economic growth, 
a centralized land use pattern, and a moderate 
increase in energy cost, but an actual decrease in 
the out-of-pocket cost of automobile travel due to 
increased efficiency in automobile fuel utilization. 

The alternative system plans prepared for each 
of these primary transit technologies were care
fully designed to serve the corridors of heaviest 
travel demand in the Milwaukee area effectively 
and, to the maximum extent practicable, use avail
able facilities and rights-of-way. Considerations in 
defining the major travel corridors to be served 
by the primary transit facilities included the loca
tions of existing and proposed regional activity 
centers, future concentrations of travel desire lines, 
future concentrations of arterial streets with heavy 
traffic volumes and congestion, and concentrations 
of heavily used transit routes. The available facili
ties and rights-of-way considered in plan design 
included freeways and their medians, shoulders, 
and nonroadway rights-of-way; active and aban
doned railways and their rights-of-way; former 
electric interurban and street railway rights-of-way; 
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and the medians and parking lanes of arterial streets 
having at least three lanes in each direction. Fol
lowing the identification of the major travel corri
dors best served by primary transit, and the selec
tion of specific alignments for each alternative 
primary transit mode from among the facility and 
right-of-way options in each corridor, system plans 
were developed for each mode, including the iden
tification of routes, stops, and stations. 

The test and evaluation of these maximum extent 
alternative modal system plans indicated the need 
to truncate the facilities and services postulated 
under each of the primary transit mode alterna
tives in order to provide reasonably cost-effective 
system plans. Three of the four modal system plans 
required substantial truncation: the bus-on-busway, 
light rail transit, and bus-on-freeway plans. With 
respect to the commuter rail plan, it was deter
mined that only one route in a single corridor 
radiating from downtown Milwaukee to the south 
to Kenosha would have the potential to provide 
cost-effective primary transit service under this 
future. Analysis of comparable commuter rail and 
bus-on-freeway services in the corridor revealed that 
bus-on-freeway service would be superior to the 
alternative commuter rail service, attracting sub
stantially greater ridership and being more cost
effective in the plan design year. 

Testing of the truncated bus-on-freeway plan and 
of the composite light rail and busway system 
plans-in which the service provided by these 
modes was supplemented in certain corridors by 
bus-on-freeway facilities in order to provide com
parable areawide coverage of primary transit 
service-indicated that all these alternative trun
cated and composite primary transit system plans 
could be expected to work well in the design year 
2000, providing a reasonably similar high level of 
primary transit service. The alternative systems 
were found to be quite similar with respect to total 
ridership, required annual public subsidy of oper
ating and maintenance costs, operating and main
tenance cost-effectiveness, and overall level of 
service. Each system was expected to result in 
about the same level of total transit use in the 
area-specifically, between 223,700 and 228,500 
trips on an average weekday in the plan design 
year. In addition, each system was expected to 
entail a similar annual operating and maintenance 
cost deficit, between $22 and $25 million in the 
plan design year, and to recover a similar propor
tion of the design year operating and maintenance 
costs from fare box revenues, between 53 and 
55 percent. Finally, each plan was expected to 
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result in about the same average overall speed of 
travel for transit trips on the total transit system 
in the design year, between 17 and 18 mph. 

The analyses indicated that SUbstantially more 
transit trips may be expected to be made on 
the primary element of the light rail transit and 
busway plans; 57,300 and 50,300 weekday trips, 
respectively, compared with 22,500 trips under the 
bus-on-freeway plan. These additional trips, how
ever, may be expected to be made on transit under 
the bus-on-freeway plan as well, but on the local 
and express elements of that plan at a lower level 
of service; that is, at speeds of about 15 mph com
pared with 24 mph on the light rail transit and 
busway primary elements. The overall level of 
service provided to all transit trips made on the 
bus-on-freeway plan, however, may be expected 
to be about the same as under the light rail transit 
and busway plans because the bus-on-freeway plan 
would provide a faster trip of about 28 mph on the 
primary elements. 

There are significant differences in the capital 
investment and capital costs attendant to the 
implementation of the alternative plans. (Capital 
investment is defined as the total outlay of funds 
for guideway, station, and support facility con
struction and vehicle acquisition necessary to 
implement a plan over the plan design period, and 
indicates total capital resources required for plan 
implementation. Capital cost is defined as the capi
tal investment less the value of the remaining life 
of facilities and vehicles beyond the plan design 
period, and indicates the true capital cost of plan 
implementation over the plan design period.) The 
bus-on-freeway plan was found to require the 
least capital outlay over the plan design period, 
$226 million. The other two plans, busway and 
light rail transit, were found to require substan
tially more capital investment, $438 and $675 mil
lion, respectively, as they would both require new 
fixed guideway constructon. Because of the 
expected 30-year life of any new guideways to 
be constructed, and the relatively longer life of 
rail transit vehicles, the differences in capital 
costs between the plans over the design period, 
while substantial, were considerably less than the 
differences in capital investment. The bus-on
freeway plan was found to have the lowest capital 
cost of $158 million. The busway and light rail 
transit plans were found to entail capital costs of 
$283 million and $351 million, respectively. 

The differences in capital costs between the plans 
may be expected to dominate the small differences 



found in annual operating and maintenance cost 
subsidy. The bus-on-freeway plan was found to 
have the lowest total public cost to the plan design 
year of $603 million, or $0.48 per passenger to the 
design year, based on two assumptions: first, that 
each plan would be implemented incrementally 
over the plan design period and that an equal 
capital expenditure would be made in each year 
over the 20-year plan design period, and second, 
that the annual operating and maintenance cost 
subsidy would increase linearly from the current 
level of about $19 million to the plan design year 
level of between $22 and $25 million. The busway 
plan was found to have a total public cost to the 
design year of $727 million, or $0.58 per passenger 
to the design year; and the light rail transit plan 
was found to have a total public cost to the design 
year of $776 million, or $0.62 per passenger to 
the design year. Thus, the light rail transit plan 
would entail about 30 percent more total public 
costs over the design period than the bus-on
freeway plan. 

Certain intangible benefits, however, would sup
port development of the higher cost light rail 
transit plan. These include environmental advan
tages, advantages in shaping land use development 
and redevelopment, energy advantages, travel 
safety advantages, and advantages in reliability of 
operation. The light rail transit plan was deter
mined to have some environmental advantages with 
respect to air pollution and noise within the speci
fic corridors, although total areawide transpor
tation system air pollutant emissions and noise 
generation would not differ significantly under any 
of the transit system plans, because automobile 
and truck traffic and attendant air pollution and 
noise would be nearly the same under all of the 
transit plans. Within specific corridors and areas, 
however, the light rail vehicles would emit no air 
pollutants, such emissions occurring at a remotely 
located central power generating station. A bus 
would, however, emit air pollutants locally, releas
ing about one-half the carbon monoxide and 
hydrocarbons as an automobile and six times the 
nitrogen oxides. Also, a bus may be expected to 
generate about 20 percent more noise than a light 
rail vehicle, and about 5 to 15 percent more noise 
than an automobile. The principal noise and air 
pollution impacts may be expected to be effected 
in the Milwaukee central business district, where 
transit traffic volumes would be significant. Speci
fically, on the proposed Wisconsin Avenue transit 
mall, the light rail transit plan would result in 

the replacement of up to 100 buses during peak 
hours with 36 one-car trains of articulated light 
rail vehicles. 

All transit guideway alternatives may have a poten
tial to attract, and thereby guide and shape, land 
use development and redevelopment, because they 
represent a public commitment to high-quality 
transit service and would increase transit travel 
accessibility. Light rail transit is considered by 
some to have a greater potential to effect develop
ment than the bus-on-freeway and bus-on-busway 
alternatives because it represents the greatest per
manent public commitment to a high level of 
transit service in a specific location, and because 
its exclusive guideway and electrically propelled 
vehicles should provide the greatest increase in 
transit travel accessibility. However, the analyses 
indicated that the light rail transit system plan 
would provide about the same accessibility as the 
bus-on-freeway plan. Moreover, there are other 
factors which affect land development and redevel
opment which could offset the land development 
potential of light rail transit. These factors are the 
presence of economic forces which support sub
stantial land use development and redevelopment; 
the existence of a strong demand for such develop
ment and redevelopment in the urban area; the 
attractiveness of sites surrounding rail transit sta
tions in terms of ease of access, utility and other 
urban services, physical features, and social char
acteristics; the existence of a public land use policy 
which encourages such development and redevelop
ment through coordinated tax policies, infrastruc
ture supply, and appropriate land use controls, as 
well as local neighborhood and community accep
tance and approval; the presence of land near the 
stations which is available, or which can be readily 
assembled, for development; and the provision of 
a new transportation advantage through improve
ments in transit travel accessibility. Thus, the 
increased land development potential of light rail 
transit must be considered to be uncertain at best. 

The analyses indicated that the light rail transit 
plan may be expected to effect little savings of 
petroleum use over the other alternative plans 
considered because it would not result in signifi
cantly less automobile use than any of the other 
alternatives, and automobile energy use dominates 
transit energy use. The use of electricity by light 
rail transit may, however, be regarded as a signifi
cant advantage in the event of a serious petroleum 
shortage, because the electrical energy it uses 
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would not be affected and the system would have 
the potential for expanding service. The expansion 
of light rail transit service may, however, be diffi
cult in an emergency situation as vehicles for addi
tional service may be difficult to obtain quickly. 

Also, because they would be provided over fixed 
guideways, light rail transit or bus-on-busway 
transit service would be considered to be more 
reliable than transit service provided over public 
roadways shared with other traffic. Light rail 
transit or bus-on-busway transit, particularly to 
the extent that these modes utilize exclusive 
rights-of-way, should not be affected to any 
significant degree by traffic congestion, traffic 
accidents, or street and utility repairs, which are 
common on public arterial street rights-of-way. 
Also, operational problems caused by inclement 
weather-especially snow and ice-may be expected 
to be less severe than such problems on public 
streets. Light rail transit fixed guideways which are 
located within public street rights-of-way, how
ever-either in median areas, in reserved lanes, or in 
mixed traffic-may be expected to be affected by 
all these problems to the extent that the guideway 
is not separated from adjacent motor vehicle traffic 
and from cross traffic at intersections. In addition, 
light rail transit suffers from the potential for an 
entire guideway segment to lose service should 
a single vehicle or train break down or become 
involved in an accident since, unlike rubber-tired 
motor vehicles, light rail vehicles cannot be steered 
around obstructions. Service disruptions can also 
occur from power outages, a breakdown in the 
overhead power distribution system, and such 
emergencies as fires which may require hose lines 
to be placed across trackage. 

The safety of the light rail transit plan may be 
expected to be greater than that of the motor 
bus-on-freeway plan because of the extensive use 
of dedicated street right-of-way in addition to 
signals at crossings which provide preferential treat
ment for the light rail vehicles. In addition, if high
level boarding platforms are used, it may be 
expected that boarding and deboarding accidents, 
which are among the most common types of acci
dents in current day transit operations, would be 
significantly reduced. In addition, the massive struc
ture of a light rail vehicle offers more protection 
to passengers than a bus in the event of vehicle-to
vehicle and vehicle-to-fixed object collisions. 

The light rail transit plan would also have an 
advantage with respect to operating and mainte
nance cost-effectiveness or efficiency as it would 
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have the smallest necessary public subsidy in the 
plan design year, although the other plans would 
have only slightly higher subsidies. In the design 
year, the light rail transit plan would require 
$2.5 million, or 10 percent, less subsidy than the 
bus-on-freeway plan, and $2.4 million, or 9 per
cent, less subsidy than the busway plan. 

However, even when considered together, these 
intangible benefits supporting the development 
of the higher cost light rail transit plan probably 
do not outweigh the capital cost difference 
between that plan and the bus-on-freeway plan. 
Therefore, because the bus-on-freeway plan would 
attract the highest transit ridership of the plans and 
would have the lowest total public cost over the 
plan design period, the bus-on-freeway plan was 
recommended as the best plan under this alterna
tive future. 

It should be noted that the bus-on-freeway plan 
recommended under this future is a unique plan 
involving the provision of primary transit service 
over an operationally controlled freeway system. 
The resulting high-speed, nonstop or limited stop 
rapid transit service over those freeways would 
provide a very high level of service, a service sup
plemented by coordinated express and local feeder 
bus service. Labor productivity of the system 
would be enhanced by the use of high-capacity 
articulated buses. Only substantial additional 
automobile traffic congestion in the Milwaukee 
area, which is not expected under this alternative 
future, would give the exclusive fixed guideway 
alternative plans a level-of-service advantage over 
the recommended bus-on-freeway alta>-native. 

It is important to note that the recommended 
bus-on-freeway plan represents a significant 
improvement over the present transit system. 
It will, however, be necessary to implement each 
component of the recommended plan if the level 
of service and cost-effectiveness of the bus-on
freeway alternative is to approach that of the 
busway and light rail transit alternatives. One of 
these improvements is the emphasis on carrying 
a significant proportion of the total transit trips 
on primary and secondary or express lines, and 
not on tertiary lines. Only with emphasis on faster 
primary and secondary lines which are more labor
efficient and attractive to travelers, and only with 
the use of high-capacity articulated buses which are 
more labor-efficient, will the bus-on-freeway plan 
approach the alternative fixed guideway plans in 
number of trips carried and cost-effectiveness. 
A particularly important improvement required 



under the bus-on-freeway plan is extensive prefer
ential treatment for transit vehicles-specifically, 
the areawide freeway traffic management system. 

The implementation of a freeway traffic manage
ment system would require ramp meters to be 
constructed at freeway entrance ramps throughout 
the Milwaukee area, including all of Milwaukee 
County, substantial parts of Waukesha and Ozaukee 
Counties, and parts of Washington and Racine 
Counties. This extensive ramp metering would be 
essential to attainment of the free-flowing opera
tion of the area freeway system envisioned under 
the bus-on-freeway plan. Under the plan, it is 
envisioned that the freeway traffic management 
system would exercise sufficient constraint on 
freeway access to ensure uninterrupted freeway 
traffic flow and operating speeds of at least 40 to 
45 mph over essentially all of the freeway system 
in the Milwaukee area during average weekday 
peak travel periods. 

A limited freeway traffic management system 
implemented incrementally by the Wisconsin 
Department of Transportation since 1969 is in 
operation today in central Milwaukee County. The 
system consists of ramp meters and corresponding 
freeway traffic detectors at 20 freeway entrance 
ramps in central Milwaukee County. This limited 
system was originally operated primarily to facili
tate the smooth entry of vehicles into the traffic 
stream on the most heavily congested freeway 
segments in the central area of Milwaukee County. 
This original objective has been broadened to 
include reducing total freeway traffic volumes by 
restricting access. While providing important bene
fits in promoting the safer and smoother flow of 
traffic near entrance ramps, this system would 
not attain the high level of freeway operation 
envisioned under the bus-on-freeway plan, par
ticularly under this alternative future which envi
sions growth in total regional travel. The access 
at the limited number of freeway entrance ramps 
located on congested freeway segments which are 
now metered would have to be severely constrained 
to attain the level of freeway operation envisioned 
under the bus-on-freeway plan. Only with an area
wide system of ramp meters and attendant control 
of freeway access would the envisioned freeway 
operation be practically attainable. 

It should be recognized in this respect that there 
are obstacles to expanding the present limited free
way traffic management system. The Regional Plan
ning Commission's Intergovernmental Coordinating 

and Advisory Committee on Transportation System 
Planning and Programming for the Milwaukee 
Urbanized Area has refused to include the instal
lation of any further ramp meters in the trans
portation improvement program for southeastern 
Wisconsin, and recommended in the transportation 
systems management plan for the Milwaukee area 
(see SEWRPC Community Assistance Planning 
Report No. 21, A Transportation Systems Manage
ment Plan for the Kenosha, Milwaukee, and Racine 
Urbanized Areas in Southeastern Wisconsin: 1978) 
that a prospectus for a preliminary engineering 
study of an areawide freeway traffic management 
system be prepared prior to endorsement by the 
Committee of any further implementation of such 
a system. 16 The study was to provide recommen
dations concerning the extent of freeway ramp 
metering and attendant preferential motor bus 
access to the freeway system in the greater Mil
waukee area; the speeds and volumes to which the 
area freeway system should be controlled; and, 
importantly, the degree of metering which would 
be necessary at each on-ramp to achieve those free
way speeds and volumes. The study was to address 
the potential costs and benefits of freeway traffic 
management, assessing resultant freeway and sur
face arterial street congestion and travel speeds, 
freeway entrance ramp queues and the impacts 
of such queues on connecting surface arterial 
streets, and the equity as well as costs of freeway 
traffic management. 

On March 26,1979, the prospectus for the required 
preliminary engineering study was completed by 
the Commission staff and unanimously approved 
by the steering committee created by the Commis
sion to guide the preparation of the prospectus. 
The prospectus was approved by the Commission 
itself on June 7, 1979. However, funding for the 
conduct of the study recommended in the pros
pectus has not been obtained to date. As a con
sequence, the Intergovernmental Coordinating and 

16 An areawide freeway traffic management system 
was also recommended for implementation under 
the Commission's long-range regional transporta
tion system plan (see SEWRPC Planning Report 
No. 25, A Regional Land Use Plan and a Regional 
Transportation Plan for Southeastern Wisconsin: 
2000, Volume Two, Alternative and Recom
mended Plans). 
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Advisory Committee on Transportation System 
Planning and Programming for the Milwaukee 
Urbanized Area did not in 1980 and 1981 approve 
the installation of any additional ramp meters in 
the Milwaukee area. 

The areawide freeway traffic management system 
would have to consist of an interconnected system 
of ramp meters throughout the Milwaukee area, 
a centralized control computer system govern
ing operation of the ramp meters, surveillance 
equipment, changeable message signs, lane control 
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signals, and entrance ramp reconstruction for 
transit vehicle bypass lanes. The capital investment 
required for such a system, consisting of an esti
mated total of 166 ramp-meter locations, has been 
estimated to total $14.5 million in 1979 dollars. 
The operation and maintenance of such an area
wide system, including building maintenance, com
puter maintenance, staff salaries, and the operation 
and maintenance of the ramp meters, has been 
estimated to cost $870,000 annually in 1979 dol
lars. All these costs have been included in the 
bus-on-freeway plan. 



Chapter VII 

SUMMARY AND RECOMMENDATIONS 

INTRODUCTION 

The design, test, and evaluation of alternative 
transit system plans, and the synthesis of recom
mendations for transit system development from 
such design, test, and evaluation, are perhaps the 
most critical steps in any transit system planning 
effort. It is in these steps that the degree to which 
agreed-upon transit system development objectives 
can be met by alternative transit system plans is 
determined and compared, and the recommenda
tions for adoption and implementation of the plan 
which best meets the objectives are prepared. 

The design, test, and comparative evaluation of 
alternative transit system plans was more extensive 
and complex, and the formulation of recommen
dations was more difficult, under this primary 
transit systems alternatives analysis than under 
most transportation planning studies. This was 
because this analysis was based not upon a single 
forecast of probable future conditions, but rather 
upon a number of alternative futures carefully 
selected to represent the range of future conditions 
affecting transit needs and use which may be rea
sonably expected to occur within the Region over 
the plan design period. Under this approach, the 
performance of alternative transit system plans was 
evaluated under four sets of future conditions. This 
was done so that those primary transit alternatives 
that performed well under a wide range of future 
conditions could be identified and differentiated 
from those alternatives which performed well 
under only a few or a single set of future condi
tions. In this way, a "robust" primary transit 
system plan could be formulated which may be 
expected to remain viable under greatly varying 
future development conditions within the Region. 

The four alternative futures under which alter
native transit system plans were tested and evalu
ated were summarized in the previous chapters of 
this report and are documented in greater detail 
in SEWRPC Technical Report No. 25, Alternative 
Futures for Southeastern Wisconsin. The four 
futures range from a future under which condi
tions may be expected to be particularly optimistic 
for primary transit system development and use 
to a future under which such conditions may be 

expected to be particularly pessimistic for such 
development and use, as shown in Table 370. Con
ditions under the most optimistic future-termed 
the moderate growth scenario-centralized land 
use plan alternative future-include moderate 
growth in regional population and economic 
activity levels, a centralized land use pattern, 
continued real increases in energy cost and in the 
cost of automobile ownership and operation, and 
some motor fuel availability problems. Conditions 
under the most pessimistic future-termed the 
stable or declining growth scenario-decentralized 
land use plan alternative future-include a slight 
decline in regional population levels, little regional 
economic growth, continued decentralization of 
urban development in the Region, and only minor 
real increases in energy costs, which, when coupled 
with anticipated increases in average automobile 
energy efficiency, would lead to a decline in the 
real cost of automobile travel. Between these two 
extreme futures, two other futures, termed the 
moderate growth scenario-decentralized land use 
plan alternative future and the stable or declining 
growth scenario-centralized land use plan alterna
tive future, were developed. 

This chapter provides a summary of the design 
and test of alternative primary transit system plans 
under these four alternative futures, and docu
ments the key findings of the evaluation and com
parison of these alternative plans with respect to 
the anticipated attainment of the adopted transit 
system development objectives. Based on that com
parative evaluation, recommendations for primary 
transit system development for the Milwaukee area 
are set forth. 

DESIGN OF ALTERNATIVE 
PRIMAR Y TRANSIT SYSTEM PLANS 

In order to ensure that no primary transit tech
nology option was overlooked in the study, the 
alternative primary transit system plans were ini
tially designed and tested for all primary transit 
technologies determined to be proven and avail
able for application in the Milwaukee area over the 
next two decades. As described in SEWRPC Tech
nical Report No. 24, State-of-the-Art of Primary 
Transit System Technology, five alternative pri-
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Table 370 

ALTERNATIVE FUTURES: KEY EXTERNAL FACTORS, 
ATTENDANT REGIONAL CHANGE, AND LAND USE PLANS 

Key External Factor 

Energy 
The future cost and availabil ity of 

energy, particularly of petroleum 

The degree to wh ich energy conser
vation measures are implemented, 
particularly with respect to the 
automobile 

Population Lifestyles 
The degree to wh ich the changing 

role of women affects the 
composition of the labor force 

The future change in fertility rates 

The future change in household 
sizes 

Economic Conditions 
The degree to which the Region 

will be able to compete with 
other areas of the nation for 
the preservation and expansion 
of its econom ic base 

The future change of real income 

Attendant Regional Change 

Population of the Region in Year 2000 
Size 
Age Distribution 

Number of Households 
Household Size 

Econom ic Activity of 
Region in Year 2000 

Employment 
Structure 

Personal Income 

Moderate Growth Scenario 

Oil price to converge with world 
oil price, which will increase at 
5 percent annual rate to $72 per 
barrel in the year 2000 (1979 dollars) 

Petroleum-based motor fuel to increase 
to $2.30 per gallon by the year 2000 
(1979 dollars) 

Assumes some potential for major and 
continuing disruptions in oil supply 

Low degree of conservation in all 
sectors, resulting in increase in 
energy use of 3 percent 

Automobile fuel efficiency of 
27.5 miles per gallon 

Female labor force increases to 
50 to 55 percent and total labor 
force participation is 60 to 
65 percent 

A continuation of below-replacement
level fertility rates during the next 
decade, followed by an increase to 
replacement level by the year 2000 

Average household size stabilizes 

Region is considered to have 

relatively high attractiveness 
and competitiveness 

Per capita and household income 
increase envisioned as a result of 

the attractiveness and competitive
ness of Region, an increased 
proportion of the population being 
of work force age, and increased 
population labor force participation 

Moderate Growth Scenario 

2,219,300 persons 
29.2 percent-0-19 years of age 
58.5 percent-20-64 years of age 
12.3 percent-65 years of age or older 
681,100 to 739,400 
Average of 2.9 to 3.1 persons 

1,016,000 jobs 
Manufacturing. 32 percent 
Services. . . . . 40 percent 
Other. . . . . 28 percent 
$29,600 to $32,000 per household 

in 1979 dollars (38 to 90 percent 
increase over 1970, or a 1.1 to 
1.4 percent annual rate of increase) 

$10,000 per capita in 1979 dollars 
(54 percent increase over 1970, 
Or a 1.4 percent annual rate of 
increase) 

Stable or Declining 

Growth Scenario 

Oil price to converge with world 
oil price, which will increase at 
2 percent annual rate to $39 per 
barrel in the year 2000 (1979 dollars) 

Petroleum-based motor fuel to increase 
to $1.50 per gallon by the year 2000 
(1979 dollars) 

Assumes no major or continued 
disruptions in oil supply 

High degree of conservation in all 
sectors, resulting in increase in 
energy use of 2 percent or less 

Automobile fuel efficiency of 
32 miles per gallon 

Female labor force increases to 
65 to 70 percent and total labor 
force participation is 70 to 
75 percent 

A continuation of below-replacement
level fertility rates to the year 2000 

Average household size continues 
to decline 

Region is considered to have 
relatively low attractiveness 
and competitiveness 

Per capita increase likely but no 
household income increase 
envisioned as a result of the lack 
of attractiveness and competitive
ness of Region, but increased 
proportion of the population 
is of work force age, and there is 
increased population labor force 
participation 

Stable or Declining 
Growth Scenario 

1,688,400 persons 
26.8 percent-0-19 years of age 
60.6 percent-20-64 years of age 
12.6 percent-65 years of age or older 
673,600 to 750,600 
Average of 2.2 to 2.5 persons 

887,000 jobs 
Manufacturing. 30 percent 
Services. . . . . 41 percent 
Other. . . . . . 29 percent 
$21,400 to $23,700 per household 

in 1979 dollars (0 to 11 percent 
increase over 1970, or a 0.0 to 
0.3 percent annual rate of increase) 

$9,500 per capita in 1979 dollars 
(46 percent increase over 1970, 
or a 1.3 percent annual rate of 
increase) 



Table 370 (continued) 

Land Use Plan Stable or Dec! ining 
Characteristics Moderate Growth Scenario Growth Scenario 

Centralized 
Urban Growth and Density Plan 

~Iew Urban Residential Land Occurs primarily 
at medium 
residential 
densities along 
the periphery 
of, and outward 
from, existing 
urban centers 

Urban Density Existing developed 
portions of 
Milwaukee 
County 
generally main-
tain residential 
density existing 
in 1970 

Population Distribution 
Milwaukee County 1,049,600 persons 

Percent Change from 1970 0.4 
Percent Change from 1978 10.0 

Outlying Counties (Ozaukee, 
Washington, Waukesha) 677 ,600 persons 

Percent Change from 1970 93.8 
Percent Change from 1978 52.8 

Employment Distribution 
Milwaukee County 593,600 jobs 

Percent Change from 1970 16.2 
Percent Change from 1978 5.6 

Outlying Counties (Ozaukee, 
Washington, Waukesha) 231,400 jobs 

Percent Change from 1970 119.5 
Percent Change from 1978 63.6 

Source: SEWRPC. 

mary transit technologies were found to have 
potential for such application and therefore to 
warrant the preparation of plans under this study: 
1) motor bus on freeways, 2) motor bus on bus
ways, 3) light rail transit, 4) heavy rail rapid transit, 
and 5) commuter rail. 1 

In order to ensure that the potential for primary 
transit service to be provided to any part of the 
greater Milwaukee area was not overlooked under 
the study, maximum extent alternative system 
plans were initially designed for each of these five 
primary transit technologies which served all cor
ridors of major travel demand and which utilized 

Decentralized Central ized Decentralized 
Plan Plan Plan 

Occurs primarily Occurs primarily Occurs primarily 
at suburban at medium at suburban 
residential residential residential 

densities in densities along densities in 
a diffused the periphery a diffused 
pattern in areas of, and outward pattern in areas 

proximate to, from, existing proximate to, 

and removed u rba n centers and removed 
from, existing from, existing 

urban centers urban centers 
Existing developed Existing developed Existing developed 

portions of portions of portions of 

Milwaukee Milwaukee Milwaukee 
may decrease County may decrease 

in residential generally main- in residential 

density between tain residential density between 

1970 and 2000 density existing 1970 and 2000 
in 1970 

898,500 persons 830,000 persons 700,000 persons 

-14.8 - 21.3 - 33.6 

5.8 -13.0 - 26.6 

786,700 persons 480,000 persons 605,000 persons 

125.0 37.2 73.1 

77.4 8.2 36.4 

523,400 jobs 552,300 jobs 525,300 jobs 

2.4 8.1 2.8 

6.9 1.8 6.6 

274,800 jobs 181,900 jobs 206,900 jobs 
160.7 72.6 96.3 

94.3 28.6 46.3 

1 Electric trolley bus on busways was also identi
fied as a proven and available primary transit 
technology. However, separate alternative system 
plans were not prepared for this technology because 
the inventory of the state-of-the-art of transit tech
nology established that any electric trolley bus-on
busway plan could be expected to be quite similar 
in performance to the diesel motor bus-on-busway 
plans and light rail transit plans to be prepared 
under the study, essentially providing some advan
tages and some disadvantages of each of these two 

(footnote continued on next page) 
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all available facilities and rights-of-way for primary 
transit use. The corridors of major travel demand 
were defined by considering the locations of exist
ing and proposed regional activity centers, prob
able future concentrations of travel desire lines, 
probable future concentrations of arterial streets 
with heavy traffic volumes and congestion, and 
existing heavily used transit routes. The available 
facilities and rights-of-way considered in this maxi
mum extent system plan design included freeways 
and their medians, shoulders, and nonroadway 

(footnote 1 continued) 

modes. Therefore, it was determined that electric 
trolley bus-on-busway operation should be consid
ered further as a potential primary transit alterna
tive in the Milwaukee area only if the evaluation 
of the alternative transit plans prepared for the 
other five proven alternative primary transit modes 
resulted in the recommendation that a motor bus
on-busway plan be implemented. 

An electric trolley bus-on-busway plan may be 
expected to have about the same operating costs 
as a motor bus-on-busway plan and a light rail 
transit plan; somewhat greater capital costs than 
a motor bus-on-busway plan (5 to 10 percent) but 
substantially lower capital costs than a light rail 
plan (15 to 20 percent); about the same ridership 
as a motor bus-on-busway plan and marginally less 
ridership than a light rail plan; and about the same 
operating cost-effectiveness as a motor bus-on
busway or light rail transit plan. 

The performance of the electric trolley bus and 
motor bus plans may be expected to be similar 
because the only major difference between these 
two modes is the trolley bus mode '8 requirement 
for an overhead electrical power distribution 
system. This requirement significantly increases the 
capital costs of the electric trolley bus system. 
On the other hand, it does make the trolley bus 
independent of petroleum-based motor fuels, elimi
nates the emission of air pollutants along the guide
ways, and reduces the noise associated with vehicle 
operation. In all other respects, electric trolley bus 
and motor bus performance are similar, particu
larly with regard to average operating speed and 
typical vehicle size and passenger-carrying capacity. 
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rights-of-way; active and abandoned railways and 
associated rights-of-way; former electric interurban 
and street railway rights-of-way; and the medians 
and parking lanes of arterial streets having at least 
three lanes in each direction. 

The resultant maximum extent networks of poten
tial corridors for each alternative primary transit 
technology were developed into system plans in 
sufficient detail to permit test and evaluation by 
application of travel and traffic simulation models. 
For each alternative network, both physical and 
operational configurations were prepared. The 
design of the physical configuration involved 
selecting specific alignments for each alternative 
primary transit technology from among the avail
able facility and right-of-way options in each 
potential maximum extent corridor. The design of 
the operational plan involved identifying routes, 
stops, and stations for each technology on each of 
the selected alignments. 

The resultant maximum extent system plans for 
motor bus on freeway, light rail transit, motor bus 
on busway, heavy rail rapid transit, and commuter 
rail in the Milwaukee area are shown on Maps 52, 
60, 72, and 55, respectively, of Chapter III of this 
report. Shown on Map 53 of Chapter III of this 
report is the base plan which was used in the study 
as a benchmark against which the performance of 
the alternative plans could be measured. 

Base Plan 
The base plan enVISIOns no long-range primary 
transit improvement in the Milwaukee area. It is 
comprised of the existing Milwaukee area transit 
system, and of those short-range improvements 
to that system recommended in the Milwaukee 
County five-year transit development program 
adopted by the Milwaukee County Board in Sep
tember 1980. It should be noted that reevaluation 
of this adopted plan began in 1981, with the other 
alternative plans being considered proposing fewer 
facilities and services. Primary transit service under 
the base plan would be provided by conventional 
motor buses-possibly supplemented by articulated 
motor buses-operating nonstop over existing free
ways in mixed traffic on routes between outlying 
park-ride lots and the Milwaukee central business 
district. A total of 16 such primary transit routes 
with a combined length of 449 miles, and with 
20 stations, would be provided under the base 
plan, with only a single route providing service 



outside Milwaukee County. 2 Under the range of 
future conditions tested, average speeds on the 
routes would range from 19 to 24 miles per hour 
(mph), and service headways would range from 
5 to 30 minutes during the peak periods. No even
ing off-peak-period bus-on-freeway service would 
be provided, and midday off-peak-period bus-on
freeway service would be limited to one route with 
headways ranging from 15 to 30 minutes. The ser
vice area of the supporting local transit system 
would be limited to Milwaukee County, and seven 
secondary, or limited-stop express, bus routes with 
a combined length of about 300 route miles would 
be provided to supplement the high-speed primary 
transit service. The tertiary, or local, transit system 
would consist of 43 routes having a combined 
length of about 1,000 route miles. Under the range 
of future conditions tested, the base plan would 
entail the provision of between 59,300 and 94,800 
bus miles of transit service on an average weekday, 
requiring a fleet of between 576 and 900 buses. 
Under the base plan, the current fares are assumed 
to increase with general price inflation. The fare 
would thus remain at $0.50 per ride, expressed in 
constant 1979 dollars, for local and express bus 
service. The primary service fare would remain 

2 During the design, test, and evaluation of rapid 
transit alternatives for the Milwaukee area, transit 
service was extended from Milwaukee County into 
Waukesha County on seven routes. Four of these 
routes provided bus-on-freeway service from the 
Milwaukee central business district to the com
munities of Menomonee Falls, Brookfield, Oco
nomowoc, and Mukwonago in Waukesha County. 
The remaining three routes were extensions of 
existing local routes operated by the Milwaukee 
County Transit System, extending service over 
W. Blue Mound Road to the Brookfield Square 
Shopping Center, over N. 124 th Street to the Vil
lage of Butler in Waukesha County, and over 
W. Greenfield Avenue and Moorland Road to the 
New Berlin Industrial Park. Local transit service 
was also initiated on 10 routes in the City of Wau
kesha. After six months, service to the Village of 
Butler was terminated, and after seven months 
service to the New Berlin Industrial Park was termi
nated because of insufficient ridership. 

at $0.60 within Milwaukee County, and would 
increase with distance from Milwaukee County to 
$1.25 from the City of Waukesha -the limit of pri
mary service under the base plan. 

Maximum Extent Fixed Guideway Plans--Light 
Rail Transit, Busway, and Heavy Rail Rapid Transit 
The maximum extent light rail transit, busway, and 
heavy rail rapid transit system plans would provide 
primary transit service throughout Milwaukee 
County and into outlying counties, including routes 
to the City of Waukesha and the Village of Meno
monee Falls in Waukesha County, and to the City 
of Cedarburg and Village of Grafton in Ozaukee 
County. Under the maximum extent busway and 
light rail transit system plans, five routes totaling 
253 route miles in length and having 162 stations 
or stops would operate over 104 miles of guide
way. Stops on the guideway would typically be 
spaced approximately one-quarter mile apart in the 
central business district, one-half mile apart in areas 
of high-density urban development, and one mile 
apart in areas of medium-density urban develop
ment. Nearly all the guideway facilities, 97 miles, 
or 92 percent, would be located on surface align
ments, with the remaining 7 miles, or 8 percent, 
located on elevated structure. The rights-of-way for 
most of the light rail and bus guideway facilities
about 51.7 miles, or 49 percent---would be located 
in medians, reserved lanes, and malls within public 
street rights-of-way. Another 31.4 miles, or 30 per
cent, would be located along former electric inter
urban railway rights-of-way presently owned by 
the Wisconsin Electric Power Company; 11.9 miles, 
or 11 percent, would be located along active rail
way rights-of-way; 1.6 miles, or 2 percent, would 
be located along cleared freeway rights-of-way of 
the Stadium Freeway-South and Park Freeway
East corridors; and 0.5 mile, or less than 1 percent, 
would be located along abandoned railway rights
of-way. The remaining 7 percent, or 7.4 miles of 
guideway, would be located on other publicly 
owned lands over a distance of 3.6 miles, and on 
privately owned lands over a distance of 3.8 miles. 
Nearly all this light rail and motor bus guideway 
would, as a result, be exclusive, as only transit 
vehicles would operate over the newly constructed 
facilities and rights-of-way except for a distance of 
2.2 miles, where operation in mixed traffic would 
be necessary. Very little of the guideway would 
be grade-separated, however, as intersections with 
public streets would be provided along the entire 
length of the bus and light rail guideway. The 
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transit vehicles would, however, be provided with 
preferential treatment at all such intersections 
through traffic signalization. 

The light rail transit vehicles used on the five routes 
would be electrically propelled, bi-directional, and 
articulated, and would have average speeds of about 
20 mph. Headways during the peak periods would 
range from 7 to 20 minutes, with some service 
being provided by two articulated vehicle trains. 
During the off-peak periods, head ways would range 
from 10 to 60 minutes in the midday, and 15 to 
60 minutes during the evening, with all routes 
operating with single-articulated vehicles. Under 
the range of future conditions tested, the maxi
mum extent light rail transit plan would entail the 
provision of between 72,200 and 105,300 vehicle 
miles of transit service, with a fleet ranging from 
97 light rail vehicles and 481 buses to 182 light rail 
vehicles and 634 buses. 

Under the maximum extent light rail transit plans 
and all the other maximum extent plans, the cur
rent fares are assumed to increase with general 
price inflation. The fare under these plans would 
thus remain at $0.50 per ride, expressed in con
stant 1979 dollars, for local and express bus ser
vice. Similarly, the primary service fare would 
remain at $0.60 within Milwaukee County, and 
would increase with distance from Milwaukee 
County. These fares would range between $1.00 
and $1.40 at the outer limits of the future urban
ized area, and between $1.80 and $2.20 at the 
extreme limits of service on the maximum extent 
bus-on-freeway and commuter rail plan routes. 

On the five busway routes that would use articu
lated high-capacity buses, average speeds would be 
about 18.5 mph. During the peak periods head
ways would range from 3 to 8 minutes, and during 
the off-peak periods would range from 10 to 
60 minutes in the midday and 20 to 60 minutes 
during the evening. Under the range of future con
ditions tested, the maximum extent busway plan 
would entail the provision of between 77,300 and 
111,900 bus miles of transit service, requiring 
a fleet of between 646 and 880 buses. 

The maximum extent light rail and busway transit 
system plans, and all the other maximum extent 
system plans, also envision complementary expan
sion and improvement of the local and express 
transit system elements. Local transit service would 
be extended into all contiguous areas of urban 
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development, including all of northern and most 
of southern Milwaukee County, southern Ozaukee 
County, southeastern Washington County, and 
eastern Waukesha County. Also, local transit ser
vice would be expanded in the off-peak travel 
periods, particularly in the evening. Express transit 
service would be expanded to complement the 
primary elements of the maximum extent system 
plans, serving those high-density areas not directly 
served by the primary transit elements of the maxi
mum extent transit system plans. 

The maximum extent heavy rail rapid transit 
system plan would consist of about 104 miles of 
guideway, over which five routes, totaling 215 miles 
in length and having 87 stations or stops, would 
operate. Stops would typically be spaced one-half 
mile apart in the central business district, one-mile 
apart in areas of high-density urban development, 
and two miles apart in areas of medium-density 
urban development. Most of the heavy rail guide
way, 55.5 miles, or 54 percent, would be on ele
vated structure. Another 41.5 miles, or 40 percent, 
would be on fully grade-separated surface align
ments, and the remaining 6.7 miles, or 6 percent, 
would be in subways. About 39.2 miles, or 39 per
cent of the heavy rail guideway, would be located 
within public street rights-of-way; about 21.6 miles, 
or 20 percent, would be located along active main
line railway rights-of-way; about 20.2 miles, or 
19 percent, would be located along former electric 
interurban railway rights-of-way presently owned 
by the Wisconsin Electric Power Company; about 
13.6 miles, or 13 percent, would be located along 
active and cleared freeway rights-of-way; and about 
1.9 miles, or 2 percent, would be located along 
abandoned mainline railway rights-of-way. The 
remaining 7 percent, or 7.2 miles of guideway, 
would be located on other publicly owned lands 
for a distance of 3.9 miles, and on privately owned 
lands for a distance of 3.3 miles. 

Average speeds on the five heavy rail rapid transit 
routes would be about 32 mph, with all service 
being provided by trains of two electrically pro
pelled vehicles permanently coupled together. 
Headways during the peak periods would range 
from 10 to 30 minutes. During the off-peak 
periods, head ways would range from 30 to 
45 minutes in the midday, and 30 to 45 minutes 
during the evening. The maximum extent heavy 
rail plan would entail the provision of 95,500 
vehicle miles of transit service, requiring a fleet 
of 66 heavy rail vehicles and 656 buses. 



Maximum Extent Bus-on-Freeway 
and Commuter Rail Plans 
The maximum extent bus-on-freeway and com
muter rail plans would provide a greater areal 
extent of primary transit service than the maxi
mum extent bus-on-busway, light rail transit, and 
heavy rail rapid transit plans because the bus-on
freeway and commuter rail transit technologies 
would be able to utilize existing facilities to extend 
primary transit service throughout the Region. 
Under both plans, service would be extended to 
the south to the City of Kenosha in Kenosha 
County, to the west to the City of Waukesha and 
the City of Oconomowoc in Waukesha County, to 
the northwest to the City of West Bend in Wash
ington County, and to the north to the Cities of 
Port Washington and Cedarburg and Village of 
Grafton in Ozaukee County. In addition, service 
would be extended to the southwest to the Village 
of East Troy in Walworth County under the bus
on-freeway plan. 

The maximum extent bus-on-freeway plan would 
consist of 31 routes totaling 1,218 route miles in 
length and having a total of 61 stations or stops. 
Under the plan, articulated, high-capacity buses 
would operate in primary transit service primarily 
over existing and proposed freeways between out
lying park-ride lots and the Milwaukee central 
business district. Bus routes from park-ride lots in 
Milwaukee County to the central business district 
would be operated with a limited number of 
intermediate stops, as necessary, to connect and 
coordinate with feeder express and local bus ser
vice, thus providing access to major travel genera
tors other than the Milwaukee central business 
district. Primary transit bus routes originating at 
locations outside Milwaukee County but within the 
existing or future Milwaukee urbanized area would 
generally serve two outlying park-ride lots prior 
to proceeding in an essentially nonstop mode of 
operation to the Milwaukee central business dis
trict. Primary transit bus routes originating at 
locations outside the Milwaukee urbanized area 
would have stops at two to five outlying park-ride 
lots prior to proceeding in an essentially nonstop 
mode of operation to the central business district. 
The park-ride lots would be located, to the extent 
practicable, within or near freeway interchanges 
to minimize travel times. Within the Milwaukee 
central business district, all primary transit bus 
routes would operate as such routes do today-that 
is, over E. and W. Wisconsin Avenue for a distance 
of about two miles with stops approximately every 
one-quarter mile. 

The Milwaukee area freeways over which buses 
would operate in primary transit service under the 
maximum extent bus-on-freeway plan would be 
operationally controlled during peak travel periods? 
All freeway on-ramps in the Milwaukee urbanized 
area would be ramp metered to restrain automobile 
and truck access to the freeways during peak travel 
periods. The ramp meters would be operated 
through a central control system which would con
tinuously measure traffic volumes on those portions 
of the freeway system needed for transit service 
through an interconnected series of traffic-sensing 
devices. As traffic volumes would approach the 
levels beyond which operating speeds may be 
expected to deteriorate, fewer automobiles and 
trucks would be permitted to enter the freeway 
system. Sufficient constraint would be exercised 
to ensure uninterrupted traffic flow and operating 
speeds of at least 40 mph on otherwise congested 
freeways. Therefore, average speeds on the bus-on
freeway routes, including all stops, would range 
between 24 and 28 mph. Headways during peak 
periods would range from 6 to 30 minutes. During 
the off-peak periods, head ways would range from 

3 The preparation of plans for bus-on-freeway alter
natives which would operate over reserved lanes 
on freeways or in mixed traffic on uncontrolled 
freeways was also considered under the study, 
but was dismissed. Plans for reserved lane bus-on
freeway systems were not prepared because it was 
determined through inventories of freeway facili
ties and rights-of-way that buses operating over 
operationally controlled freeways in the Milwaukee 
area could provide the same preferential-freeway
treatment benefits systemwide at a lower cost and 
with less disruption of automobile and truck traf
fic, and with greater safety. Also considered in this 
determination to consider only a bus-on-freeway 
system with operational control of freeways was 
that a freeway operational control system was 
already partially in place in the Milwaukee area, 
and its improvement and expansion-principally 
for its automobile and truck travel benefits-had 
been programmed for implementation by the Wis
consin Department of Transportation, and was 
recommended under the Commission's adopted 
long-range and short-range regional transportation 
system plans. 
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15 to 60 minutes in both the midday and evening 
travel periods. Under the range of future condi
tions tested, the maximum extent bus-on-freeway 
plan would entail the provision of between 
110,100 and 153,100 bus miles of transit service 
requiring a fleet of between 738 and 1,096 buses: 

The maximum extent commuter rail plan would 
consist of six routes between outlying areas of the 
Region and the Milwaukee central business district. 
The routes would total 354 miles in length and 
would operate over 157 miles of railway. The six 
routes would include all mainline railway trackage 
in the Region connecting the Milwaukee central 
business district with concentrations of residential 
development and other travel generators. A total 
of 43 stops would be made on the routes and 
the average speed on the routes would be ~bout 
31 mph. Service headways in the peak period 
would be everyone-half hour in the peak direction 
and every hour in the nonpeak direction, and in 
off-peak periods would be every hour. Trains 
would generally consist of a locomotive and one 
or two coaches except on the route to the Racine 
and Kenosha areas, where trains of up to six 
coaches would be used during the peak periods. 
The maximum extent commuter rail plan would 
entail the provision of between 82,150 and 134,600 
vehicle miles of transit service, and a fleet ranging 
from 42 commuter rail coaches and 645 buses to 
90 coaches and 1,023 buses. 

TEST AND EVALUATION OF MAXIMUM 
EXTENT PRIMARY TRANSIT SYSTEM PLANS 

The test and evaluation of these initially designed 
maximum extent system plans was limited to 
selected measures of transit ridership, cost, and 
cost-effectiveness, because the maximum extent 
plans, by design, included transit facilities and ser
vices and transit technologies which were unlikely 
to be fully warranted. Consideration was given 
particularly to the average total cost per passenger 
carried by each maximum extent plan and the pro
portion of maximum extent plan design year costs 
met by farebox revenues, as shown in Table 371. 
The maximum extent plans were considered cost
effective if their total cost per passenger approxi
mated that of the base plan, and if the individual 
primary transit routes of the plans-and the plans 
as a system, including local and express elements
recovered at least one-half of estimated design year 
operating and maintenance costs from farebox 
revenues. A total of 21 maximum extent plans 
were tested and evaluated for cost-effectiveness, 
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including the base plan and each alternative maxi
mum extent plan under each alternative future 
except the maximum extent heavy rail rapid transit 
plan. The maximum extent heavy rail rapid transit 
plan was tested only under the most optimistic 
future for transit needs and use. 

Those elements of the maximum extent plans 
determined through this test and evaluation not 
to be cost-effective were eliminated from further 
consideration under the study. The resulting 
truncated plans were subsequently tested and 
comparatively evaluated to provide the basis for 
formulating the study recommendations. 

Maximum Extent Bus-on-Metered Freeway Plan 
The test and evaluation of the maximum extent 
bus-on-metered freeway system plans established 
that only under the most optimistic future con
ditions could a maximum extent bus-on-metered 
freeway plan be expected to meet the key objec
tives. That is, only under the moderate growth 
scenario-centralized land use plan alternative future 
could the maximum extent plan as a system be 
expected to meet at least 50 percent of its oper
ating and maintenance costs from farebox revenues, 
and could the capital, net operating and mainte
nance, and total costs per passenger be expected 
not to differ significantly from those of the base 
plan. Under the other three more pessimistic alter
native futures, it was determined that between 
16 and 24 of the bus-on-metered freeway routes 
would not meet about one-half of their design year 
operating and maintenance costs from fare box 
revenues, and that these routes should therefore 
not be considered for inclusion in the final plan. 
However, even with the removal of the inefficient 
routes from the maximum extent system plans, 
the bus-on-metered freeway plans still constituted 
a system under all futures, as the remaining routes 
under each future provided service in most major 
travel corridors of the Milwaukee area. Maps 54 in 
Chapter III, 94 in Chapter IV, 11 0 in Chapter V, 
and 126 in Chapter VI show the extent of the 
truncation of the maximum extent bus-on-metered 
freeway plans determined necessary under each 
alternative future to result in a more cost-effective 
set of bus-on-freeway plans. 

Maximum Extent Light Rail 
Transit and Busway Plans 
It was found that the maximum extent light rail 
transit and busway plans could be expected to 
perform well in terms of operating and mainte-



nance cost-effectiveness, meeting no less than 
64 percent of operating and maintenance costs 
from fare box revenues in the design year on 
any route under even the most pessimistic future. 
However, the combined capital and operating and 
maintenance costs of the maximum extent plans, 
expressed both in total and on per-passenger basis, 
were determined to be significantly higher than 
those of the base plan under all four futures, prin
cipally because of the significantly higher capital 
cost per passenger of the light rail transit and 
busway plans. Accordingly, the maximum extent 
light rail and busway system plans were truncated 
with the objective of reducing system capital costs 
and bringing the total cost per passenger closer to 
that of the base plan. In truncating the maximum 
extent system plans under each alternative future, 
the segments deleted were those which the plan 
test indicated would, if deleted, provide the largest 
reductions in system capital costs and operating 
deficits and the smallest reductions in system rider
ship. As shown on Map 67 in Chapter III for the 
moderate growth scenario-centralized land use plan 
alternative future and on Map 100 in Chapter IV 
for the other three alternative futures, the light rail 
and busway facilities that were initially proposed 
under the maximum extent plans were significantly 
truncated, with the remaining facilities serving only 
the central portion of Milwaukee County under all 
four futures. 

Maximum Extent Commuter Rail Plans 
The test and evaluation of the maximum extent 
commuter rail plans under each alternative future 
demonstrated that commuter rail would not be 
viable as a primary transit mode under all of the 
alternative futures. Indeed, only under the most 
optimistic future for transit use in the Milwaukee 
area was it found that commuter rail could provide 
viable, all-day service on any route other than the 
route to the Racine and Kenosha areas, as shown 
on Map 59 in Chapter III of this report. Under the 
most optimistic future, routes to the north to 
Grafton and to the west to Oconomowoc, as well 
as the route to Racine and Kenosha, were found 
to have the potential to meet 50 percent of the 
annual operating and maintenance costs from 
fare box revenues. Under the two futures consid
ered to be intermediate with respect to potential 
transit need and use-the stable or declining growth 
scenario-centralized land use plan alternative future 
and the moderate growth scenario-decentralized 
land use plan alternative future-only the com
muter rail route to the Racine and Kenosha areas 
was expected to meet the cost-effectiveness stan-

dard. Under the least optimistic future for transit 
use, no commuter rail route was expected to be 
able to meet at least one-half of its operating costs 
from farebox revenues and, therefore, no further 
consideration was given to the commuter rail mode 
under this most pessimistic alternative future. 

Maximum Extent Heavy Rail Rapid Transit Plan 
Through test and evaluation of the maximum 
extent heavy rail rapid transit plan under the most 
optimistic future for transit needs and use, it was 
determined that heavy rail would entail substan
tially greater capital costs than any of the other 
primary transit alternatives, and that its high speed 
and high capacity could not be efficiently utilized 
in the Milwaukee area for at least the next two 
decades. The analyses clearly established that the 
transit travel demand in all of the major travel 
corridors of the Milwaukee area, even under the 
most optimistic future for transit use, would be 
insufficient to permit cost-effective heavy rail 
service headways-headways that are short enough 
to promote high utilization. The analyses indicated 
that the inconvenience of the necessarily longer 
headways would outweigh the vehicle operating 
speed advantages of heavy rail in attracting transit 
ridership, the heavy rail plan being found to carry 
between 7,000 and 11,000, or 2 to 3 percent, 
fewer passenger trips on an average weekday than 
the light rail and busway alternatives. In addition, 
the capital cost of the heavy rail alternative, 
because of its need for a fully grade-separated 
exclusive right-of-way, was more than two-and
one-half times that of the comparable light rail 
plan, and three-and-one-half times that of the 
comparable busway plan. It was accordingly deter
mined that heavy rail should not be tested under 
the more pessimistic alternative futures, and that it 
should be eliminated from further consideration as 
a possible mode for the provision of primary transit 
service in the Milwaukee area under this study. 

Implications of the Test and 
Evaluation of the Maximum Extent Plans 
The test and evaluation of the maximum extent 
system plans provided information vital to the 
sound development of study recommendations by 
identifying those elements of the maximum extent 
plans which were not viable under the alternative 
futures postulated. Based on this test and evalua
tion, heavy rail rapid transit was eliminated from 
further consideration under the study as it was 
shown to be not viable under even the most 
optimistic future for transit need and use consid
ered in the study. 
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Table 371 

SUMMARY OF EVALUATION OF THE BASE SYSTEM PLAN 
AND ALTERNATIVE MAXIMUM EXTENT PRIMARY TRANSIT 

SYSTEM PLANS UNDER EACH SCENARIO-LAND USE PLAN 

Alternative 

Base Bus-on- Commuter Light Rail 
Scenario Plan Freeway Plan Rail Plan Transit Plan 

Moderate Growth Scenario-Centralized Land Use Plan 
Public Transit Ridership 

Passenger Trips per Average Weekday · ...... · ... 326,800 387,900 372,100 357,800 
Cost 

Total Cost 
Total Cost to Design Year. · ..... · . · . · . · . $579,742,000 $832,269,800 $868,415,300 $1,120,900,000 

Capital Cost 
Total Capital Cost to Design Year .. · . · . · . · . 148,842,000 221,249,800 210,245,300 628,160,000 
Total Capital Investment to Design Year .. · . · . · . 233,328,700 356,443,700 401,852,100 1,231,138,000 

Net Operating and Maintenance Cost (deficit) 
Total Deficit in Design Year. · .. · . · . · . · . 23,198,300 45,713,000 51,607,600 30,928,100 
Total Deficit to Design Year .... · ... ' · . · . · . 430,900,000 611,020,000 658,170,000 492,740,000 

Cost- Effectiveness 
Cost to Design Year per Passenger 

Total Cost to Design Year per Passenger · ... · . · . 0.39 0.52 0.54 0.73 
Capital Cost to Design Year per Passenger · .. · . · . 0.10 0.14 0.13 0.41 
Operating Deficit to Design Year per Passenger · . · . 0.29 0.38 0.41 0.32 

Percent of Operating and Maintenance Cost 
Met by Farebox Revenue in the Design Year 

Total Transit System. . . · . · .. · . · . · . 62 53 49 59 
Primary Element ................ , · . 56 54 41 88 

Moderate Growth Scenario-Decentralized Land Use Plan 
Public Transit Ridership 

Passenger Trips per Average Weekday · ........ · . 217,400 256,700 245,100 234,700 
Cost 

Total Cost 
Total Cost to Design Year. · ..... · . · . · . · . · . $542,926,370 $770,816,100 $785,265,880 $1,040,607,700 

Cap ital Cost 
Total Capital Cost to Design Year .. · . · . · . 124,606,570 180,135,500 182,522,880 583,822,300 
Total Capital Investment to Design Year .. · . 186,198,500 286,385,500 334,665,700 1,127,632,600 

Net Operating and Maintenance Cost (deficit) 
Total Deficit in Design Year. .. . · . · . · . 21,625,900 43,171,000 44,678,800 26,434,100 
Total Deficit to Design Year .... · ... , · . · . 418,319,800 590,680,600 602,743,000 456,785,400 

Cost-Effectiveness 
Cost to Design Year per Passenger 

Total Cost to Design Year per Passenger .... · . · . 0.44 0.59 0.60 0.84 
Capital Cost to Design Year per Passenger · .. · . · . 0.10 0.14 0.14 0.47 
Operating Deficit to Design Year per Passenger · . · . 0.34 0.45 0.46 0.37 

Percent of Operating and Maintenance Cost 
Met by Farebox Revenue in the Design Year 

Total Transit System. ... · . · . . . · . · . . . . . 53 43 42 56 
Primary Element ................ · . .. . . 45 48 35 82 

Heavy 
Busway Rail Rapid 

Plan Transit Plan 

353,500 346,600 

$938,394,490 $2,048,414,900 

442,054,490 1,572,378,300 
771,162,200 2,930,538,000 

31,378,700 28,840,500 
496,340,000 476,036,600 

0.62 1.35 
0.29 1.04 
0.33 0.31 

58 60 
86 74 

231,600 --

$ 900,128,990 --

407,051 ,590 --
733,648,700 --

30,970,600 --

493,077,400 --

0.73 --
0.33 --
0.40 --

48 --
80 --



Table 371 (continued) 

Alternative 

Heavy 
Base Bus-on- Commuter Light Rail Busway Rail Rapid 

Scenario Plan Freeway Plan Rail Plan Transit Plan Plan Transit Plan 

Stable or Declining Growth 
Scenario-Central ized Land Use Plan 

Public Transit Ridership 
Passenger Trips per Average Weekday ........... 215,900 241,700 230,500 227,200 224,800 --

Cost 
Total Cost 

Total Cost to Design Year. .. ',' .. ... . . $493,042,100 $708,108,800 $777,644,100 $1,019,763,000 $ 845,224,700 --
Capital Cost 

Total Capital Cost to Design Year .. ... 119,819,100 173,830,600 260,209,900 577,865,600 399,377 ,700 --
Total Capital Investment to Design Year .. 180,851 ,300 273,722,800 305,467,100 1,106,884,700 719,773,600 --

Net Operating and Maintenance Cost (deficit) 
Total Deficit in Design Year 15,988,800 36,120,700 34,015,200 24,573,100 25,066,800 --
Total Deficit to Design Year .. ....... 373,223,000 534,278,200 517,434,200 441,897,400 445,847,000 --

Cost-Effect iveness 
Cost to Design Year per Passenger 

Total Cost to Design Year per Passenger .... 0.40 0.56 0.62 0.83 0.68 --

Capital Cost to Design Year per Passenger ... 0.10 0.14 0.21 0.47 0.32 --
Operating Deficit to Design Year per Passenger 0.30 0.42 0.41 0.36 0.36 --

Percent of Operating and Maintenance Cost 
Met by Farebox Revenue in the Design Year 

Total Transit System. 61 45 45 53 52 --
Primary Element ......... . . . . . . . 49 35 22 82 77 --

Stable or Declining Growth Scenario-
Decentralized Land Use Plan 

Public Transit Ridership 
Passenger Trips per Average Weekday ........... 169,400 193,100 183,200 180,000 178,300 --

Cost 
Total Cost 

Total Cost to Design Year. ..... $483,703,200 $688,398,600 $679,440,000 $1,016,911,000 $ 855,484,300 --
Capital Cost 

Total Capital Cost to Design Year. 107,761,000 155,958,000 158,285,100 563,200,000 393,968,500 --
Total Capital Investment to Design Year 161,597,700 252,706,300 284,576,100 1,080,881,200 709,158,500 --

Net Operating and Maintenance Cost (deficit) 
Total Deficit in Design Year 16,328,700 35,891,000 34,480,300 26,049,800 27,025,400 --
Total Deficit to Design Year .. ....... 375,942,200 532,440,600 521,155,000 453,711,000 461,515,800 --

Cost -Effectiveness 
Cost to Design Year per Passenger 

Total Cost to Design Year per Passenger .... 0.43 0.58 0.59 0.90 0.76 --

Capital Cost to Design Year per Passenger ... 0.10 0.13 0.14 0.50 0.35 --
Operating Deficit to Design Year per Passenger 0.33 0.45 0.45 0.40 0.41 --

Percent of Operating and Maintenance Cost 
Met by Farebox Revenue in the Design Year 

Total Transit System. 54 45 39 45 44 --
Primary Element ................ 49 27 19 79 67 --

0-
~ Source: SEWRPC. 



Commuter rail was shown to be a viable alterna
tive as a system only under the most optimistic of 
futures considered in the study. While the route 
to the Racine and Kenosha areas was found to be 
viable under two of the intermediate futures, no 
commuter rail route was found to be viable under 
the most pessimistic future. 

The bus-on-freeway, light rail transit, and busway 
alternatives were shown to be viable under the full 
range of alternative futures considered. Moreover, 
nearly the same extent of light rail transit and 
busway facilities and services-a truncated, five cor
ridor system of between 97 and 103 route miles 
in extent with service confined to Milwaukee 
County-was determined to be feasible under both 
the most optimistic and pessimistic futures. 

The evaluation indicated that nearly all the maxi
mum extent system routes for the bus-on-metered 
freeway mode would be viable under the most 
optimistic future. Only under the other three 
futures were some bus-on-metered freeway routes 
shown not to be cost-effective and thus recom
mended for elimination. 

Those elements of the maximum extent system 
plans for each transit technology thus identified as 
being viable were combined into truncated system 
plans of reasonable, cost-effective facilities and ser
vices under each alternative future. These trun
cated system plans were subsequently further 
tested, evaluated, and compared under each alter
native future to provide a basis for the study 
recommendations. A total of 13 truncated system 
plans were tested, evaluated, and compared, includ
ing bus-on-metered freeway, busway, and light 
rail transit plans under all the alternative futures 
and a commuter rail plan under only the most 
optimistic future. 

The truncated light rail transit, busway, and com
muter rail plans were modified prior to final test 
and evaluation so that the geographic extent of 
the primary transit service provided under each 
of these alternatives was comparable to that pro
vided under the more extensive bus-on-metered 
freeway plan under each alternative future. The 
modifications consisted of adding primary transit 
bus-on-metered freeway routes to the truncated 
light rail transit, busway, and commuter rail plans 
in those travel corridors in which light rail transit, 
busway, and commuter rail facilities were not 
proposed, but where the bus-on-metered freeway 
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plan would provide service. Without these modi
fications the comparison of the alternative trun
cated plans would have been more difficult, as 
the alternatives would not have provided similar 
areal coverage. The composite system plans for 
the light rail transit and busway technologies are 
shown on Map 75 in Chapter III for the mod
erate growth scenario-centralized land use plan 
alternative future, Map 121 in Chapter V for the 
moderate growth scenario-decentralized land use 
plan alternative future, Map 137 in Chapter VI 
for the stable or declining growth scenario
centralized land use plan alternative future, and 
Map 106 in Chapter IV for the stable or declining 
growth scenario-decentralized land use plan alter
native future. 

The composite system plan for the truncated 
commuter rail plan of three routes under the 
moderate growth scenario-centralized land use plan 
alternative future is shown on Map 74 in Chap
ter III. Composite plans were not prepared for 
commuter rail under any other alternative future. 
No commuter rail route was found viable under 
the most pessimistic future. Under the two inter
mediate futures, the truncated system plan for 
commuter rail consisted of only one route in 
a single corridor radiating south from the Mil
waukee central business district to the Racine and 
Kenosha areas. Therefore, primary transit com
muter rail service in this corridor was compared 
directly with service under the truncated bus-on
freeway system plan on a corridor basis. 

TEST AND EVALUATION OF 
TRUNCATED AND COMPOSITE 
PRIMARY TRANSIT SYSTEM PLANS 

The truncated and composite alternative primary 
transit system plans were subject to further test 
and comparative evaluation under each alternative 
future. Objectives considered in those evaluations 
included transit system cost and ridership, acces
sibility, level of service, energy consumption, and 
environmental impacts, including air pollution and 
community disruption. In addition, to the extent 
possible the evaluation considered certain intan
gible implications of the alternative plans which 
could not be quantitatively measured with any 
reasonable degree of certainty. 

The evaluation of the three primary transit alter
natives which the analyses indicated could per
form as systems under all four alternative futures-



bus on metered freeway, bus on busway, and light 
rail transit-indicated that these three alternatives 
could, in addition, be expected to work well in 
the Milwaukee area under each of the alternative 
futures, as indicated in Tables 168 in Chapter III, 
241 in Chapter IV, 301 in Chapter V, and 359 in 
Chapter VI of this report. Under the wide range of 
future conditions considered, these three alterna
tives were determined to have the potential to pro
vide.essentially identical levels of service, to attract 
similar levels of ridership, to result in similar annual 
operating and maintenance cost subsidy require
ments, and to have similar systemwide energy con
sumption and environmental impacts. 

Under the moderate growth scenario-centralized 
land use plan alternative future, the expected level 
of transit use in the Milwaukee area under the 
bus-on-metered freeway, bus-on-busway, and light 
rail transit plans in the plan design year was found 
to range from about 373,000 to about 379,000 
trips per average weekday, with the largest number 
of transit trips being made under the bus-on
metered freeway plan and the smallest number 
made under the bus-on-busway plan. Operating and 
maintenance costs under this future were deter
mined to require a subsidy ranging from about 
$35 million to about $38 million per year in the 
design year under the three plans, with the light 
rail plan incurring the smallest operating deficit 
and the bus-on-freeway plan incurring the largest 
deficit. Each of the three plans was also shown to 
be expected to recover nearly the same proportion 
of operating and maintenance costs from farebox 
revenues, between 56 and 59 percent, with the light 
rail plan being the most efficient and the bus-on
freeway plan being the least efficient of the plans. 

The differences in the design year performance of 
these three alternative plans were found to be even 
smaller under each of the more pessimistic futures. 
Under the most pessimistic alternative future, the 
stable or declining growth scenario-decentralized 
land use plan future, the level of transit use under 
the three plans is expected to differ by less than 
2 percent, ranging from about 177,000 passenger 
trips per average weekday in the plan design year 
under the busway plan to about 180,000 passenger 
trips under the bus-on-freeway plan. Under the 
moderate growth scenario-decentralized land use 
plan intermediate future, the level of transit use of 
the three plans is expected to range from about 
238,000 to about 242,000 passenger trips per aver
age weekday; and under the stable or declining 
growth scenario-centralized land use plan inter-

mediate future, the level of transit use under the 
three plans is expected to range from about 
224,000 to about 228,000 average weekday pas
senger trips. 

The public subsidy required for transit operating 
and maintenance costs in the design year was 
also found to differ little between these three 
plans under the three more pessimistic alterna
tive futures. The necessary public subsidies were 
found to range from a high of between $32 and 
$34 million under the moderate growth scenario
decentralized land use plan alternative future, to 
a low of between $22 and $26 million under the 
other two pessimistic futures. The proportion of 
operating and maintenance costs met by farebox 
revenues under the three plans was also found to 
be similar under the three more pessimistic futures, 
ranging from 53 to 54 percent under the moderate 
growth scenario-decentralized land use plan inter
mediate future, and from 46 to 49 percent under 
the other two more pessimistic futures. 

Other aspects of the performance of these three 
alternative truncated and composite plans may also 
be expected to be similar, including air pollutant 
emissions, community disruption, and energy con
sumption. Considering all energy consumption 
attendant to implementation of the truncated bus
on-metered freeway, bus-on-busway, and light rail 
transit system plans, including energy required for 
construction as well as operation and maintenance 
over the 21-year design period, the bus-on-metered 
freeway plan was determined to require the least 
total energy consumption-from about 17 trillion 
British Thermal Units (BTU's) under the most pes
simistic future to about 25 trillion BTU's under the 
most optimistic future ~ The total energy consump
tion under the bus-on-busway and light rail transit 
plans was determined to be not more than 10 per
cent greater, ranging from about 18 trillion BTU's 
to about 27 trillion BTU's. The light rail transit 
plan, however, would require the least petroleum
based motor fuel-between 5 and 8 percent less 
than required by the bus-on-busway plan, and 
8 and 11 percent less than required by the bus-on-

4 The equivalent energy use of the bus-on-freeway 
system plan over the 21-year plan design period is 
estimated to be about 182 million gallons of diesel 
fuel, or about one million tons of coal. 
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metered freeway plan-as between 21 and 27 per
cent of the transit trips under the light rail plan 
may be expected to be made on electrically pro
pelled vehicles. This savings in petroleum-based 
motor fuel, however-which would range from 
between 5 and 18 million gallons over the 20-year 
plan implementation period-would represent less 
than a 1 percent savings in petroleum-based motor 
fuel use by the total transportation system in the 
Milwaukee area. This is because levels of auto
mobile trip making and travel are expected to be 
about the same under all three alternative transit 
plans, and to be at least 12 times greater than levels 
of transit trip making and travel in the Milwaukee 
area. Therefore, any savings in petroleum-based 
motor fuel through the use of electrically propelled 
transit vehicles will be dominated by petroleum
based fuel use for automobile travel. 5 

The only significant measurable difference found 
between the bus-on-metered freeway, bus on 
busway, and light rail transit alternative plans was 
the capital investment and capital costs attendant 
to their implementation? The bus-on-metered free
way plan was determined to require the least capi
tal investment over the plan design period of the 
three plans, ranging from $203 million under the 

5 It should be noted that implementation of the 
composite light rail transit system plan in the Mil
waukee area would result in the consumption of 
between 35 and 87 million kilowatt-hours of 
electricity in the plan design year 2000, and would 
place a peak power demand of between 25 and 
60 megawatts on the electric power generating 
system in the plan design year. Based upon the 
electric power generating system demands in the 
year 2000 forecast by the Wisconsin Electric Power 
Company (WEPCo), these light rail system power 
requirements would represent less than 2 percent 
of the forecast year 2000 peak power demands in 
the WEPCo service area, and less than 1 percent of 
the forecast year 2000 total electric power con
sumption in the WEPCo service area. 

6 Capital investment is defined as the total outlay 
of funds for guideway, station, and support facility 
construction and vehicle acquisition necessary to 
implement a plan over the plan design period, and 
indicates total capital resources required for plan 
implementation. Capital cost is defined as the capi
tal investment less the value of the remaining life 
of facilities and vehicles beyond the plan design 
period, and indicates the true capital expenditures 
required for plan implementation over the plan 
design p,'riod. 
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most pessimistic future, the stable or declining 
growth scenario-decentralized land use plan future, 
to $341 million under the most optimistic future, 
the moderate growth scenario-centralized land use 
plan future. The greater capital investment was 
required under the most optimistic future for the 
purchase of transit vehicles to serve the larger 
demand for transit service under this future. The 
busway and light rail transit alternatives were 
found to require SUbstantially more capital invest
ment, primarily because they would require exten
sive new guideway construction. The capital 
investment required for implementation of the 
bus-on-busway plan was estimated to range from 
$453 million under the most pessimistic alterna
tive future to $627 million under the most optimis
tic alternative future, and the capital investment 
required for the light rail transit plan was estimated 
to range from $607 million under the most pes
simistic future to $834 million under the most 
optimistic future. 

Because of the expected 30-year life of the guide
ways to be constructed under the bus on busway 
and light rail transit plans, and the relatively longer 
life of rail vehicles, the differences in capital costs 
between the bus-on-freeway plan and the busway 
and light rail transit plans over the design period, 
while substantial, were found to be considerably 
less than the differences in capital investment. The 
bus-on-metered freeway plan was found to have 
the lowest capital costs under each alternative 
future, ranging from $144 million to $223 mil
lion. The capital costs of the busway and light 
rail transit plans were estimated to range from 
$268 million to $347 million and from $336 mil
lion to $436 million, respectively. For each plan, 
the lowest capital cost was attendant to the most 
pessimistic future, and the highest capital cost was 
attendant to the most optimistic future. 

The bus-on-metered freeway plan was also found 
to have the lowest total public cost, including 
both capital and net operating and maintenance 
costs, under each of the four alternative futures, 
ranging from $594 million to $774 million? The 

7 Estimates of total public cost for each plan were 
based first on the assumption that each plan would 
be implemented incrementally over the plan design 
p,'riod, and that an equal capital expenditure 
would thus be made during each year over the 
21-year design period, and second on the assump
tion that the annual operating and maintenance 
cost subsidy would increase linearly from the cur
rent level of about $19 million to the plan design 
year level. 



bus-on-busway plan was found to have the next 
highest total public cost, ranging from $709 to 
$883 million. The highest total public cost could 
be expected to be incurred under the light rail 
transit plans-from $771 million to $964 million. 
Again, the lowest total cost for each plan may be 
expected to be incurred under the most pessimistic 
future for transit use, and the highest cost under 
the most optimistic future. On a per-passenger-trip 
basis, the bus-on-metered freeway plan had the 
lowest total public cost, including capital costs 
and net operating and maintenance costs, of the 
three plans, approximating between $0.47 and 
$0.52 over the 21-year plan design period, com
pared with between $0.57 and $0.62 for the bus
on-busway plan and between $0.62 and $0.68 for 
the light rail transit plan. It should be noted that 
for each plan, the lowest total average cost per 
passenger over the plan design period was incurred 
under the most optimistic future for transit use, 
and the highest cost was incurred under the most 
pessimistic future. 

The results of the test and evaluation of the maxi
mum extent plans revealed the fourth primary 
transit alternative, commuter rail, to be viable as 
a system only under the most optimistic future 
conditions. Furthermore, the test and evaluation 
indicated that commuter rail would not be a viable 
alternative at all under the most pessimistic future 
conditions, and that it would be viable under the 
intermediate future conditions only in a single 
route that extends south from the Milwaukee 
central business district to the Racine and Kenosha 
areas. The test and evaluation of commuter rail 
as a truncated system under the most optimistic 
future and as a single route under the two inter
mediate futures indicated that commuter rail 
would entail slightly lower capital costs than 
comparable bus-on-metered freeway facilities and 
service, but would result in somewhat lower transit 
ridership and somewhat higher annual public sub
sidies of operating and maintenance costs. Con
sequently, commuter rail would be a less cost
effective alternative. As shown in Table 168 in 
Chapter III, under the most optimistic future, the 
moderate growth scenario-centralized land use plan 
future, the commuter rail system plan would entail 
nearly 4 percent less capital cost than the bus-on
metered freeway plan, or $215 million compared 
with $223 million. Under this commuter rail plan, 
however, about 12,500, or 3 percent, less transit 
trips would be carried on an average weekday than 
under the bus-on-freeway plan, and about $1.9 mil
lion, or 5 percent, more public subsidy would be 
required for operating and maintenance costs in 
the design year. Therefore, the commuter rail plan 

would cost about $7 million more than the bus-on
freeway plan under this alternative future, and 
would cost about $0.03 more per passenger trip. 
Both of these figures, however, represent differ
ences of less than 1 percent. 

The extent of the differences between the bus-on
metered freeway plan and the commuter rail plan 
is shown in Table 372 for all three corridors in 
the commuter rail plan under the moderate growth 
scenario-centralized land use plan future, and for 
the Racine-Kenosha corridor under the inter
mediate, moderate growth scenario-decentralized 
land use plan future and the most pessimistic 
alternative, the stable or declining growth scenario
decentralized land use plan future. While the dif
ferences between the plans under the moderate 
growth scenario-centralized land use plan alterna
tive future are not large in absoute terms in any of 
the three corridors, they are large in proportionate 
terms, particularly in the Port Washington and 
Oconomowoc-to-Milwaukee corridors, and indicate 
that the bus-on-freeway plan is the most cost
effective plan of the two. Similarly, comparison of 
the bus-on-freeway and commuter rail services in 
the Milwaukee-to-Racine and Kenosha corridor 
under the moderate growth scenario-decentralized 
land use plan and stable or declining growth 
scenario-centralized land use plan alternative futures 
indicates relatively small differences between the 
bus-on-freeway and commuter rail alternatives 
except with respect to cost-effectiveness, or the 
capital costs and operating and maintenance costs 
per passenger trip. 

Assessment of Intangible Benefits of 
Alternative Primary Transit System Plans 
Also considered in the evaluation of the alternative 
truncated and composite primary transit system 
plans were any intangible, or uncertain and unquan
tifiable, differences between the plans. All of these 
differences would support public investment in the 
light rail transit plan, but some would support 
public investment in the fixed guideway transit 
plans for busways or commuter rail as well. The 
intangible benefits considered included the poten
tial for public transit to influence land develop
ment and redevelopment; the potential for con
tinued and expanded public transit operation 
during a severe petroleum energy shortage; the 
potential for public transit to reduce the local
ized environmental impacts of public transit; the 
potential for public transit to increase the relia
bility and safety of public transit operations; and 
rider preference for rail transit service over motor 
bus transit service. 
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Table 372 

CORRIDOR COMPARISON OF EVALUATIVE MEASURES FOR THE BUS-ON-FREEWAY AND COMMUTER RAIL ALTERNATIVES 

Moderate Growth Scenario- Stable or Declining Growth 

Moderate Growth Scenario-Centralized Land Use Plan Decentral ized Land Use Plan Scenario-Centralized Land Use Plan 

Port Washington Corridor Oconomowoc cOrridor Racine-Kenosha Corridor Racine-Kenosha Corridor Racine-Kenosha Corridor 

Commuter Rail Commuter Rail Commuter Rail Commuter Rail Commuter Rail 

Bus on Primary Total Transit Bus on Primary Total Transit Buson Primary Total Transit Bus on Primary Total Transit Bus on Primary Total Transit 

Evaluative Measure Freeway Element Service Freeway Element Service Freeway Element Service Freeway Element Service Freeway Element Service 

Ridership 
Average Weekday Passengers ... . . ... 16,000 5,700 11,500 10,500 4,400 7,800 21,700 13,200 18,000 13,900 9,800 12,100 8,300 4,500 6,670 
Design Year Passengers ... " . 4,088,000 1,457,000 2,689,000 2,689,000 1,117,000 2,103,000 5,532,000 3,376,000 4,768,000 3,544,500 2,499,000 3,166,000 2,116,500 1,147,500 1,776,800 

Capital Cost and Investment 
Total Capital Cost to Design Year. .. $13,637,400 $11,257,700 $13,927,800 $ 9,362,100 $ 8,402,600 $ 9,967,800 $17,070,200 $16,000,000 $18,118,500 $17,158,600 $15,315,800 $16,449,600 $10,210,400 $11,243,600 $12,311,100 
Total Capital Investment to Design Year. .. 24,657,200 28,348,000 32,486,700 17,019,000 21,878,000 24,304,100 30,270,600 40,900,000 44,751,800 30,103,800 37,136,000 39,236,000 17,859,400 26,425,400 28,366,400 

Operating Cost 
Operating Cost in Design Year. . . . . , . , . $ 4,119,600 $ 2,473,200 $ 3,720,000 $ 3,356,000 $ 2,503,200 $ 3,234,100 $ 8,175,000 $ 6,617,400 $ 7,781,200 $ 5,253,000 $ 4,772,600 $ 5,345,900 $ 3,534,800 $ 2,677,500 $ 3,197,500 
Percent of Operating Cost Met by 

Farebox Revenue in the Design Year ... 66 48 50 61 42 45 63 60 59 69 64 62 46 44 45 
Net Operating Cost (deficit) 

in the Design Year. ............ 1,384,200 1,287,000 1,848,800 1,323,400 1,440,400 1,769,700 3,000,500 2,663,100 3,189,500 1,628,400 1,662,600 2,012,900 1,895,150 1,491,750 1,756,950 

Cost-Effectiveness 
Net Operating Cost per Passenger 

in the Design Year ....... . . ... . . . $0.33 $0.88 $0.59 $0.49 $1.29 $0.84 $0.54 $0.78 $0.67 $0.46 $0.67 $0.64 $0.90 $1.30 $0.99 
Capital Cost to Design Year per 

Passenger in the Design Year ........ . 3.30 7.70 4.40 3.50 7.50 4.70 3.10 4.70 3.80 4.84 6,12 5.19 4.82 9.80 6.93 

Source: SEWRPC, 



Perhaps the most important of these intangible 
benefits considered was the potential for public 
transit to influence urban land development and 
redevelopment. All transit alternatives which have 
a fixed guideway and fixed station facilities pro
vide visible evidence of a long-term public com
mitment to the continued provision of high-quality 
transit service. Moreover, by providing relatively 
high-speed service on the fixed guideways, such 
alternatives generally provide improved acces
sibility to the land uses adjacent to the guideways. 
Such alternatives are, therefore, generally consid
ered to have the potential to attract, and thereby 
guide and shape, urban land use development and 
redevelopment. Such potential is of great impor
tance, as it would permit public transit to be used 
to meet land use development objectives, as well 
as transportation development objectives, through 
the promotion of sound land use development 
and the inducement of urban development in 
desired locations. 

Light rail transit is considered by some to have 
a greater potential to influence land development 
than bus-on-freeway, bus-on-busway, and com
muter rail alternatives for four reasons. First, light 
rail transit is considered to represent a greater 
public commitment to the continued provision 
of a high level of transit service, as it requires the 
greatest public investment for implementation of 
these four modes. Second, light rail is considered 
to represent the most permanent public commit
ment to a high level of transit service from among 
these four modes because the investment in its 
guideway cannot be as readily adapted for other 
uses. Third, light rail transit is considered to be 
the least objectionable alternative with respect 
to local environmental impacts. And fourth, light 
rail transit exclusive guideways and electrically 
propelled vehicles are considered to provide the 
greatest increase in the level of transit service over 
the levels provided by the other alternatives. 

It must be noted in this respect, however, that 
the analyses made under this study indicated that 
a light rail system in the Milwaukee area would 
provide about the same level of service and acces
sibility as a bus-on-metered freeway or a bus-on
busway system. Moreover, studies of the land devel
opment impacts of fixed guideway transit have 
indicated that there are a number of other factors 
which affect urban land development and redevel
opment, and that the presence of anyone of these 
other factors is at least as important to whether 
a transit facility will, in fact, influence land devel-

opment as the particular transit technology con
cerned. These other factors include the presence of 
economic forces which support substantial land use 
development and redevelopment; the existence of 
a strong demand for such development and redevel
opment in the urban area; the attractiveness of 
sites surrounding transit stations in terms of ease 
of access, utilities, and other urban facilities and 
services, physical features, and social characteris
tics; the existence of a public land use policy which 
encourages such development and redevelopment 
through coordinated tax policies, infrastructure 
supply, and appropriate land use controls, as well 
as local neighborhood and community acceptance 
and approval; and the presence of land near the 
stations which is available, or which can be readily 
assembled, for development. Consequently, it may 
be concluded that any increased land development 
potential of light rail transit over other transit 
alternatives must be considered uncertain at best. 
And yet, it can also be concluded that the poten
tial benefits are large; the evolution of a more desir
able land use pattern in southeastern Wisconsin, 
such as that postUlated in the adopted regional 
land use plan-which seeks to centralize land use 
development to the greatest extent practicable
could serve to protect the environment and natural 
resources of the Region; preserve and revitalize the 
City of Milwaukee; and reduce the public and pri
vate costs of land development and supporting 
facilities and services, including public transit. 

Another significant, though intangible, advantage 
of electrically propelled light rail transit which 
was considered was its potential not to be directly 
and adversely affected by a serious petroleum 
shortage and, in fact, to be readily expanded to 
limits imposed by safe minimum headways and 
vehicle fleet size. The limitations of this advantage 
were also recognized. First, it was recognized that 
any substantial expansion of light rail transit opera
tion during a petroleum energy emergency situa
tion would be difficult because of the lengthy lead 
time necessary for the manufacture of new vehicles 
and vehicle components. Second, it was recognized 
that the composite light rail transit system plans 
considered for the Milwaukee area could accom
modate only about one-fourth of the transit trips 
in the Milwaukee area, with the remaining trips 
having to be made on diesel motor buses in travel 
corridors where light rail facilities were not pro
vided. Under the composite light rail transit plan, 
petroleum-based fuels would be expected to 
account for about 80 percent of the energy used 
by the transit operations on an average weekday 
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in the design year. Finally, it was determined that 
the operation of transit alternatives which are not 
electrically propelled need not be severely curtailed 
during a petroleum shortage as motor fuels could 
be expected to be rationed under such a shortage, 
with priority given to public transit. 

Another intangible advantage of light rail transit 
which was considered was its potential to minimize 
the localized environmental impacts of transit 
operations. Light rail transit vehicles emit no air 
pollutants along the routes of operation, as such 
associated emissions are released at remotely 
located central electric power generating stations. 
Diesel motor buses, on the other hand, release 
about one-half the carbon monoxide and hydro
carbons, six times the nitrogen oxides, and about 
three times the particulate matter as an automobile 
along the routes of operation. In addition, a diesel 
motor bus may be expected to generate about 
20 percent more noise than a light rail transit 
vehicle, and about 5 to 15 percent more noise than 
an automobile. 

The potential air and noise reduction benefits, 
however, would be very localized, since the air 
pollutant emission levels and noise levels of auto
mobiles and trucks dominate those of transit 
vehicles on a systemwide basis. Air pollutant emis
sion levels and noise levels would, therefore, be 
nearly the same under all alternative transit plans. 
Moreover, even within specific corridors, the dif
ferences between diesel motor buses and light rail 
transit vehicles were considered to be relatively 
insignificant, given that the primary transit vehicles 
would be operated at 3- to 60-minute headways, 
and given the presence of other urban noise, such 
as motor vehicle traffic surrounding primary transit 
facilities provided over medians or reserved lanes 
on surface streets. It was therefore concluded that 
only in the central business district of Milwaukee 
could any significant differences in transit noise 
and air pollution be expected between the alterna
tive transit plans. In the central business district, 
transit traffic volumes would be significant com
pared to automobile and truck traffic volumes. On 
the proposed Wisconsin Avenue transit mall only 
transit vehicle traffic would be permitted, and 
transit vehicle traffic volumes would be substantial. 
Under the most optimistic alternative future, the 
composite light rail transit system plan would 
replace the 150 to 200 buses called for by the 
busway, bus on freeway, and commuter rail alter
natives during peak travel periods with 33 two-car 
trains of light rail vehicles. Under the most pessim-
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istic alternative future, between 75 and 100 diesel 
motor buses would be replaced with 36 one-car 
trains of light rail vehicles. 

An intangible advantage attributed to all fixed 
guideway-light rail transit, bus on busway, and 
commuter rail-public transit was that it is gener
ally considered to be more reliable than public 
transit provided over arterial streets in mixed 
traffic. This is because fixed guideway public 
transit should not be as readily affected by traffic 
congestion, traffic accidents, or street and utility 
repairs. Also, operational problems caused by 
inclement weather-especially snow and ice-may 
be expected to be less severe than such problems 
for buses operated on public streets. It was noted, 
however, that any motor bus or light rail fixed 
guideways located within arterial street medians or 
reserved lanes have some potential to be affected 
by traffic problems, and that all the fixed guide
way transit alternatives could be affected by 
vehicle traffic at at-grade intersections. In addition, 
all rail transit modes were noted as having the 
potential for an entire guideway segment to lose 
service should a single vehicle or train break 
down or become involved in an accident since, 
unlike rubber-tired motor vehicles, rail vehicles 
cannot be steered around obstructions. Light rail 
transit service disruptions were noted as also 
having the potential to occur from power outages 
and breakdowns in the overhead power distribu
tion system. 

The potentially greater safety of the three com
posite system plans requiring fixed guideways was 
also identified as an intangible advantage over the 
truncated bus-on-freeway system plan. This safety 
advantage stems from the extensive use of dedi
cated rights-of-way under these plans, in addition 
to the preferential treatment granted these systems 
at at-grade intersections. Boarding and deboarding 
accidents, which are among the most common 
types of accidents in current day transit opera
tions, would be significantly reduced under the 
composite light rail transit plan if high-level board
ing platforms were used at stations. Light rail 
transit and commuter rail vehicles also offer greater 
protection to passengers in the event of vehicle-to
vehicle and vehicle-to-fixed object collisions than 
do motor buses because of the overall larger size 
and stronger structural design of the frame and 
body of the rail vehicles. 

Another intangible advantage attributed to all 
fixed guideway public transit was the belief of 



proponents of light rail-transit and commuter rail 
that transit passengers prefer rail transit services to 
equivalent motor bus transit services. The basis of 
this argument is that there is something about rail 
transit which makes it intrinsically more attractive 
than the diesel motor bus transit modes, even if the 
levels of service provided are the same. This attrac
tion is usually described in terms of ride quality, 
comfort, or image. 

All these intangible benefits for fixed guideway 
primary transit, but particularly for light rail 
transit, were thoughtfully considered by the Advi
sory Committee in comparing the alternative plans, 
even though these benefits could not be precisely 
quantified and, in some cases, the degree to which 
any benefit could actually be attained was regarded 
as uncertain and controversial. These intangible 
benefits were discussed at the Advisory Committee 
meetings, and members of the Committee raised 
a number of other subjective considerations as 
well. Whether these additional subjective consid
erations would have a significant impact on the 
operations, efficiency, and practicality of anyone 
of the alternative primary transit system plans was 
also unknown, thus making their potential impacts 
speculative. These considerations included the 
effect of labor disruptions, the impact of the 
potential deterioration of the highway system 
through deferred maintenance, the effect of wide
spread emergency situations, the effect of Mil
waukee area climatic conditions, the long-range 
usefulness of the transit alternatives in view of 
advances in technology, the effect of current land 
use decentralization trends, and the probability of 
implementation of the alternatives. 

It was concluded that insofar as the operation of 
transit vehicles is concerned, service under all of 
the alternative plans would be equally prone to 
labor disruptions as all transit vehicle operators can 
be expected to be represented by labor agreements. 
Should supervisory personnel be required to con
tinue operations during a strike, then light rail 
transit or commuter rail, which have a higher 
level of productivity in terms of passengers per 
operator and can be assembled into trains, may 
have an advantage. 

With regard to the consideration of the future 
deterioration of the existing arterial street and 
highway system, in recent years, revenues for 
highway operation and maintenance have declined 
as highway operation and maintenance costs have 
increased. If highway maintenance continued to be 

deferred, and if highway activities such as winter 
snow and ice control operations were reduced, the 
level of primary transit service which could be pro
vided by the bus-on-metered freeway plan, which 
is dependent upon the arterial street and highway 
system, would be reduced significantly relative to 
that which could be provided by the fixed guide
way primary transit alternatives. 

With regard to the potential for the primary transit 
alternatives to respond to a widespread emergency 
situation resulting either from a natural or man
made catastrophe, it was recognized that under 
such extreme conditions, the most versatile vehicle 
would be the diesel motor bus, as it would be 
equipped with an on-board propulsion unit and 
would not require a fixed guideway. Public transit 
systems without on-board propulsion units, such as 
light rail transit, would be susceptible to a single 
malfunction, or to a failure in, or interruption of, 
their power generation or distribution systems. 
Also, all rail primary transit modes would be 
restricted to providing service over fixed guideway 
facilities, and would be susceptible to failure of 
such guideways. Self-propelled motor vehicles 
would thus have a distinct advantage in terms 
of versatility, as they could operate between vir
tually any origin and destination over any road
way surface-either paved or unpaved-as well as 
maneuver around obstructions or unpassable road
way segments. However, under the most extreme 
conditions the rail primary transit modes and the 
bus-on-busway mode would have the advantage of 
being able to move large numbers of people quickly 
over their guideway without interference from 
motor vehicle traffic. 

Climatic conditions were also suggested as having 
some differential effects on the primary transit 
alternatives. Extreme summer and winter tempera
tures-both of which occur in the Milwaukee area
can be expected to increase the tendency for 
mechanical, pneumatic, and hydraulically operated 
transit components and SUbsystems to perform 
erratically or not at all. For example, very hot 
summer temperatures may overtax the capabilities 
of air-conditioning units on transit vehicles, while 
very cold winter temperatures may cause fuel line 
and coolant system problems. For the Milwaukee 
area, winter weather conditions present greater 
potential problems than do summer weather con
ditions. Of the primary transit alternatives, any 
that use electrically propelled vehicles have an 
advantage with repect to winter weather condi
tions. Because such vehicles use electric traction 
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motors instead of internal combustion engines for 
propulsion-and therefore don't require engine 
coolant systems and pneumatic braking systems as 
do diesel motor buses-vehicle start-up, interior 
heating, and overall operation is smoother; there 
is less chance for component failure; and indoor 
storage of vehicles is not mandatory. Also, electric 
propulsion requires fewer mechanical assemblies 
which incorporate moving parts. 

Rail transit systems also have an advantage over 
other systems with respect to winter conditions in 
that they tend to function better during periods of 
severe snow and ice storms because of the positive 
vehicle guidance and better vehicle traction of such 
systems. Also, any transit alternatives that would 
use exclusive guideways, including buses on bus
ways, would not be subject to interference from 
traffic congestion resulting from adverse winter 
weather conditions. It must be noted, however, 
that all the primary transit alternatives can be 
expected to perform well under the climatic con
ditions common to the Milwaukee area. The advan
tages cited for light rail transit and other fixed 
guideway transit during severe winter weather con
ditions can be expected to increase their relative 
reliability only slightly. 

The Advisory Committee's concern over the long
term usefulness of the different primary transit 
alternatives-their usefulness over many decades 
rather than simply the 21-year plan design period
was determined to be valid, because the amortiza
tion or "useful life" periods of major components 
of the fixed guideway primary transit alternatives 
are 30 to 50 years. A major factor in any consid
eration of the useful life of components is the 
potential for technological improvements. Only 
those primary transit alternatives determined to 
be proven and readily available for implementation 
as a system in the Milwaukee area during the next 
two decades were considered applicable to this 
study. Transit technologies conceptually having 
potential advantages over proven technologies, but 
not expected to become practically available for 
the provision of primary transit service within the 
next two decades, were dismissed from further 
consideration. Should these exotic technologies 
become practicable in the future, certain elements 
of the proven primary transit technologies could be 
adapted to the new technologies. As reported in 
SEWRPC Technical Report No. 24, State-of-the
Art of Primary Transit System Technology, the 
light rail transit and busway system plans would 
have the greatest potential to be readily adapted 
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to unproven, future technologies because most of 
these technologies would require guideways on 
exclusive rights-of -way. However, even though 
some new primary transit technology may become 
available in the future, it cannot be concluded 
at this time that any futuristic primary transit 
technology will be significantly more efficient or 
economical than any proven primary transit tech
nology during and well beyond the plan design 
period for this study. 

Improvements in automotive technology over the 
next several decades may also be expected to have 
some impact on the long-range usefulness of the 
primary transit alternatives, either by increasing or 
decreasing demand for public transit. The effect 
on demand will be dependent upon future tech
nological change, as it may affect the cost of 
automobile ownership and operation, the safety of 
automobile travel, and other factors. 

The energy source used by the primary transit 
alternatives should also be considered as a factor in 
their long-range usefulness. The use of petroleum 
represents a withdrawal from a fixed and limited 
supply which is projected to decline in availability 
in the 21st century. At that time, public transit 
may require an energy source other than petroleum
based fuels, and thus conversion to electric propul
sion or some other technology may be necessary. 
A system based on electric propulsion would 
require a greater capital cost than petroleum-based 
transit. Selection of a light rail transit plan at this 
time, then, could be seen as the selection of the 
inevitable system at the inevitable higher cost-that 
is, unless there is an advance in the technology of 
transit propulsion. 

Another subjective consideration raised by the 
advisory committee was the need to consider 
the viability of the different primary transit alter
natives should the outward movement of predomi
nantly middle- and upper-income white families 
from the central parts of the transit service area 
continue. Some aspects of a continuation of this 
trend are reflected in the test and evaluation of 
alternative primary transit plans under the range 
of futures considered under this study. This test 
and evaluation indicated that such a future would 
have the same impact on each of the alternative 
primary transit technologies. One of the alterna
tive futures envisions the decline of population in 
Milwaukee County to a level of 700,000 people 
and no real increase in average household income 
in the County. It was determined that under this 



future, bus on freeway, light rail transit, and bus
on-busway plans could all be expected to perform 
reasonably well, attracting similar levels of rider
ship, providing similar levels of service, and 
requiring similar levels of public subsidy of oper
ating and maintenance costs. However, the level 
of ridership and the proportion of public transit 
operating and maintenance costs which could be 
met by farebox revenues under all these plans 
would be less under this future than under any of 
the other alternative futures. 

A final intangible factor which must be considered 
in the selection of a recommended plan from 
among the alternative plans is the potential accep
tance of the recommended plan by the concerned 
elected officials. Only if a considerable degree of 
such acceptance exists will the recommended plan 
be implemented, and its anticipated benefits 
achieved. A plan which is only marginally better 
than others but has a lesser chance of being imple
mented should perhaps be considered a less desir
able plan. Indeed, in methods used in corporate 
and military decision-making which have in the 
past been adapted to regional planning by the 
Regional Planning Commission, such explicit con
sideration of the uncertainty of plan implementa
tion occurs in the selection of a best plan. The bus
on -metered freeway plan may have a particular 
disadvantage in attaining the acceptance of public 
elected officials necessary to its implementation. 
The bus-on-metered freeway plan proposes that 
extensive preferential treatment be provided for 
transit vehicles principally through implementation 
of an areawide freeway traffic management system. 
This system is envisioned as exercising sufficient 
constraint on freeway access to ensure uninter
rupted freeway traffic flow and operating speeds of 
at least 40 mph over the Milwaukee area freeway 
system during weekday peak travel periods. 

The implementation of this freeway traffic man
agement system would require significant expan
sion of the limited freeway traffic management 
system in operation today at 21 freeway entrance 
ramps in central Milwaukee County, as only with 
an areawide system of ramp meters and attendant 
control of freeway access would the envisioned 
freeway operation be practically attainable. Free
way entrance ramp meters would need to be con
structed at freeway entrance ramps throughout 
the Milwaukee area, including all of Milwaukee 
County, substantial parts of Waukesha and Ozaukee 
Counties, and parts of Washington and Racine 
Counties, and these meters would have to be oper
ated as an integrated system designed to maintain 
high operating speeds on the freeway system. 

However, for the last two years the Regional 
Planning Commission's Intergovernmental Coordi
nating and Advisory Committee on Transportation 
System Planning and Programming for the Mil
waukee Urbanized Area has refused to approve the 
inclusion of the installation of any further ramp 
meters in the annual transportation improvement 
programs for southeastern Wisconsin, thereby effec
tively denying the use of federal funds for the 
expansion of the freeway traffic management 
system. Moreover, a preliminary engineering study 
recommended by that Committee to be conducted 
prior to its endorsement of any further implemen
tation of such a system has not progressed beyond 
completion of a prospectus in 1979, as required 
funding for the conduct of the study has not been 
available to date. 

Test and Evaluation of a Bus-on-Unmetered Free
way Alternative: Consequently, the study Advisory 
Committee requested that the implications of 
removing the freeway operational control system 
element from the bus-on-freeway alternative be 
determined. In direct response to this request, 
a quantitative test, evaluation, and comparison 
of metered and unmetered bus-on-freeway alter
native system plans for the Milwaukee area was 
conducted for the moderate growth scenario
centralized land use plan alternative future, because 
freeway operational control under this future may 
be expected to have the greatest effect on freeway 
operating speeds, transit ridership, and attendant 
evaluative considerations. 

The results of the quantitative test, evaluation, and 
comparison of bus-on-freeway plans with and with
out freeway operational control under this future 
are summarized in Table 373. The table indicates 
that although peak-direction bus-on-freeway oper
ating speeds during peak travel periods would be 
significantly affected, as would peak-travel-period 
bus-on-freeway ridership, peak-travel-period total 
transit system ridership would only be marginally 
affected, since the majority of public transit trips 
under either alternative would be made on local 
and express transit services which have been 
assumed to be largely unaffected by freeway 
operational control. The validity of this assump
tion, however, can only be determined through 
a preliminary engineering study of areawide free
way traffic management in the Milwaukee area. In 
addition, all-day, bus-on-freeway ridership would 
be only somewhat affected, and all-day total 
transit system ridership would be insignificantly 
affected because off-peak-travel period primary, 
express, and local transit operating speeds, and 
therefore off-peak transit ridership, would not be 
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Table 373 

EVALUATION OF BUS-ON-METERED FREEWAY AND BUS-ON-UNMETERED FREEWAY ALTERNATIVE PRIMARY 
TRANSIT SYSTEM PLANS UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN 
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Evaluative Measure 

Objective No.1-Serve Land Use 

Accessibil ity 

Average Overall Travel Time of Transit Trips to 

the Milwaukee Central Business District (minutes) 

Objective No.2-Minimize Cost and Energy Use 

Cost 
Total Public Cost to Design Year 

(capital cost and operating and maintenance deficit) 

Average Annual Total Public Cost 
Capital Costa 

Capital Cost to Design Year. 

Average Annual Capital Cost 

Capital I nvestment to Design Year 

Average Annual Capital Investment. 

Operating and Maintenance Cost Deficit (net cost) 

Deficit in Design Year 

Deficit to Design Year 

Average Annual Deficit. 

Cost-Effectiveness 
Total Cost to Design Year per Passenger 

Capital Cost to Design Year per Passenger. 
Operating Deficit to DesignYear per Passenger 

Percent of Operating and Maintenance Cost 
Met by Farebox Revenue in the Design Year 

Total Transit System 
Primary Element. 

Energy 

Total Transit System Energy Use to Design Year (million BTU's) 

Total Transit Construction Energy Use 
to Design Year (million BTU's) . 

Total Transit Operating and Maintenance 
Energy Use to Design Year-(million BTU's). 

Total Transit Passenger Miles per Gallon 

of Diesel Fuel to Design Year (BTU's) 

Dependence on Petroleum-Based Fu,'1 . 

Petroleum-Based Fuel Use by Transit 

to Design Year (gallons of diesel fuel). 

Automobile Propulsion Energy Use 
in Design Year (gallons of gasoline) . 

Truncated 
Bus-on-Metered 
Freeway Plan 

34 

$774,474,000 

36,879.700 

222,980,000 

10,618,100 

341,200,000 

16,247,600 

38,272,600 

551,494,000 

26,261,600 

0.48 

0.14 
0.34 

58 
60 

24,749,880 

1,914,560 

22,835,320 

45.2 

All trips 
dependent 

161 ,649,000 

395,200,000 

Truncated 
Bus-on-Unmetered 

Freeway Plan 

36 

$759,865,500 

36,184,100 

209,300,000 
9,966,700 

322,034,500 

15,335,000 

38,148,800 

550,565,500 
26,217,400 

0.48 

0.13 
0.35 

57 
58 

22,978,580 

1,896,180 

21,082,400 

47.9 

All trips 

dependent 

149,240,500 

395,600,000 



Table 373 (continued) 

Evaluative Measure 

Objective Nos. 3 and 5-Provide Appropriate Service and Quick Travel 
Average Weekday Transit Use in Design Year 

Total Transit System 

All Day 
Peak Periods 

Primary Element 

All Day 
Peak Periods 

Service Coverage 
Population Served Within a One-Half-Mile 

Walking Distance of Primary Transit Service. 
Population Served Within a Three-Mile 
Driving Distance of Primary Transit Service. 

Jobs Served Within a One-Half-Mile Walking 
Distance of Primary Transit Service 

Average Speed of Transit Veh icle (mph) 
Primary Element 

All Day for Total System. 

Peak Periods and Peak Direction for Typical Trip 

Total System 

Average Speed of Passenger Travel on Veh icle (mph) 
Primary Element 

Total System. 

Objective NO.4-Minimize Environmental Impacts 
Community Disruption 

Homes, Businesses, or Industries Taken 
Land Required (acres) 

Air Pollutant Emissions-Total Transportation System 
(Highway and Transit) in Design Year (tons per year) 

Carbon Monoxide. 

Hydrocarbons. 
Nitrogen Ox;des. 

Sulfur Oxides 
Particu I ates 

Objective No.6-Maximize Safety 
Proportion of Total Person Trips Made on Transit. 

Truncated 
Bus-on-Metered 

Freeway Plan 

378,600 
206,600 

75,100 
44,900 

373,500 

1,620,700 

293,600 

29 
31 
18 

34 
21 

None 

70 

167,368 
16,887 
29,988 

2,502 
4,018 

0.086 

Truncated 
Bus-on-Unmetered 

Freeway Plan 

374,500 
202,500 

71,000 
40,800 

373,500 

1,620,700 

293,600 

27 
26 
17 

31 
20 

None 

70 

167,522 
16,901 
30,015 

2,504 
4,020 

0.085 

a The capital cost of a composite plan is equal to the plan's required capital investment, or total capital outlays necessary over the plan design 
period, less the value of that investment beyond the plan design period. 

Source: SEWRPC. 
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directly affected by the presence or absence of 
peak-period freeway operational control. 

Specifically, this quantitative test and evaluation 
indicated that without the implementation of an 
areawide freeway traffic management system, the 
bus-on-freeway plan under the moderate growth 
scenario-centralized land use plan alternative future 
would entail peak-travel-period motor bus speeds 
of 30 mph or less on the East-West Freeway (IH 94) 
between the Marquette and Zoo Interchanges, and 
of 30 to 40 mph on two- to four-mile segments 
of the North-South Freeway (IH 43 and IH 94) 
and Zoo Freeway (USH 45) and Airport Freeways 
(IH 894 and USH 45) which connect to this seg
ment of the East-West Freeway at the Marquette 
and Zoo Interchanges. This compares with speeds 
of at least 40 mph over these freeway segments if 
the freeway system were operationally controlled. 

Thus, the peak-travel-period performance of the 
bus-on-freeway plan may be expected to decline 
significantly without operational control. The 
average speed of primary transit in-vehicle travel 
for a typical peak-period trip may be expected to 
decline by about five mph, or 15 percent. Average 
weekday primary transit ridership during the peak 
travel period in the design year may accordingly 
be expected to decline by about 9 percent during 
each of the peak periods, or about 1,400 trips 
in the morning peak period and 2,700 trips in the 
afternoon peak period. However, because only 
about 21 percent of the peak-period ridership on 
the total transit system in the design year may be 
expected to be made on the primary element of 
the bus-on-freeway alternative, with the remainder 
being made on local and express elements, total 
transit system ridership during the peak travel 
periods may be expected to decline by only 
2 percent. On an all-day basis, including off-peak 
travel periods-during which freeway operational 
control can be expected to have little impact
average weekday primary transit ridership may be 
expected to decline by only about 6 percent, and 
total average weekday transit system ridership may 
be expected to decline by about 1 percent. 

It may be concluded from these analyses that 
neither the performance of a bus-on-freeway plan 
in the Milwaukee area with respect to systemwide 
level-of-service, ridership, operating and mainte
nance cost-effectiveness, and capital costs, nor the 
plan's implications for Milwaukee area total trans
portation system energy use, air pollutant and 
noise emissions, or travel safety, should be signifi-
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cantly affected by removal of the freeway traffic 
management system element from the bus-on
freeway plan. A more precise determination of the 
benefits of freeway traffic management will require 
detailed analyses in a preliminary engineering study. 
Conversely, these analyses indicate that implemen
tation of an areawide freeway traffic management 
system may be expected to affect the level of pri
mary transit service and ridership to the Milwaukee 
central business district significantly. The analyses 
indicated that lack of an areawide freeway traffic 
management system would result in 4,100 fewer 
trips being made on primary transit to and from 
the Milwaukee central business district on an 
average weekday, a decline of about 9 percent 
from the level expected under a bus-on-metered 
freeway plan. All these trips may be expected to 
continue to be made to the central business district 
during peak travel periods, but by automobiles 
instead of transit. This difference in the amount of 
automobile travel to the Milwaukee central busi
ness district is equivalent to the capacity of one 
lane of central business district surface arterial in 
the morning peak travel hour and two lanes of 
central business district surface arterials in the 
evening peak travel hour. The effect of this addi
tional automobile travel on Milwaukee central 
business district traffic congestion can be deter
mined only through more detailed analyses in 
a preliminary engineering study of freeway traf
fic management. 

Implications of the Results of the 
Test and Evaluation of the Truncated 
and Composite Alternative Plans 
Further test and evaluation of the three primary 
transit technologies which the test and evaluation 
of the maximum extent plans revealed would be 
feasible as truncated systems under the full range 
of alternative futures indicated that all three of 
these technologies-bus-on-metered freeway, bus 
on busway, and light rail transit-would perform 
equally well in the Milwaukee area over the plan 
design period. These three alternatives were deter
mined to have the potential to provide equal levels 
of service, attract similar levels of ridership, require 
similar operating and maintenance cost subsidies, 
and result in similar total energy consumption and 
environmental impacts under the wide range of 
future conditions considered. 

The only significant measurable difference between 
these three alternatives was determined to be the 
capital costs attendant to their implementation 
and, therefore, their total public costs. The bus-



on-metered freeway plan was determined to entail 
substantially less capital cost over the plan design 
period than the bus-on-busway and light rail transit 
plans, ranging from $144 million under the most 
pessimistic future, the stable or declining growth 
scenario-decentralized land use plan future, to 
$223 million under the most optimistic future, the 
moderate growth scenario-centralized land use plan 
future. The busway and light rail transit alternatives 
were found to entail between 1.5 and 2.5 times 
as much capital cost, because they would require 
extensive new guideway construction. The capital 
costs of the bus-on-busway plan were estimated 
to range from $268 million under the most pes
simistic future to $347 million under the most 
optimistic future; and the capital costs of the 
light rail transit plan were estimated to range from 
$336 million under the most pessimistic future to 
$436 million under the most optimistic future. 

Therefore, the bus-on-metered freeway plan was 
also found to be the plan with the least total 
public cost under each of the four alternative 
futures, including both capital costs and operating 
and maintenance cost subsidies, ranging from 
$594 million to $774 million over the plan design 
period. The bus-on-busway plan was found to 
entail the next highest total public cost, ranging 
from $709 to $883 million, or between 14 and 
19 percent more than the bus-on-freeway alterna
tive. The highest total public cost may be expected 
to be incurred under the light rail transit plan, esti
mated to range from $771 million to $964 million, 
or between 25 and 30 percent more than the cost 
of the bus-on-freeway alternative. 

The fourth primary transit alternative, commuter 
rail, was found to be viable as a system only under 
the most optimistic future conditions, not to be 
viable at all under the most pessimistic future con
ditions, and to be viable only for a single route 
extending south from the Milwaukee central busi
ness district to the Cities of Racine and Kenosha 
under intermediate future conditions. Further test 
and evaluation of commuter rail indicated that it 
would entail slightly lower capital costs than com
parable bus-on-metered freeway facilities and ser
vice, but would result in somewhat lower transit 
ridership and somewhat higher annual public 
subsidies of operating and maintenance costs. 
Consequently, it would be a less cost-effective 
alternative, particularly with respect to operating 
and maintenance costs. Under the most optimistic 
future, the moderate growth scenario-centralized 
land use plan alternative future, a truncated com
muter rail system plan was found to entail nearly 

4 percent less capital cost than the bus-on-metered 
freeway plan, or $215 million compared with 
$223 million. This commuter rail plan, however, 
would carry about 12,500, or 3 percent, fewer 
transit passenger trips on an average weekday 
than the bus-on-metered freeway plan, and would 
require about $1.9 million, or 5 percent, more 
public subsidy of operating and maintenance costs 
in the design year. Comparison of the bus-on
metered freeway and commuter rail services in the 
Milwaukee to Racine and Kenosha corridor under· 
the intermediate futures, the moderate growth 
scenario-decentralized land use plan and stable or 
declining growth scenario-centralized land use plan 
futures, similarly indicated the relatively small dif
ferences between the two alternatives except with 
respect to capital costs and operating and mainte
nance cost subsidies per passenger, both of which 
were higher under the commuter rail alternative. 

As much as the bus-on-metered freeway alternative 
was found to dominate the other primary transit 
alternatives with respect to costs over the plan 
design period, the other alternatives-particularly 
light rail transit-were determined to dominate the 
bus-on-metered freeway alternative with respect to 
the intangible implications of primary transit per
formance. It was concluded from this assessment 
that light rail transit, bus on busway, and commuter 
rail would all probably have a greater, although 
uncertain and unmeasurable, potential to influence 
land development and redevelopment, and would 
possibly provide a more reliable and safe public 
transit system and be less subject to the adverse 
affects of future highway system deterioration 
from deferred maintenance. Also, because of their 
potentially high passenger-carrying capacity per 
operator, both light rail transit and commuter rail 
were found to have an advantage with respect to 
operation during labor disruptions, and both light 
rail transit and bus on busways were determined to 
have greater long-range usefulness as they would 
require acquisition of rights-of-way and construc
tion of guideways which are essential to more 
advanced, but still unproven, futuristic transit 
technologies. Light rail transit alone, because of its 
electric propulsion, was determined to have an 
advantage with respect to operation in Milwaukee's 
winter climate, the greatest potential to continue 
and expand operations during a petroleum-based 
fuel shortage, and perhaps the greatest long-term 
usefulness given the prospects for reduced domestic 
and world petrol~um production in the 21st cen
tury. Light rail transit was also concluded to have 
perhaps the greatest potential to influence land 
development and redevelopment because it would 
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require the most permanent, least disruptive, and 
greatest public commitment to high-quality transit 
in a corridor of all the transit alternatives. 

The only intangible advantage of the bus-on
metered freeway alternative was its potential to 
provide the best services under widespread emer
gency conditions, specifically because its opera
tions would not be restricted to fixed guideways 
and, like the busway and commuter rail alterna
tives, it would not be susceptible to a single power 
stoppage. One intangible disadvantage of the bus
on-metered freeway alternative was also identified: 
the uncertainty regarding its acceptance by elected 
officials prior to implementation and thereby 
attainment of its potential benefits. The bus
on-metered freeway plan assumes the implemen
tation of an areawide freeway traffic management 
system. Expansion of the presently limited freeway 
traffic management system, however, has not pro
gressed in recent years, although recommended 
in adopted short- and long-range regional trans
portation system plans. Quantitative test and 
evaluation indicated that without the implemen
tation of an areawide freeway traffic management 
system to provide preferential treatment for buses 
on area freeways, design year transit passenger trips 
under the bus-on-metered freeway plan would 
decline somewhat; however, the decline may be 
expected to have little impact systemwide. Under 
the moderate growth scenario-centralized land use 
plan future-the future under which the greatest 
impact on transit use may be expected-this decline 
was expected to total about 4,100 trips per average 
weekday on the bus-on-metered freeway primary 
transit element, or about 9 percent of peak-period 
primary transit system ridership, about 6 percent 
of all-day primary transit system ridership, and 
only about 1 percent of all-day Milwaukee area 
transit system ridership. In conclusion, then, the 
analyses indicated that the level of service and 
use of bus-on-freeway service to the Milwaukee 
central business district may be expected to be 
significantly affected by the implementation of an 
areawide freeway traffic management system. 

DEVELOPMENT OF A RECOMMENDED 
PRIMAR Y TRANSIT SYSTEM PLAN 
FOR THE MILWAUKEE AREA 

The last step in the six-step planning process 
applied in the Milwaukee area primary transit 
system alternatives analysis was the formulation 
of a recommended primary transit system plan for 
adoption and implementation. The formulation of 
the recommended plan was based upon considera-
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tion of the performance and cost of the alternative 
primary transit system plans considered under each 
alternative future, and of the intangible _benefits of 
each alternative plan as summarized in the previous 
section of this chapter. 

The quantitative evaluation indicated that three of 
the primary transit system alternatives-bus on 
metered freeway, bus on busway, and light rail 
transit-could in general be expected to function 
equally well in the Milwaukee area under a wide 
range of alternative futures, providing essentially 
identical levels of service, attracting very similar 
levels of ridership, possessing similar design year 
operating and maintenance cost subsidy require
ments, and having similar systemwide energy con
sumption and environmental impacts. The bus-on- / 
metered freeway plan, however, was determined Itczl 
entail substantially less capital cost than the b(:(s
on-busway and light rail transit plans, the bus
on-busway plan requiring between $124 and 
$203 million, or between 85 and 90 percent, more 
capital cost over the plan design period, and the 
light rail transit plan requiring between $192 and 
$213 million, or between 95 and 135 percent, 
more capital cost. 

The commuter rail primary transit alternative was 
shown to be infeasible under the most pessimistic 
alternative future conditions for transit use in the 
Milwaukee area, and to be feasible only along 
a single route extending south from the Milwaukee 
central business district to the Cities of Racine and 
Kenosha under intermediate alternative future 
conditions. Only under the most optimistic alter
native future conditions was commuter rail shown 
to be feasible as a system. Moreover, it was deter
mined that as a system under those optimistic 
future conditions, and as a single route under the 
intermediate future conditions, commuter rail 
could not be expected to perform as well as the 
other primary transit alternatives, resulting in 
somewhat lower transit ridership and requiring 
somewhat higher design year public operating and 
maintenance cost subsidies. However, it was deter
mined that the commuter rail alternative could 
be expected to entail the lowest capital cost of 
all of the primary transit alternatives considered, 
requiring somewhat less capital cost than the 
bus-on-metered freeway alternative. 

The remaining primary transit alternative consid
ered, heavy rail rapid transit, was determined to 
entail SUbstantially greater capital costs and total 
costs than any of the other primary transit alterna
tives considered. Moreover, it was determined that 



the high speed and high capacity of this alternative 
could not be effectively utilized in the Milwaukee 
area for at least the next two decades. 

Thus, based on the quantitative evaluation of the 
primary transit alternatives considered, the bus-on
metered freeway plan was shown to be the best 
alternative. It would have comparable performance 
to, but significant capital cost advantages over, the 
light rail transit and bus-on-busway alternatives. 
In addition, it would have a slight performance and 
cost-effectiveness advantage over the commuter rail 
alternative and would be capable of performing 
well under even the most pessimistic of future 
conditions, although it would have a slight capital 
cost disadvantage. 

Based on the consideration of the intangible factors 
involved, the fixed guideway modes--especially light 
rail transit-were concluded to possess a number 
of advantages over a bus-on-metered freeway plan. 
Table 374 summarizes the 13 intangible benefits 
and subjective considerations which were carefully 
considered by the Advisory Committee and which 
are discussed earlier in this chapter with respect to 
the degree each benefit is associated with the devel
opment of each of the fixed guideway modes. It 
was concluded that implementation of the busway 
or commuter rail modes could be supported to 
some degree by nine of the intangible benefits or 
considerations. Implementation of the light rail 
transit mode, however, could be supported by 
all of the intangible benefits, as well as, to some 
degree, by all of the subjective considerations. To 
some extent, many of these advantages were con
cluded to be shared by the alternative plans which 
incorporate the commuter rail and busway modes. 
However, if a final plan is recommended which 
is based at least partially upon the benefits of 
these intangible advantages, then light rail transit 
technology will have been concluded to offer the 
greatest opportunities with respect to real, but 
intangible, benefits. 

Commission Staff Recommendations to 
Study Advisory Committee for Milwaukee 
Area Primary Transit System Development 
Based on this quantitative evaluation and assess
ment of intangible factors, the Commission staff 
determined that it could present to the study 
advisory committee two options together with the 
base plan for consideration as the concluding rec
ommendations of the study. One option presented 
by the Commission staff to the committee was for 
the committee to conclude that the measurable 
and more certain advantages of the bus-on-metered 
freeway alternative outweighed the intangible 
advantages of the other alternatives, and for the 

committee to recommend a bus-on-metered free
way system plan for the Milwaukee area. The other 
option was for the study advisory committee to 
conclude that the intangible advantages of the 
light rail transit alternative and of commuter rail 
facilities and services in the corridor between the 
Milwaukee and Racine and Kenosha areas suffi
cientlyoutweighed the quantifiable and more 
certain advantages of the bus-on-metered free
way alternative. 

Under this second option, the primary transit plan 
recommendations would be divided into a lower 
and upper tier. The lower tier of the plan recom
mendations would propose implementation of 
a basic bus-on-metered freeway system plan, but 
including a light rail transit facility in the north
west corridor of the Milwaukee area between the 
Milwaukee central business district and north
western Milwaukee County. This northwest corri
dor was shown through light rail transit system plan 
test and evaluation to have the highest potential 
for light rail transit development in the Milwaukee 
area. The most heavily used local and express bus 
service in the Milwaukee area is presently operated 
within this corridor. Also, it is the major corridor 
in the Milwaukee area within which an existing 
or proposed freeway is not available to provide 
direct bus-on-freeway primary transit service. The 
remainder of the lower tier would consist of bus
on-metered freeway facilities and services. How
ever, in each of the four corridors other than the 
northwest corridor indicated by the quantitative 
test and evaluation to be feasible for light rail 
transit under the wide range of alternative future 
conditions considered, and in the corridor between 
the Milwaukee and Racine and Kenosha areas 
shown to be feasible for commuter rail, the routing 
and park-ride lot locations of the bus-on-metered 
freeway services recommended for implementation 
in the lower tier of the plan would be modified as 
necessary to be consistent with a possible eventual 
conversion to light rail transit or commuter rail 
operation as appropriate. And, to ensure that no 
action would be taken to foreclose the possible 
future development of light rail transit and com
muter rail facilities, such facilities would be 
included in the upper tier of the plan. However, as 
facilities in the upper tier of the plan, they would 
not be recommended for implementation. Also, 
the conversion of the concerned bus-on-metered 
freeway service to light rail transit or commuter 
rail operation in these corridors would be consid
ered only after the development of an initial light 
rail transit line in the northwest corridor, and 
demonstration of the intangible benefits attendant 
to the implementation and operation of light rail 
transit in that corridor. 
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Table 374 

SUMMARY OF INTANGIBLE BENEFITS ATTENDANT TO FIXED GUIDEWAY RAPID TRANSIT FACILITIES 

Benefit or Consideration 

I ntangible Benefits 

Ability to influence land development and redevelopment. 

Continued operation during severe petroleum shortage. 

Reduce localized adverse environmental impacts. 

Increased publ ic transit rei iabi I ity . 

Increased publ ic transit safety 

Rider preference. 

Other Subjective Considerations 

Operation dUring labor disruptions 

I mportance in I ight of possible 

deferred highway maintenance. 

Operation during widespread emergency situations 

Local climatic conditions. 

Usefulness with respect to long-range 

advances in transit technology 

Impact of current land use decentralization trends 

Probabil ity of implementation. 

LEGEND 

• Benefit or consideration appears to definitely support this transit mode. 

o Benefit or consideration may support this transit mode. 

Source: SEWRPC. 

These two options for primary transit plan selec
tion and adoption are further discussed in the 
following paragraphs. 

Option One-Recommendation for Development 
of a Bus-on-Metered Freeway System Plan: The 
Commission staff determined that one of the two 
options that could be presented to the study advi
sory committee for consideration was a bus-on
metered freeway system plan for the Milwaukee 
area. Selection of this option by the committee 
would mean that it had concluded that the intan
gible-uncertain and unquantifiable-benefits atten
dant to development of the higher cost light rail 
transit and bus-on-busway plans do not outweigh 
the capital cost differences between these plans 
and the bus-on-metered freeway alternative. It 
would also mean that the committee had concluded 
that the intangible advantages of the commuter rail 
alternative are also insufficient to outweigh the per
formance and cost-effectiveness advantages of the 
bus-on-metered freeway alternative---in particular, 
to outweigh the advantage of the bus-on-metered 
freeway alternative of being able to perform well 
under even the most pessimistic of possible future 
conditions for transit use in the Region. 
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The bus-on-metered freeway facilities and services 
constituting the system plan under this option are 
shown on Map 142. The bus-on-metered freeway 
routes and stations included in this plan are those 
that the quantitative evaluations indicated would 
provide cost-effective service throughout the day 
at maximum headways of 30 minutes during peak 
travel periods and 60 minutes during off-peak 
travel periods under the moderate growth scenario
centralized land use plan alternative future-the 
most optimistic of the alternatives considered. This 
plan would, in fact, be the truncated bus-on
metered freeway plan that was tested and evalu
ated under that most optimistic future, but with 
some adjustments in the supporting secondary 
(express) and tertiary (local) transit service. This 
extent of facilities and services can be recom
mended because even under the stable or declining 
growth scenario-decentralized land use plan future
the most pessimistic future for transit use in the 
Milwaukee area-all of the bus-on-metered freeway 
services would be viable during at least the peak 
travel periods, if not on an all-day basis. Also, 
those facilities and services included in this bus
on-metered freeway plan but found to be cost
effective under only the most optimistic future 
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Map 142 

BUS-ON -METERED FREEWAY 
PRIMARY TRANSIT SYSTEM PLAN : 

OPTION ONE FOR STUDY ADVISORY 
COMMITTEE PLAN RECOMMENDATION 
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Sourctf : SEWRPC. 
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conditions would be staged to be implemented 
last, and then only if future conditions in the 
Milwaukee area were found to approximate the 
most optimistic conditions for transit use. 

Plan Description: The recommended bus-on
metered freeway primary transit system plan calls 
for the expansion of the existing system of routes 
of buses operating over freeways, the expansion of 
all bus-on-freeway service to all-day weekday ser
vice at maximum head ways of 30 minutes in peak 
travel periods and 60 minutes in off-peak travel 
periods, and the provision of extensive preferential 
treatment for buses operating in primary transit 
use. As shown on Map 142, the bus-on-metered 
freeway system plan would expand primary transit 
service within Milwaukee County, and extend ser
vice to the south to the Cities of Racine and 
Kenosha in Racine and Kenosha Counties, to the 
southwest to the Village of Mukwonago in Wau
kesha County, to the northwest to the City of West 
Bend in Washington County, and to the north to 
the City of Port Washington in Ozaukee County. 

The primary transit system plan would consist of 
24 bus-on-freeway routes totaling 955 route miles 
in length and having a total of 53 stations, 47 of 
which would have park-ride lots. Twenty-two of 
the 53 stations and 16 of the park-ride lots would 
be located in Milwaukee County. Under the plan, 
high-capacity articulated buses would operate in 
primary transit service primarily over existing and 
proposed metered freeways between outlying park
ride lots and the Milwaukee central business dis
trict. Bus routes from park-ride lots in Milwaukee 
County to the central business district would be 
operated with a limited number of intermediate 
stops, as necessary, to connect and coordinate with 
feeder express and local bus service, and to provide 
access to major travel generators other than the 
Milwaukee central business district. 

Primary transit bus routes originating at locations 
outside Milwaukee County but within the Mil
waukee urbanized area would generally serve two 
outlying park-ride lots prior to proceeding in an 
essentially nonstop mode of operation to the 
Milwaukee central business district. Primary transit 
bus routes originating at locations outside the 
Milwaukee urbanized area would have stops at two 
to five outlying park-ride lots prior to proceeding 
in an essentially nonstop mode of operation to the 
central business district. The park-ride lots would 
be located, to the extent practicable, within or 
near freeway interchanges to minimize travel times. 
Within the Milwaukee central business district, all 
primary transit bus routes would be operated over 
E. and W. Wisconsin Avenue for a distance of about 
two miles, with stops approximately every one-
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quarter mile. Wisconsin Avenue would be converted 
to a mall for the exclusive use of public transit 
vehicles between N. 10th Street and N. Prospect 
Avenue--a distance of about 1.3 miles. 

The Milwaukee area freeways over which the buses 
in primary transit service would operate under 
this bus-on-metered freeway plan would be opera
tionally controlled during peak travel periods, 
requiring the expansion of the present limited 
freeway traffic management system serving central 
Milwaukee County to an areawide system. All 
freeway on-ramps in the Milwaukee urbanized area 
would need to be ramp-metered to restrain auto
mobile and truck access to the freeways during 
peak travel periods. The ramp meters would need 
to be operated through a central control system 
which would continuously measure traffic volumes 
on those portions of the freeway system needed 
for transit service through an interconnected series 
of traffic-sensing devices. As freeway traffic 
volumes approached the levels beyond which 
freeway operating speeds may be expected to 
deteriorate, fewer automobiles and trucks would 
be permitted to enter the freeway system. Suf
ficient constraint would be exercised to ensure 
uninterrupted freev'ay traffic flow and operating 
speeds of at least 40 mph on all freeway segments, 
including otherwise congested segments. Conse
quently, average speeds on the bus-on-freeway 
routes, including all stops, would range between 
19 and 35 mph. 

This bus-on-metered f~'eeway system plan also 
envisions complementary expansion and improve
ment of the express and local elements of the 
Milwaukee area transit system. Five additional 
express, or limited-stop, routes would be provided 
in addition to the seven routes included in the 
base plan-only three of which were actually in 
operation in 1980. These twelve express routes 
would operate in a coordinated manner with the 
expanded bus-on-freeway primary transit system. 
The local transit system element in the Milwaukee 
area would be extended where cost-effective under 
the bus-on-freeway plan into all contiguous areas 
of urban development, including all of northern 
and most of southern Milwaukee County, southern 
Ozaukee County, southeastern Washington County, 
and eastern Waukesha County. 

Primary Transit Plan Staging: This bus-on-metered 
freeway primary transit system plan would be 
implemented in stages over the plan design period, 
not only because the extent of primary transit 
service proposed in the plan must evolve gradually 
over the planning period as financial resources 
become available, but also because only if public 
transit needs and ridership increase as anticipated 



will the proposed bus-on-metered freeway facilities 
and services warrant expansion to the extent envi
sioned in the plan. It is proposed that this plan be 
implemented in three stages. Those proposals of 
the plan which are the most certain to be needed 
and which have been identified as the most cost
effective would be implemented in the first stage. 
This stage would include all those bus-on-metered 
freeway facilities and services which were shown to 
work well under the full range of alternative future 
conditions considered. As shown on Map 143 and 
in Tables 375 and 376, these routes and stations 
are those of the truncated bus-on-metered freeway 
plan tested and evaluated under the stable or 
declining growth scenario-decentralized land use 
plan alternative future---the most pessimistic of the 
alternative futures. 

Under this first stage of plan implementation, pri
mary transit service would be provided on seven 
routes totaling 317 route miles between downtown 
Milwaukee and Brown Deer to the north; Meno
monee Falls, and Germantown to the northwest; 
West Allis, Brookfield, and Waukesha to the west; 
Greenfield and Greendale to the southwest; and 
Oak Creek, Racine, and Kenosha to the south. The 
service to the communities of Menomonee Falls 
and Germantown to the northwest and Racine and 
Kenosha to the south would represent extensions 
of existing bus-on-freeway service. All of the other 
bus-on-freeway primary transit service under this 
first stage of plan implementation would represent 
an expansion of the bus-on-freeway service pres
ently provided from peak-period service only to 
midday and evening off-peak-period service as well. 

Under the first stage of plan implementation, 
a total of 18 transit stations would be provided 
outside the Milwaukee central business district, 
15 of which would have park-ride lots. Fifteen of 
these 18 stations and 12 of the 15 park-ride lots 
are not part of the present bus-on-freeway system. 
Ten of the 18 stations would be located in Mil
waukee County, 7 of which would have park-ride 
facilities. It is also recommended that the Wiscon
sin Avenue transit mall and the areawide freeway 
traffic management system be implemented as part 
of the first stage of this plan. 

If warranted, the second stage of implementation 
of the plan would include those bus-on-freeway 
facilities and services which would be expected to 
work well under the intermediate future conditions 
for the Milwaukee area, but not under the most 
pessimistic conditions. The second stage facilities 
and services would be implemented only after the 
first stage facilities and services had been imple
mented, and then only if it appeared that future 
conditions in the Milwaukee area were progressing 

toward those considered under this study to be 
intermediate with respect to future transit needs 
and use-that is, those postUlated under either of 
the two intermediate alternative futures: the stable 
or declining growth scenario-centralized land use 
plan future or the moderate growth scenario
decentralized land use plan future. 

As shown on Map 144, seven additional bus-on
freeway routes, representing 252 route miles of 
service, would be added to the bus-on-freeway 
primary transit system under this second stage 
of plan implementation. This second stage of the 
plan would extend bus-on-freeway service to the 
communities of Saukville, and Port Washington. In 
addition, it would increase bus-on-freeway service 
to the communities of Whitefish Bay, Glendale, 
West Allis, Oak Creek, Oconomowoc, Nashotah, 
Hartland, Pewaukee, and Waukesha over that pro
vided under the first stage of the plan. Twelve 
transit stations in addition to those existing after 
implementation of the first stage of the plan would 
be required under the second stage, all of which 
would have park-ride lots. Four of these additional 
stations would be located in Milwaukee County. 
Thus, implementation of the second stage of the 
plan would result in an extent of bus-on-metered 
freeway facilities and services equivalent to that 
proposed under the truncated bus-on-freeway plans 
tested and evaluated under the intermediate stable 
or declining growth scenario-centralized land use 
plan and moderate growth scenario-decentralized 
land use plan futures. 

The remaining 10 routes of this bus-on-metered 
freeway plan, which would be implemented under 
the third and final stage of development, are those 
routes which would be expected to work well only 
if future conditions in the Milwaukee area approach 
those considered to be the most optimistic for 
transit needs and use over the plan design period, 
as shown on Map 145. These 10 routes would 
provide an additional 386 route miles of service. 
This third stage of the plan would extend bus-on
freeway service to the communities of Mequon, 
Thiensville, Cedarburg, and Grafton in Ozaukee 
County; Hales Corners, Franklin, and South Mil
waukee in Milwaukee County; West Bend and Jack
son in Washington County; and Mukwonago, Big 
Bend, Muskego, New Berlin, and Butler in Waukesha 
County. It would also expand bus-on-freeway ser
vice provided under the second stage of plan imple
mentation to the communities of Wauwatosa, 
Menomonee Falls, Brookfield, and Greendale. 

An additional 22 transit stations would be pro
vided with these routes, 20 of which would have 
park-ride lots. Seven of these stations and 5 of 
these park-ride lots would be located in Milwaukee 
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County. These additional facilities and services 
would be implemented only after the first two 
stages of recommendations had been implemented, 
and only if it appeared that conditions in the Mil
waukee area were progressing toward those con
sidered under this study to be the most optimistic 
with respect to future transit needs and use. This 
third stage of plan implementation would include 
all bus-on-freeway facilities and services in the trun
cated bus-on-freeway plan tested under the mod
erate growth scenario-centralized land use plan 
alternative future. 

Option Two-Recommendation of a Two-Tier 
System Plan: The other option presented by the 
Commission staff to the study advisory committee 
was a two-tier plan. The lower tier of the plan 
would recommend implementation of all the 
bus-on-freeway facilities and services of the other 
option recommended by the staff except in the 
northwest corridor of the Milwaukee area, where 
a light rail transit facility would be recommended 
for implementation. In addition, in those four 
Milwaukee area corridors other than the northwest 
corridor within which quantitative test and evalua
tion had indicated light rail transit would work 
well under the full range of future conditions, and 
in the corridor between the Milwaukee and Racine 
and Kenosha areas shown to be feasible for com
muter rail, the bus-on-freeway facilities recom
mended for implementation under the lower tier of 
the plan would be modified as necessary to permit 
eventual upgrading to light rail transit or commuter 
rail operation as appropriate. These light rail transit 
and commuter rail facilities would comprise an 
upper tier of the plan. The bus and rail facilities in 
that upper tier would not be recommended for 
immediate implementation; rather, the upper tier 
would be intended to assure that actions were not 
taken to foreclose their possible implementation in 
the future. 

Selection of this option by the study advisory 
committee would mean that it had concluded that 
the intangible benefits attendant to the higher cost 
light rail transit alternative sufficiently outweigh 
the significant capital cost advantage of the bus-on
metered freeway alternative and the capital cost 
advantage of a bus-on-busway alternative to war
rant development of a light rail transit facility 
in the northwest corridor of Milwaukee County. 
Selection of this option would also indicate that 
the study advisory committee considered very 
important the potential of light rail transit to oper
ate during a motor fuel shortage and to operate in 
the very long-term future, when petroleum-based 
motor fuels may be expected to become scarce and 
quite costly. And perhaps even more importantly, 
it would indicate that the committee considered 
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the potential of light rail transit to shape urban 
land use development and redevelopment to be of 
great importance. 

Through the inducement of sound land use devel
opment by public transit, a land use pattern such 
as the centralized land use pattern postulated 
in the adopted regional land use plan could be 
encouraged to evolve in southeastern Wisconsin. 
Such a centralized land use pattern would require 
a reversal of the trend of diffused, low-density 
land development which has been prevalent in 
the Region since the 1950's. It would represent 
a reversal in the population out-migration in Mil
waukee County and a return to the land use and 
population densities of the late 1960's and early 
1970's in central Milwaukee County, when the 
resident population of that County peaked. Also, 
it would represent a return to the historic devel
opment trends that were evident within the Region 
prior to 1950, with new urban development occur
ring at high and medium densities largely in 
concentric rings outward from, and generally along, 
the full periphery of the established urban centers 
of the Region. 

One of the benefits of a more centralized land 
use pattern is that it would better provide for 
the restoration of deteriorated urban areas and 
the conservation of stable urban areas than would 
a decentralized land use pattern. Such restoration 
and conservation would conserve substantial public 
and private financial resources by maximizing the 
use of sound existing buildings and urban improve
ments, including streets, sidewalks, and lighting; 
sewer and water mains and laterals; and gas, elec
tric, and telephone lines. It would also provide 
for the preservation and revitalization of the 
central city of the Region. The preservation and 
revitalization of existing developed urban areas of 
the Region would also reduce the need for new 
urban development and the attendant conversion 
of agricultural and other open lands to urban 
use. Among the potential adverse environmental 
impacts associated with the expansion of urban 
development are the loss of wetlands, woodlands, 
and wildlife habitat areas; the loss of prime agri
cultural lands; an increase in storm water runoff 
and flood flows in streams and watercourses; an 
increase in soil erosion and attendant sedimenta
tion in streams and lakes during the land develop
ment process; an increase in pollutant loadings in 
surface waters and groundwaters; and an increase 
in air pollution. 

Also, if the new urban development is diffused, 
as has been the case in recent years in the Region, 
it would tend to break up economical farm units 
and create urban enclaves which cannot be effici-
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Under the first 01 the two oPtions considered by thc swdy adVisory committee for selection as the primary transi t system plan for Ihe Mi lwaukee area, a bus
on·metered freeway system would be developed over the plan design period In three stages . Durmg the firs t stage 0 1 plan implementation, the e)(is l lr'Ig sySlem 
of motor buses operating over freeways would be expanded hom operation durin!! weekday peak travel periuds only 10 all ·day operation at minimum headway s 
01 30 minu tes in peak travel Ileriod~ and 60 mmu tes m off-peak Havel periods. In ilddi t ion, extensive p releremial treatmen t would be provided fo r bU$es operating 
rn primary transit $ervice through the development of an areawrde freeway traffic managemen t system and a transi t ma ll in downtown Mr lwaukee. Prrmary tran$it 
service would be prOVldl!d on seven rou tes tO taling 317 route miles, ann would include a total of 18 transl l uat ions outside the Mi lwaukee cenlral buslnes~ district, 
of which 15 would have park .ride lots. 01 these 18 stations. 10 would be located rn Milwaukee County. 7 of which~wOlJld have park-ride lacll lties. All the service 
improvements recommended to be Cilrried out durmg the first stilge of implementil, ion of the plan were shown by the p lan tes t and evaluatiQn to work well under 
even the mos t peSSimist ic future for tranSl' use and developmen t rn the Region. 

Source: SEWRPC. 
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Table 375 

STAGING OF IMPLEMENTATION OF BUS-ON-METERED FREEWAY SYSTEM PLAN ROUTES 

Bus-on-Freeway Routes Recommended for Implementation Under the First Stage of the Recommended Plan 

Station 
Route Number Stations 

4-Brown Deer 7 N. 76th Street and W. Brown Deer Road 

8 I H 43 and W. Brown Deer Road 
10 IH 43 and W. Locust Street 
11 IH 43 and W. North Avenue 
34 N. 3rd Street and W. Wisconsin Avenue 

6-Northwest Side 12 W. Appleton Avenue and W. Silver Spring Drive 

13 W. North Avenue and W. Lisbon Avenue 

34 N. 3rd Street and W. Wisconsin Avenue 

9-Germantown/Menomonee Falls 18 N. Pilgrim Road and W. Mequon Road 

20 STH 175 and W. Good Hope Road 

32 N. 84th Street and IH 94 
34 N. 3rd Street and W. Wisconsin Avenue 

13-Waukesha 29 N. Barstow Street and W. Main Street 

30 N. Barker Road and W. Blue Mound Road 

32 N. 84th Street and IH 94 
34 N. 3rd Street and W. Wisconsin Avenue 

16-Greenfield 38 S. 76th Street and W. Cold Spring Road 
34 N. 3rd Street and W. Wisconsin Avenue 

19-Kenosha 45 6th Avenue and 56th Street 
46 STH 31 and 52nd Avenue 
52 IH 94 and W. College Avenue 
34 N. 3rd Street and W. Wisconsin Avenue 

20-Racine 47 Wisconsi n Avenue and 6th Street 
48 STH 31 and 12th Street 
49 IH 94 and STH 20 
52 I H 94 and W. College Avenue 
34 N. 3rd Street and W. Wisconsin Avenue 

Bus-on-Freeway Routes Recommended for Implementation Under the Second Stage of the Recommended Plan 

Station 
Route Number Stations Or Stops 

1-Port Washington 1 IH 43 and STH 33 

2 IH 43 and CTH Q 

9 IH 43 and W. Silver Spring Drive 
11 IH 43 and W. North Avenue 

34 N. 3rd Street and W. Wisconsin Avenue 

5-River Hills 9 IH 43 and W. Silver Spring Drive 

11 IH 43 and W. North Avenue 

34 N. 3rd Street and W. Wisconsin Avenue 

11-0conomowoc 24 S. Main Street and E. Wisconsin Avenue 

25 Lakeland Road and STH 16 
26 Merton Avenue and STH 16 
27 Main Street and USH 16 
31 N. Moorland Road and IH 94 
32 N. 84th Street and IH 94 
34 N. 3rd Street and W. Wisconsin Avenue 

12-Pewaukee 28 Grandview Boulevard and IH 94 
31 N. Moorland Road and IH 94 
32 N. 84th Street and I H 94 
34 N. 3rd Street and W. Wisconsin Avenue 

17-West Allis 35 USH 45 and W. National Avenue 

34 N. 3rd Street and W. Wisconsin Avenue 

21-0ak Creek/Ryan Road 50 IH 94 and Ryan Road 
34 N. 3rd Street and W. Wisconsin Avenue 

24-South Side/Holt Avenue 53 IH 94 and W. Holt Avenue 

34 N. 3rd Street and W. Wisconsin Avenue 
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Table 375 (continued) 

Bus-on-Freeway Routes Recommended for Implementation Under the Third Stage of the Recommended Plan 

Station 
Route Number 

2-Cedarbu rg/G rafton 3 
4 

9 
11 
34 

3-Mequon 5 
6 
9 

11 
34 

7-Wauwatosa 23 
33 
34 

8-West Bend 14 
15 
16 
17 
19 
32 
34 

10-Brookfield 21 
22 
32 
34 

14-Mukwonago 41 
42 
43 
44 
31 
32 
34 

15-Hales Corners 36 
34 

18-Franklin 37 
39 
40 
34 

22-0ak Creek/Rawson Avenue 51 
34 

23-South Side/College Avenue 52 
34 

Source: SEWRPC_ 

ently served with basic urban services_ This "urban 
sprawl" type of development typically relies on 
septic tanks which, if placed on improper soils or 
if poorly maintained and malfunctioning, can con
tribute to the pollution of surface water and con
taminate groundwater underlying the Region. 

Finally, the more centralized land use pattern will 
result in a more efficient, economical, and envi
ronmentally sound transportation system in the 

Stations 

S. 1 st Avenue and Wisconsin Avenue 
IH 43 and CTH C 
I H 43 and W. Silver Spring Drive 
IH 43 and W. North Avenue 
N. 3rd Street and W. Wisconsin Avenue 

Cedarburg Road and Highland Road 
IH 43 and Mequon Road 
I H 43 and W. Silver Spring Drive 
IH 43 and W. North Avenue 
N. 3rd Street and W. Wisconsin Avenue 

USH 45 and W. Watertown Plank Road 
Cemetery Access Road and I H 94 
N. 3rd Street and W. Wisconsin Avenue 

S. Main Street and W. Washington Avenue 
S. Main Street and Paradise Avenue 
USH 45 and STH 60 
USH 45 and USH 145 
USH 41 and Main Street 
N.84th Street and IH 94 
N. 3rd Street and W. Wisconsin Avenue 

N. Calhoun Road and W. Capitol Drive 
N. 124th Street and W. Capitol Drive 
N. 84th Street and IH 94 
N. 3rd Street and W. Wisconsin Avenue 

STH 83 and STH 15 
CTH F and STH 15 
Racine Avenue and STH 15 
S. Moorland Road and STH 15 
N. Moorland Road and I H 94 
N. 84th Street and I H 94 
N. 3rd Street and W. Wisconsin Avenue 

S. 108th Street and STH 15 
N. 3rd Street and W. Wisconsin Avenue 

W. Loomis Road and W. Rawson Avenue 
W. Loomis Road and W. Grange Avenue 
S. 27th Street and IH 894 
N. 3rd Street and W. Wisconsin Avenue 

Nicholson Avenue and E. Rawson Avenue 
N. 3rd Street and W. Wisconsin Avenue 

College Avenue and IH 94 
N. 3rd Street and W. Wisconsin Avenue 

Region. This has been shown in previous Commis
sion transportation planning efforts and in this 
Milwaukee area primary transit system alternatives 
analysis. A decentralized land use pattern in the 
Southeastern Wisconsin Region has been shown 
consistently to result in higher levels of motor fuel 
consumption for transportation, higher levels of 
vehicle miles of travel, greater air pollutant emis
sions by the transportation system, and a less 
efficient public transit system. 
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Table 376 

STAGING OF IMPLEMENTATION OF BUS-ON-METERED FREEWAY SYSTEM PLAN STATIONS 

Bus-on-Freeway Stations Recommended for Implementation Under the First Stage of the Recommended Plan 

Station 
Passenger Facil ities 

Number Intersection Civil Division Status Shelter Parking 

7 N. 76th Street and W. Brown Deer Road. City of Milwaukee Proposed Yes Yes 

8 IH 43 and Brown Deer Road Village of River Hills Existing Yes Yes 

10 IH 43 and W. Locust Street. .. . . City of Milwaukee Proposed Yes No 

11 I H 43 and W. North Avenue. City of Milwaukee Proposed Yes No 

12 W. Appleton Avenue and W. Silver Spring Drive City of Milwaukee Proposed Yes Yes 

13 W. North Avenue and W. Lisbon Avenue. City of Milwaukee Proposed Yes No 

18 Pilgrim Road and Mequon Road .. Village of Germantown Proposed Yes Yes 

20 N. 107th Street and W. Good Hope Road City of Milwau kee Proposed Yes Yes 

29 N. Barstow Street and W. Main Street City of Wau kesha Proposed Yes Yes 

30 N. Barker Road and W. Blue Mound Road. Town of Brookfield Existing Yes Yes 

32 N. 84th Street and IH 94. . . · . City of Milwaukee Proposed Yes Yes 
34 N. 3rd Street and W. Wisconsin Avenue City of Milwau kee Existing Yes No 

38 S. 76th Street and W. Cold Spring Road. City of Greenfield Proposed Yes Yes 

45 6th Avenue and 56th Street. City of Kenosha Proposed Yes Yes 

46 STH 31 and 52nd Avenue .. City of Kenosha Proposed Yes Yes 
47 Wisconsin Avenue and 6th Street. City of Racine Proposed Yes Yes 

48 STH 31 and 12th Street Town of Mt. Pleasant Proposed Yes Yes 
49 IH 94 and STH 20 ... Town of Mt. Pleasant Proposed Yes Yes 

52 IH 94 and W. College Avenue ... City of Milwaukee Existing Yes Yes 

Bus-on-Freeway Stations Recommended for Implementation Under the Second Stage of the Recommended Plan 

Station 
Passenger Facilities 

Number Intersection Civil Division Status Shelter Parking 

1 IH 43 and STH 33 .... · . · . Village of Saukville Proposed Yes Yes 

2 IH 43 and CTH Q. · . .. Town of Grafton Proposed Yes Yes 

9 IH 43 and W. Silver Spring Drive Village of Glendale Existing Yes Yes 
24 S. Main Street and E. Wisconsin Avenue. City of Oconomowoc Proposed Yes Yes 

25 Lakeland Road and STH 16 . .. Village of Nashotah Existing Yes Yes 

26 Merton Avenue and STH 16. · . Village of Hartland Proposed Yes Yes 
27 Main Street and USH 16 . · . Village of Pewau kee Proposed Yes Yes 

28 Grandview Boulevard and I H 94 City of Wau kesha Proposed Yes Yes 

31 N. Moorland Road and IH 94 . City of Brookfield Proposed Yes Yes 

35 USH 45 and W. National Avenue City of West All is Proposed Yes Yes 

50 IH 94 and Ryan Road · . City of Oak Creek Proposed Yes Yes 

53 IH 94 and W. Holt Avenue. City of Milwaukee Existing Yes Yes 

Bus-on-Freeway Stations Recommended for Implementation Under the Third Stage of the Recommended Plan 

Station 
Passenger Facil ities 

Number Intersection Civil Division Status Shelter Parking 

3 S. 1 st Avenue and Wisconsin Avenue. Village of Grafton Proposed Yes Yes 

4 I H 43 and CTH C . · . Town of Grafton Existing Yes Yes 

5 Cedarburg Road and Highland Road .. City of Mequon Existing Yes Yes 

6 I H 43 and Mequon Road. City of Mequon Proposed Yes Yes 

14 N. Main Street and W. Washington Street City of West Bend Proposed Yes Yes 

15 S. Main Street and W. Paradise Drive. City of West Bend Proposed Yes Yes 
16 USH 45 and STH 60 .. Town of Polk Proposed Yes Yes 

17 USH 45 and USH 145 Town of Polk Proposed Yes Yes 

19 USH 41 and Main Street. Village of Proposed Yes Yes 
Menomonee Falls 

21 N. Calhoun Road and W. Capitol Drive. City of Brookfield Proposed Yes Yes 

22 N. 124th Street and W. Capitol Drive. City of Wauwatosa Proposed Yes Yes 

23 USH 45 and W. Watertown Plank Road City of Wauwatosa Existing Yes Yes 

33 Cemetery Access Road and I H 94. · . City of Milwau kee Proposed Yes No 

36 S. 108th Street and STH 15 . .. City of Greenfield Existing Yes Yes 

37 W. Loomis Road and W. Rawson Avenue City of Frankl in Proposed Yes Yes 

39 W. Loomis Road and W. Grange Avenue. Village of Greendale Proposed Yes No 

40 S. 27th Street and I H 894 City of Milwaukee Proposed Yes Yes 
41 STH 83 and STH 15 · . .. Town of Mukwonago Existing Yes Yes 
42 CTH F and STH 15. Town of Vernon Existing Yes Yes 
43 Racine Avenue and STH 15 . City of New Berlin Existing Yes Yes 
44 S. Moorland Road and STH 15 City of New Berl in Proposed Yes Yes 
51 Nicholson Avenue and E. Rawson Avenue. City of Oak Creek Proposed Yes Yes 

Source: SEWRPG. 
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Map 144 
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Under the l irs t of the twO options cons idered by the study advisory comminee for selection as the best primary transit system ptan for the Milwaukee area, a bus
on-me tered fleeway sy stem wou ld be developed over the plan design per iod in th ree stages. During the second stage of plan implementation, primary transit service 
to some communIties served under the first s tage of this plan wou ld be increased, and se ...... ice lNOuld be provided to addi t ional communit ies not se ...... ed by primary 
transit service under the f, rst stage. The c )(pansion of faci lit ies and services under the second stage would be contingent upon future condit ions in the Milwaukee 
area progressing toward those postu lated under either of the t ...... o intermediate alternative futures. This stage would encompass the addition of seven primary transit 
routes to the system implemented under the first stage. Represe nting 252 additional route miles, this service would include a total of 12 additIonal trans it stations, 
all of which wou ld have park·r ide lots. 01 these 12 stations, 4 wou ld be located within Milwaukee County. 

$Durce: SEWRPC. 
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Map 145 
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Plan Description: The primary transit system plan 
recommended for adoption and implementation 
under this option is shown on Maps 146 and 147. 
Under the lower tier of the plan, a light rail transit 
facility would be operated in the northwest cor
ridor, since light rail transit was shown to work 
well in this corridor under the full range of alter
native future conditions considered under this 
study. The lower tier of the plan would also 
include, except in the northwest corridor, all those 
bus-on-freeway facilities and services which may 
be expected to provide cost-effective service 
throughout the day under the most optimistic 
alternative future for transit use-the moderate 
growth scenario-centralized land use plan alter
native future. This extent of facilities and services 
can be recommended for implementation because 
even under the stable or declining growth scenario
decentralized land use plan alternative future-the 
most pessimistic future for transit in the Mil
waukee area-all these bus-on-metered freeway 
services would be viable at least during the peak 
travel periods. Also, those bus-on-freeway facilities 
and services included in the plan but established as 
cost-effective only under most optimistic future 
conditions will be staged to be implemented last, 
and then only if future conditions in the Mil
waukee area are found over time to approximate 
the most optimistic conditions for transit use. 

Under this lower tier of the plan, the locations of 
the routes and park-ride lots of these bus-on
freeway services would be modified as necessary 
to permit the ready conversion to light rail transit 
operation in four corridors, and to commuter rail 
operation in the Milwaukee-Racine-Kenosha cor
ridor, under the upper tier of this plan, as shown 
on Map 148. These four light rail transit corridors 
include all those corridors, except the northwest 
corridor, within which it was established that light 
rail transit would work well under the full range 
of alternative future conditions considered in the 
study. No actions would be proposed to be taken 
to implement this upper tier of recommendations 
other than those required to ensure that the con
cerned facilities could be developed at some time 
in the future, and that any bus-on-freeway facili
ties and services implemented in the corridors are 
adaptable to the possible eventual conversion to 
rail transit operation. Implementation of the 
upper-tier light rail transit and commuter rail 
recommendations would occur only following the 
recommended implementation of light rail transit 
in the northwest corridor, and following a deter
mination, based on that implementation, of the 
extent to which the intangible benefits of rail 
transit, particularly with respect to land develop
ment and redevelopment, were being achieved. 

Thus, the lower tier of the primary transit system 
plan recommended under this option for the 
Milwaukee area, as shown on Map 146, calls for the 
construction and operation of a light rail transit 
facility in the Milwaukee northwest corridor, the 
expansion of the existing system of routes of buses 
operating over freeways in all other Milwaukee area 
corridors, the expansion of all primary transit ser
vice from weekday peak-period service to all
day weekday service at maximum headways of 
30 minutes in peak travel periods and of 60 minutes 
in off-peak travel periods, and the provision of 
extensive preferential treatment for buses oper
ating in primary transit service. It also calls for all 
new bus-on-freeway facilities and services to be 
implemented so as to permit possible eventual 
conversion to light rail operation in four additional 
corridors and to commuter rail operation in the 
Milwaukee-Racine-Kenosha corridor, as shown on 
Map 147. 

The light rail transit facility in the northwest cor
ridor would extend through the City of Milwaukee 
from its central business district westerly along 
W. Wisconsin Avenue to N. 44th Street, and then 
north across the Menomonee River Valley to 
N. Sherman Boulevard. The facility would then 
extend along N. Sherman Boulevard to W. Silver 
Spring Drive, and thence northwesterly to the 
Northridge Shopping Center. The facility would 
have a length of about 14.3 miles, of which about 
11.8 miles would be located on the surface and 
about 2.5 miles would be on elevated structure. 
All of the guideway would be constructed for 
exclusive light rail transit use. At-grade intersec
tions with public streets, would be located along 
the guideway, but the light rail vehicles would 
receive preferential treatment at these intersections 
through traffic signalization. A total of 27 stations, 
3 of which would have park-ride lots, would be 
provided along the guideway. The stations would 
be located approximately one-quarter mile apart 
in the central business district, one-half mile apart 
in other high-density development areas, and one 
mile apart in medium-density development areas. 
Average speeds on the route would be about 
20 mph. Headways during the peak periods would 
range from 4 to 12 minutes, with' some service 
being provided by trains of two articulated light 
rail vehicles. During the off-peak periods, head ways 
would range from 12 to 60 minutes, both in the 
midday and the evening travel periods, with all ser
vice being provided by trains made up of a single
articulated vehicle. 

The bus-on-metered freeway facilities and services 
recommended for implementation under the lower 
tier of plan would expand primary transit service 
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Map 146 
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within Milwaukee County, and extend service 
to the south to the City of Kenosha in Kenosha 
County, to the southwest to the Village of Muk
wonago in Waukesha County, to the northwest 
to the City of West Bend in Washington County, 
and to the north to the City of Port Washington 
in Ozaukee County. Throughout the entire Mil
waukee area, bus-on-freeway service would be 
expanded to an all-day service. 

This bus-on-freeway element would consist of 
22 bus-on-freeway routes totaling 900 route miles 
in length and having a total of 46 stations, 43 of 
which would have park-ride lots. Sixteen of the 
46 stations would be located in Milwaukee County, 
13 of which would have park-ride lots. Under the 
plan, articulated, high-capacity buses would operate 
in primary transit service primarily over existing 
and proposed metered freeways between outlying 
park-ride lots and the Milwaukee central business 
district. Bus routes from park-ride lots in Mil
waukee County to the central business district 
would be operated with a limited number of inter
mediate stops, as necessary, to connect and coor
dinate with feeder express and local bus service, 
and to provide access to major travel generators 
other than the Milwaukee central business district. 

Primary transit bus routes originating at locations 
outside Milwaukee County but within the Mil
waukee urbanized area would generally serve two 
outlying park-ride lots prior to proceeding in an 
essentially nonstop mode of operation to the Mil
waukee central business district. Primary transit 
bus routes originating at locations outside the 
Milwaukee urbanized area would have stops at two 
to five outlying park-ride lots prior to proceeding 
in an essentially nonstop mode of operation to the 
central business district. The park-ride lots would 
be located, to the extent practicable, within or 
near freeway interchanges to minimize travel times. 
Within the Milwaukee central business district, all 
primary transit bus routes would be operated over 
E. and W. Wisconsin Avenue for a distance of 
about two miles, with stops approximately every 
one-quarter mile; and Wisconsin Avenue would 
be converted to a mall for exclusive use by public 
transit vehicles between N. 10th Street and N. Pros
pect Avenue-a distance of about 1.3 miles. 

The Milwaukee area freeways over which the buses 
in primary transit service would operate would be 
operationally controlled during peak travel periods, 
requiring the expansion of the present limited free
way traffic management system serving central 
Milwaukee County to an areawide system. All free
way on-ramps in the Milwaukee urbanized area 
would need to be ramp-metered to restrain auto
mobile and truck access to the freeways during 
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peak travel periods. The ramp meters would need 
to be operated through a central control system 
which would continuously measure traffic volumes 
on those portions of the freeway system needed 
for transit service through an interconnected series 
of traffic-sensing devices. As freeway traffic 
volumes approached the levels beyond which 
freeway operating speeds may be expected to 
deteriorate, fewer automobiles and trucks would 
be permitted to enter the freeway system. Suf
ficient constraint would be exercised to ensure 
uninterrupted freeway traffic flow and operating 
speeds of at least 40 mph on all freeway seg
ments, including otherwise congested freeway 
segments. Consequently, average speeds on the 
bus-on-freeway routes, including all stops, would 
range between 19 and 35 mph. 

This plan also envisions complementary expansion 
and improvement of the express and local elements 
of the Milwaukee area transit system. Three addi
tional express, or limited-stop, routes would be 
provided in addition to the seven routes included 
in the base plan-only three of which were actually 
in operation in 1980. These 10 express routes 
would operate in a coordinated manner with the 
light rail and bus-on-metered freeway primary 
transit system. Under the plan, the local transit 
system element in the Milwaukee area would be 
extended where cost-effective into all contiguous 
areas of urban development, including all of 
northern and most of southern Milwaukee County, 
southern Ozaukee County, southeastern Washing
ton County, and eastern Waukesha County. 

Under the upper tier of the plan, four additional 
light rail transit routes, or corridors, are planned, 
along with one commuter rail corridor. The light 
rail facilities and services would be located on four 
routes in four corridors extending from the Mil
waukee central business district. One route would 
extend about 9.4 miles from the intersection of 
N. 6th Street and W. Wisconsin Avenue north along 
N. 6th Street and the one-way pair of N. 7th and 
N. 8th Streets through Milwaukee's near north 
side. The route would then proceed in a north
westerly direction along W. Atkinson Avenue, 
W. Capitol Drive, and W. Appleton Avenue, termi
nating at Timmerman Field. A second route would 
extend from the intersection of N. 6th Street and 
W. Wisconsin Avenue south across the 6th Street 
viaduct, along the one-way pair of S. 4th and 
S. 5th Streets. The route would then continue along 
S. Chase and S. Howell Avenues, turning in an east
erly direction following the former Milwaukee 
Electric Lines Lakeside Belt Line right-of-way to 
S. Kinnickinnic Avenue. At S. Kinnickinnic Avenue, 
the route would proceed along the Chicago & North 
Western's railway right-of-way through the City of 



Cudahy, terminating at S. Whitnall Avenue. The 
third route would, as in the northwest corridor, 
extend from downtown Milwaukee along W. Wis
consin Avenue to N. 44th Street, where it would 
turn in a southerly direction passing Milwaukee 
County Stadium. The route would proceed along 
the cleared right-of-way of the Stadium Freeway
South extension through the City of West Mil
waukee, continuing south along S. 43rd Street 
before proceeding southwesterly along the former 
Milwaukee Electric Lines Lakeside Belt Line right
of-way, W. Forest HomeAvenue,and S. 76th Street 
and terminating at the Southridge Shopping Center 
in the Village of Greendale. The last route would 
extend from downtown Milwaukee along W. Wis
consin Avenue to S. 44th Street, as in the routes to 
the Northridge and Southridge Shopping Centers, 
would pass Milwaukee County Stadium, and would 
then continue in a westerly direction along the 
former Milwaukee Electric Lines Local Rapid 
Transit Line as far west as N. Glenview Avenue. 
The route would then proceed in a northwesterly 
direction through the Milwaukee County Institu
tions grounds, terminating at the Mayfair Mall 
Shopping Center in the City of Wauwatosa. 

These four light rail transit routes would entail 
an additional 34.2 miles of guideway, of which 
30 miles, or 88 percent, would be on surface 
alignment and 4.2 miles, or 12 percent, would 
be on elevated structure. All this additional guide
way, except about one mile, or less than 3 per
cent, would be exclusively for light rail transit use. 
A total of 63 stations would be provided along the 
guideway, of which 12 would have park-ride lots. 
Station spacing would be the same as along the 
facility in the northwest corridor. Average speeds 
along these four additional corridors would, as in 
the northwest corridor, be about 20 mph. Service 
headways during the peak periods would be about 
5 to 12 minutes, with some service being provided 
by two-car trains. Headways would range from 
about 8 to 20 minutes during both the midday and 
evening off-peak travel periods. 

Commuter rail service, radiating to the south from 
the Milwaukee central business district to Kenosha, 
would be provided under the upper tier of the plan 
over track owned and operated by the Chicago & 
North Western Transportation Company. Com
muter rail service would be provided to the com
munities of St. Francis, Cudahy, South Milwaukee, 
Oak Creek, Racine, and Kenosha. Under the two
tier system plan option, commuter rail service was 
concluded by the Advisory Committee to be pref
erable in the long term to bus-on-freeway service in 
this corridor for two principal reasons. First, the 
implementation of such service between Milwaukee 
and Kenosha could-through proper integration 

with the existing commuter rail service between 
Kenosha and Chicago--contribute to the develop
ment of improved interregional passenger transpor
tation services in the Milwaukee-Chicago intercity 
corridor. Secondly, the individual corridor analysis 
performed for this corridor indicated that the oper
ating cost-effectiveness of this commuter rail route 
was very comparable to the combined operating 
cost-effectiveness of the bus-on-freeway routes serv
ing this corridor~ This consideration plus the bene
fits attributable to the intangible advantages of 
a rail transit facility were felt to be important 
enough to recommend commuter rail service under 
the upper tier of the two-tier system plan option. 

A total of nine stops would be made along this 
66-mile route. Speeds on the route would average 
32 mph, and headways would be every half-hour 
in the peak direction during the peak periods and 
every hour otherwise. Trains would consist of 
a locomotive and between two and five coaches 
during the peak periods, and a locomotive and 
between one and three coaches during the off
peak periods. 

Primary Transit Plan Staging: The lower tier of this 
primary transit system plan is proposed to be 
implemented in stages over the plan design period. 
The development of the primary transit service 
proposed in the plan, if recommended, must evolve 
gradually over the planning period as financial 
resources become available, because the plan 
requires fairly substantial increases in both public 
capital and operating and maintenance cost sub
sidies over the plan design period. The staging of 
the plan is necessary also because only if public 
transit needs and ridership increase as anticipated 
will the plan's facilities and services warrant expan
sion to the extent envisioned. It should be noted 
that no staging is proposed for the upper tier of the 
plan, because it is not recommended for imple
mentation. Its implementation is to be considered 
only following the implementation of the lower 

8 In the truncated/composite plan analysis, the per
cent of operating cost met by farebox revenues for 
the bus-on freeway services and the commu ter rail 
services, respectively, was: 63 and 60 percent under 
the moderate growth scenario-centralized land use 
plan alternative future; 69 and 47 percent under 
the moderate growth scenario-decentralized land 
use plan alternative future; and 46 and 42 per
cent under the stable or declining growth scenario
centralized land use plan alternative future. The 
corridor analysis was not performed for the stable 
or declining growth scenario-decentralized land use 
plan alternative future. 
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tier of the plan, and following an assessment of the 
intangible benefits attained by the light rail transit 
element of the plan's lower tier. 

Light Rail Transit Element: The recommended light 
rail facility in the northwest corridor is proposed 
to be developed in three stages: preliminary engi
neering, final design, and construction. The pre
liminary engineering stage will consist of in-depth 
study, including an environmental impact analysis 
of variations in such characteristics of the recom
mended light rail facility as horizontal and vertical 
alignment, the location and sizing of stations and 
park-ride lots, vehicle selection, storage and main
tenance needs, and the staging of guideway con
struction in order to determine the best way to 
implement the recommended light rail facility in 
this corridor. Map 149 shows one possible staging 
of the guideway construction. It was developed 
based primarily upon existing development and 
transit ridership in the northwest corridor. The 
first stage from approximately N. Prospect Avenue 
to W. Silver Spring Drive would have a length of 
about 9.5 miles and would entail a guideway con
struction capital investment of about $92.3 mil
lio~. The second stage would extend the guideway 
to the Northridge Shopping Center at N. 76th 
Street and W. Brown Deer Road. It would have 
a length of about 4.8 miles, and would entail 
a guideway construction capital investment of 
about $49.1 million. 

The preliminary engineering stage will also include 
in-depth analysis of the potential for light rail 
transit to induce sound land development and 
redevelopment along the facility corridor. This 
analysis will include consideration of those factors 
of which, according to recent studies, must be 
present in order for rail transit to influence land 
development and redevelopment. These factors 
include the presence of economic forces and 
a strong demand for land development and redevel
opment in the area; the attractiveness of sites 
surrounding potential light rail transit stations in 
terms of ease of access, utilities, and other urban 
facilities and services, physical features, and social 
characteristics; the existence of a public land use 
policy which encourages land development and 
redevelopment along the corridor through coor
dinated tax policies, infrastructure supply, and 
appropriate land use controls, as well as local neigh
borhood and community acceptance and approval; 
and the presence of land near the stations which is 
available, or which can be readily assembled, for 
development. Only if it is concluded from this 
preliminary engineering phase of the study that 
light rail transit will, indeed, have a high proba
bility of inducing sound land development and 

682 

redevelopment in the northwest corridor would 
actual construction of the light rail transit facility 
in the corridor proceed. 

Upon acceptance of the preliminary engineering 
report by the governmental units and agencies 
affected, the final design phase would be initiated. 
This work would be carried out either by the staff 
of one or more of the governmental units or agen
cies involved or by a consulting firm retained by 
those governmental units or agencies. Starting with 
the solution to the problem at hand as set forth in 
the final, approved version of the preliminary engi
neering phase, the final design phase would move 
toward the development of detailed construction 
plans and specifications needed to implement the 
recommended solution. The plans and specifica
tions would be carried to sufficient detail not only 
to permit potential contractors to submit bids for 
the project, but also to permit those contractors 
actually to construct the recommended works. 
Engineers retained to carry out the final phase may 
also have responsibility for securing the necessary 
permits and other approvals from regulatory and 
review agencies, for providing supervisory and 
inspection services during the actual construction 
process, and for certifying to the governmental 
units and agencies involved that the construction 
is carried out in accordance with the design pro
visions and specifications. Construction, the third 
and final phase of implementation necessary prior 
to the operation of a light rail transit facility in the 
northwest corridor, would then begin. 

Bus·on·Freeway Element: It is proposed that the bus
on-freeway element of this plan, if recommended, 
be implemented in three stages. Those proposals of 
the plan which are the most certain to be needed 
and cost-effective are to be implemented in the 
first stage. This stage would include all those 
bus-on-metered freeway facilities and services 
which were shown to work well under the full 
range of future conditions in the Milwaukee area, 
as shown on Map 150 and in Tables 377 and 378. 
The bus-on-freeway routes and stations under this 
plan are those of the truncated bus-on-freeway 
plan tested and evaluated under the most pes
simistic future, the stable or declining growth 
scenario-decentralized land use plan future, but 
modified to include a light rail transit facility in 
the northwest corridor and to be adaptable to the 
possible future conversion to light rail transit or 
commuter rail operation as proposed in the upper 
tier of the plan. 

Under this first stage of plan implementation, 
bus-on-freeway primary transit service would be 
provided on five routes totaling 262 route miles 
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Map 149 

POSSIBLE STAGING OF IMPLEMENTATION OF THE LIGHT RAIL ELEMENT 
OF THE LOWER TIER OF THE TWO-TIER PRIMARY TRANSIT SYSTEM ELEMENT 
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The lower tier of the two -tier alte rnative plan option for the development of primary tranSll service in the Milwaukee area proposes that a pri

mary tranSit system be developed that includes both light rail t ransit and bus-on-metered freeway facilities and serv ices. The recommended 

lower-tier tight rail transit facil i t ies and services, a sin gle route in the northwest corridor of the M ilwau kee area , would be implemented in three 

phases: p reliminary engineering, fina l design, and cons truct ion . In the lirst phase, pre l iminary engineering , the staging of implementation of th is 

ligh t rail transit facility woul d be considered . Shown on this m ap is one possible staging which was developed based pr imaril y uporrthe existing 

land development and trans it ridership in the northwest corridor. The first stage from approximately N. Prospect Avenu e to W. Silver Spr ing 

Drive would have a length of about 9.5 miles and would enta il a gUideway construction capital investment of about $92.3 million. The second 

stage would extend the light rail facif i ty to the NOrth r idge Shopping Center at approx imately N. 76th St reet and W. Brown Deer Road . I t 

would have a length of about 4 .8 miles and would en ta il <I guideway construction cap i ta l investment of about $49.1 million. 

Source: SEWRPC. 

between downtown Milwaukee, Menomonee Falls, 
and Germantown to the northwest; West Allis, 
Brookfield , and Waukesha to the west; Greenfield 
and Greendale to the southwest; and Oak Creek, 
Racine, and Kenosha to the south. The service to 
the communities of Menomonee Falls and German
town to the northwest and Racine and Kenosha 

to the south would represent an extension of exist
ing bus-on-freeway service_ All the other bus-on
freeway primary transit service lmder this first 
stage of plan implementation would represent an 
expansion of the bus-on-freeway service presen tly 
provided from peak-period service only to midday 
and evening off-peak-period service as welL 

683 



Map 150 

SERVICES PROPOSED FOR THE FIRST 
STAGE OF IMPLEMENTATION OF A 

TWO-TIER PRIMARY TRAN SIT SYSTEM 
PLAN FOR THE MILWAUKEE AREA 
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The lower tier of the two-tier alternative plan option far the development of primary transit service in the Milwaukee area proposes thilt a pr imary transit system 
be developed that includes both light rail transit and bus-on-metered freeway facilities and services. Implementation of the single light rail transit route in Mil 
waukee's northwest corridor would occur in three phases : preliminary engineering, final design, and facility construction. Implementation of bus·on-f~eeway opera
tions would occur in three stages, the first of which is shown on this map. The first stage would include those bus-an-freeway services which 'NEIre shown to work 
well under the full range of future conditions expected to occur in the Milwauk.ee area. Service would be provided on five routes totaling 262 route miles and 
including 12 tranSi t stations outside the Milwaukee central business district, all of which have park-fide lots. Of the 12 st<ltions, 4 would be located within Mil
waukee County , all of wh ich have park-ride facilities. It IS also recommended that, under th is plan option, the areawide freeway traffic management system be 
implemented as par t of this stage. 

Source: SEWRPC. 
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Table 377 

STAGING OF IMPLEMENTATION OF LIGHT RAIL TRANSIT AND 
BUS-ON-FREEWAY ROUTES UNDER THE TWO-TIER SYSTEM PLAN 

Primary Transit Routes Recommended for Implementation Under the First Stage of the Two-Tier System Plan 

Light Rail Transit Service 

Station 
Route Number Stations 

Milwaukee-Northridge 1 Northridge Shopping Center 
Shopping Center 2 N. 76th Street and W. Bradley Road 

3 N. 76th Street and W. Good Hope Road 

4 N. 60th Street and W. Mill Road 

5 N. Sherman Boulevard and W. Silver Spring Drive 

6 N. Sherman Boulevard and W. Villard Avenue 

7 N. Sherman Boulevard and W. Hampton Avenue 

8 N. Sherman Boulevard and W. Congress Street 

9 N. Sherman Boulevard and W. Capitol Drive 

10 N. Sherman Boulevard and W. Fond du Lac Avenue 

11 N. Sherman Boulevard and W. Burleigh Street 

12 N. Sherman Boulevard and W. Center Street 

13 N. Sherman Boulevard and W. North Avenue 

14 N. 40th Street and W. Lisbon Avenue 

15 W. Highland Boulevard and W. Vliet Street 

16 N. 44th Street and W. Wisconsin Avenue 

17 N. 35th Street and W. Wisconsin Avenue 

18 N. 27th Street and W. Wisconsin Avenue 

19 N. 21 st Street and W. Wisconsin Avenue 

20 N. 16th Street and W. Wisconsin Avenue 

21 N. 12th Street and W. Wisconsin Avenue 

22 N. 9th Street and W. Wisconsin Avenue 

23 N. 6th Street and W. Wisconsin Avenue 

24 N. 2nd Street and E. Wisconsin Avenue 

25 N. Broadway and E. Wisconsin Avenue 

26 N. Jackson Street and E. Wisconsin Avenue 

27 N. Prospect Avenue and E. Wisconsin Avenue 

B us-on-F reeway Service 

Station 
Route Number Stations 

7-Germantown/Menomonee Falls 40 N. Pilgrim Road and W. Mequon Road 

41 STH 175 and W. Good Hope Road 

58 N. 84th Street and I H 94 

24 N. 2nd Street and W. Wisconsin Avenue 

11-Wau kesha 50 N. Barstow Street and W. Main Street 

51 N. Barker Road and W. Blue Mound Road 

58 N. 84th Street and I H 94 

24 N. 2nd Street and W. Wisconsin Avenue 

14-G reenfield 61 S. 76th Street and W. Cold Spring Road 

24 N. 2nd Street and W. Wisconsin Avenue 

17-Kenosha 65 14th Avenue and 54th Street 

66 STH 31 and 52nd Avenue 

72 IH 94 and W. College Avenue 

24 N. 2nd Street and W. Wisconsin Avenue 

18-Racine 67 Memorial Drive and State Street 

69 IH 94 and STH 20 

72 IH 94 and W. College Avenue 

24 N. 2nd Street and W. Wisconsin Avenue 
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Table 377 (continued) 

Bus-on-Freeway Routes Recommended for Implementation Under the Second Stage of the Two-Tier System Plan 

Station 
Route Number Stations 

1-Port Washington 28 IH 43 and STH 33 

29 IH 43 and CTH Q 

34 I H 43 and W. Silver Spring Drive 

35 I H 43 and W. North Avenue 

24 N. 2nd Street and W. Wisconsin Avenue 

4-River Hills 34 I H 43 and W. Silver Spring Drive 

35 IH 43 and W. North Avenue 

24 N. 2nd Street and W. Wisconsin Avenue 

9-0conomowoc 45 S. Main Street and E. Wisconsin Avenue 

46 Lakeland Road and STH 16 

47 Merton Avenue and STH 16 

48 Main Street and USH 16 

56 N. Moorland Road and IH 94 

• 58 N. 84th Street and IH 94 

24 N. 2nd Street and W. Wisconsin Avenue 

1 O-Pewau kee 49 Grandview Boulevard and I H 94 

56 N. Moorland Road and IH 94 

58 N. 84th Street and IH 94 

24 N. 2nd Street and W. Wisconsin Avenue 

15-West Allis 57 USH 45 and W. National Avenue 

24 N. 2nd Street and W. Wisconsin Avenue 

19-0ak Creek/Ryan Road 70 IH 94 and Ryan Road 

24 N. 2nd Street and W. Wisconsin Avenue 

22-South Side/Holt Avenue 73 IH 94 and W. Holt Avenue 

24 N. 2nd Street and W. Wisconsin Avenue 

Bus-on-Freeway Routes Recommended for Implementation Under the Third Stage of the Two-Tier System Plan 

Station 
Route Number Stations 

2-Cedarbu rg/G rafton 30 S. 1 st Avenue and Wisconsin Avenue 

31 IH 43 and CTH C 

34 I H 43 and W. Silver Spring Drive 

35 I H 43 and W. North Avenue 

24 N. 2nd Street and W. Wisconsin Avenue 

3-Mequon 32 Cedarburg Road and Highland Road 

33 I H 43 and Mequon Road 

34 IH 43 and W. Silver Spring Drive 

35 I H 43 and W. North Avenue 

24 N. 2nd Street and W. Wisconsin Avenue 

5-Wauwatosa 44 USH 45 and W. Watertown Plank Road 

59 Cemetery Access Road and I H 94 

24 N. 2nd Street and W. Wisconsin Avenue 

6-West Bend 36 S. Main Street and W. Washington Avenue 
37 S. Main Street and Paradise Avenue 
38 USH 45 and STH 60 
39 USH 45 and USH 145 
58 N. 84th Street and I H 94 
24 N. 2nd Street and W. Wisconsin Avenue 
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Table 377 (continued) 

Bus-an-Freeway Routes Recommended for Implementation Under the Third Stage of the Two-Tier System Plan 

Station 
Route Number 
--

8-Brookfield 42 
43 
58 
24 

12-Mu kwonago 52 
53 
54 
55 
56 
58 
24 

13-Hales Corners 60 
24 

16-Franklin 62 
63 
64 
24 

20-0ak Creek/Rawson Avenue 71 
24 

21-South Side/College Avenue 72 
24 

Source: SEWRPC. 

Under the first stage of plan implementation, 
a total of 12 bus-on-freeway transit stations would 
be provided outside the Milwaukee central business 
district, all of which would have park-ride lots. Ten 
of these 12 stations, all of which would have park
ride lots, are not part of the present bus-on-freeway 
system. Four of the 12 stations would be located 
in Milwaukee County, all of which would have 
park-ride facilities. It is also recommended that the 
areawide freeway traffic management system be 
implemented as part of the first stage of the recom
mended plan. 

If recommended, the second stage of implemen
tation of the plan would include those bus-on
freeway facilities and services which would be 
expected to work well under the intermediate 
future conditions for the Milwaukee area, but not 
under the most pessimistic conditions. These facili
ties and services would be implemented only after 
the first stage of recommendations had been imple
mented, and then only if it appeared that future 
conditions in the Milwaukee area were progressing 
toward those considered under this study to be 
intermediate with respect to future transit needs 

Stations 

N. Calhoun Road and W. Capitol Drive 
N. 124th Street and W. Capitol Drive 
N. 84th Street and IH 94 
N. 2nd Street and W. Wisconsin Avenue 

STH 83 and STH 15 
CTH F and STH 15 
Racine Avenue and STH 15 
S. Moorland Road and STH 15 
N. Moorland Road and IH 94 
N. 84th Street and IH 94 
N. 2nd Street and W. Wisconsin Avenue 

S. 108th Street and STH 15 
N. 2nd Street and W. Wisconsin Avenue 

W. Loomis Road and W. Rawson Avenue 
W. Loomis Road and W. Grange Avenue 
S. 27th Street and IH 894 
N. 2nd Street and W. Wisconsin Avenue 

13th Avenue and E. Rawson Avenue 
N. 2nd Street and W. Wisconsin Avenue 

College Avenue and IH 94 
N. 2nd Street and W. Wisconsin Avenue 

and use-that is, those postulated under either of 
the two intermediate alternative futures: the stable 
or declining growth scenario-centralized land use 
plan future or the moderate growth scenario
decentralized land use plan future. 

As shown on Map 151, seven additional bus-on
freeway routes, representing 252 route miles of 
service, would be added to the primary transit 
system under this second stage of plan implemen
tation. This second stage of the plan would extend 
bus-on-freeway service to the communities of Sauk
ville and Port Washington. In addition, it would 
increase bus-on-freeway service to the communities 
of Whitefish Bay, Glendale, West Allis, Oak Creek, 
Oconomowoc, Nashotah, Hartland, Pewaukee, and 
Waukesha over that provided under the first stage 
of the plan. Thirteen transit stations in addition to 
those existing after implementation of the first 
stage of the plan would be required under the 
second stage, 12 of which would have park-ride 
lots. Five of these additional stations would be 
located in Milwaukee County, four of which would 
have park-ride facilities. Thus, implementation of 
the second stage of the plan would result in an 
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Station 
Number 

1 

2 
3 
4 

5 
6 
7 
8 
9 

10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

25 
26 
27 

Station 
Number 

40 
41 
50 
51 

58 
61 
65 
66 
67 
68 
69 
72 
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Table 378 

STAGING OF IMPLEMENTATION OF LIGHT RAIL TRANSIT AND 
BUS-ON-FREEWAY STATIONS UNDER THE TWO-TIER SYSTEM PLAN 

Primary Transit Stations Recommended for Implementation Under the First Stage of the Two-Tier System Plan 

light Rail Transit Service 

Passenger Facilities 

Intersection Civil Division Status Shelter Parking 

Northridge Shopping Center ... ..... City of Milwaukee Proposed Yes Yes 
N. 76th Street and W. Bradley Road ... City of Milwaukee Proposed Yes Yes 
N. 76th Street and W. Good Hope Road. City of Milwaukee Proposed Yes No 
N. 60th Street and W. Mill Road ..... City of Milwaukee Proposed Yes No 
N. Sherman Boulevard and W. Silver Spring Drive City of Milwaukee Proposed Yes Yes 
N. Sherman Boulevard and W. Villard Avenue ... City of Milwaukee Proposed Yes No 
N. Sherman Boulevard and W. Hampton Avenue. City of Milwaukee Proposed Yes No 
N. Sherman Boulevard and W. Congress Street .. City of Milwaukee Proposed Yes No 
N. Sherman Boulevard and W. Capitol Drive .... City of Milwaukee Proposed Yes No 
N. Sherman Boulevard and W. Fond du Lac Avenue. City of Milwaukee Proposed Yes No 
N. Sherman Boulevard and W. Burleigh Street. City of Milwaukee Proposed Yes No 
N. Sherman Boulevard and W. Center Street .. City of Milwaukee Proposed Yes No 
N. Sherman Boulevard and W. North Avenue. City of Milwaukee Proposed Yes No 
N. 40th Street and W. lisbon Avenue ... City of Milwaukee Proposed Yes No 
W. Highland Boulevard and W. Vliet Street City of Milwaukee Proposed Yes No 
N. 41st Street and W. Wisconsin Avenue. City of Milwaukee Proposed Yes No 
N. 35th Street and W. Wisconsin Avenue. City of Milwaukee Proposed Yes No 
N. 27th Street and W. Wisconsin Avenue. City of Milwaukee Proposed Yes No 
N. 21st Street and W. Wisconsin Avenue. City of Milwaukee Proposed Yes No 
N. 16th Street and W. Wisconsin Avenue. City of Milwaukee Proposed Yes No 
N. 12th Street and W. Wisconsin Avenue. City of Milwaukee Proposed Yes No 
N. 9th Street and W. Wisconsin Avenue City of Milwaukee Proposed Yes No 
N. 6th Street and W. Wisconsin Avenue City of Milwaukee Proposed Yes No 
N. 2nd Street and E. Wisconsin Avenue City of Milwaukee Proposed Yes No 
N. Broadway and E. Wisconsin Avenue. City of Milwaukee Proposed Yes No 
N. Jackson Street and E. Wisconsin Avenue. City of Milwaukee Proposed Yes No 
N. Prospect Avenue and E. Wisconsin Avenue. City of Milwaukee Proposed Yes No 

Bus-on-Freeway Service 

Passenger Facilities 

Intersection Civil Division Status Shelter Parking 

Pilgrim Road and Mequon Road ..... Village of Germantown Proposed Yes Yes 
N. 107th Street and W. Good Hope Road. City of Milwaukee Proposed Yes Yes 
N. Barstow Street and W. Main Street ... City of Waukesha Proposed Yes Yes 
N. Barker Road and W. Blue Mound Road. Town of Brookfield Existing Yes Yes 
N. 84th Street and IH 94 .......... City of Milwaukee Proposed Yes Yes 
S. 76th Street and W. Cold Spring Road. City of Greenfield Proposed Yes Yes 
14th Avenue and 54th Street .. City of Kenosha Existing Yes Yes 
STH 31 and 52nd Avenue .... City of Kenosha Proposed Yes Yes 
Memorial Drive and State Street City of Racine Proposed Yes Yes 
STH 31 and 12th Street . . . . Town of Mt. Pleasant Proposed Yes Yes 
IH 94 and STH 20 ....... Town of Mt. Pleasant Proposed Yes Yes 
IH 94 and W. College Avenue. City of Milwaukee Existing Yes Yes 
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Table 378 (continued) 

Bus-on-Freeway Stations Recommended for Implementation Under the Second Stage of the Two-Tier System Plan 

Station 
Passenger F acil ities 

Number Intersection Civil Division Status Shelter Parking 

28 IH 43 and STH 33 Village of Saukville Proposed Yes Yes 

29 IH 43 and CTH Q Town of Grafton Proposed Yes Yes 
34 IH 43 and W. Silver Spring Drive .. . . Village of Glendale Existing Yes Yes 
35 IH 43 and W. North Avenue. City of Milwaukee Proposed Yes No 
45 S. Main Street and E. Wisconsin Avenue. City of Oconomowoc Proposed Yes Yes 
46 Lakeland Road and STH 16. Village of Nashotah Existing Yes Yes 
47 Merton Avenue and STH 16. Village of Hartland Proposed Yes Yes 
48 Main Street and USH 16. Village of Pewau kee Proposed Yes Yes 
49 Grandview Boulevard and IH 94 City of Wau kesha Proposed Yes Yes 
56 N. Moorland Road and I H 94 .. City of Brookfield Proposed Yes Yes 

57 USH 45 and W. National Avenue. City of West Allis Proposed Yes Yes 
70 I H 94 and Ryan Road City of Oak Creek Proposed Yes Yes 
73 IH 94 and W. Holt Avenue .. .. . . City of Milwaukee Proposed Yes Yes 

Bus-on-Freeway Stations Recommended for Implementation Under the Third Stage of the Two-Tier System Plan 

Station 

Number Intersection 

30 S 1st Avenue and Wisconsin Avenue. 

31 I H 43 and CTH C . 

32 Cedarburg Road and Highland Road 

33 IH 43 and Mequon Road .. 

36 N. Main Street and W. Washington Street 

37 S. Main Street and W. Paradise Drive. 

38 USH 45 and STH 60 

39 USH 45 and USH 145 

42 N. Calhoun Road and W. Capitol Drive. .. 
43 N. 124th Street and W. Capitol Drive .. 

44 USH 45 and W. Watertown Plank Road 

59 Cemetery Access Road and I H 94. 

60 S. 108th Street and STH 15 . .. 
62 W. Loomis Road and W. Rawson Avenue 
63 W. Loomis Road and W. Grange Avenue. 
64 S. 27th Street and I H 894 . 
52 STH 83 and STH 15 .. 
53 CTH F and STH 15. 

54 Racine Avenue and STH 15 . ... 
55 S. Moorland Road and STH 15 

71 13th Avenue and E. Rawson Avenue. . . . . . 

Source: SEWRPC. 

extent of bus-on-metered freeway facilities and 
services equivalent to those of the bus-on-freeway 
truncated plans tested and evaluated under the 
intermediate stable or declining growth scenario
centralized land use plan future and moderate 
growth scenario-decentralized land use plan future, 
but modified to include a light rail transit facility 
in the northwest corridor and to be adaptable to 
the possible conversion to light rail transit or 
commuter rail. 

Passenger Facilities 

Civil Division Status Shelter Parking 

Village of Grafton Proposed Yes Yes 

Town of Grafton Existing Yes Yes 

City of Mequon Existing Yes Yes 

City of Mequon Proposed Yes Yes 

City of West Bend Proposed Yes Yes 

City of West Bend Proposed Yes Yes 

Town of Polk Proposed Yes Yes 

Town of Polk Proposed Yes Yes 

City of Brookfield Proposed Yes Yes 

City of Wauwatosa Proposed Yes Yes 

City of Wauwatosa Existing Yes Yes 

City of Milwaukee Proposed Yes No 

City of Greenfield Existing Yes Yes 

City of Franklin Proposed Yes Yes 

Village of Greendale Proposed Yes No 

City of Milwau kee Proposed Yes Yes 

Town of Mu kwonago Existing Yes Yes 

Town of Vernon Existing Yes Yes 

City of New Berlin Existing Yes Yes 

City of New Berlin Proposed Yes Yes 

City of Oak Creek Proposed Yes Yes 

The remammg 10 routes of this bus-on-metered 
freeway element of the plan, which would be 
implemented under the third and final stage of the 
plan, are those routes which would be expected to 
work well only if future conditions in the Mil
waukee area approach those considered to be the 
most optimistic for transit needs and use over the 
plan design period. As shown on Map 152, these 
10 routes would represent an additional 386 route 
miles of service. This third stage of the plan would 
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Map 151 

SERVICES PROPOSED FOR 
THE SECOND STAGE OF 

IMPLEMENTATI ON OF A TWO-TIER 
PRIMARY TRAN SIT SYSTEM PLAN 

FOR THE MILWAUKEE AREA 
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The lower tier of the two-tier alternative plan option fOr the development of pllmary transit service in the Milwaukee area proposes that a primary transit system be 
developed that includes both light rail transit and bus-on-meteroo fr~eway faci lities and services. Implementation 01 the single light rail transit route in Milwaukee's 
northwest corridor would occur over three phases: preliminary engineer ing, final design, and actual facility construct ion_ Implementation of bus-an-freeway opera
tions would OCcur in three stages, the second of which is shown on th is map. The second stage would include those bus-on-freeway services which voere shown to 
work well under either of the two intermediate alternative futures postulated for the Milwaukee area under this study. Service would be provided on seven addi
tional routes, adding 252 route miles to the system as developed under the f irs t stag!;!, ;Jnd including 13 additional transit stations, outside the Milwaukee central 
business district, 12 of which would have park ·ride lots. Of the 13 stations, 5 WOuld be located within Milwaukee County, 4 of which would have park -ride facil ities_ 

Source: SEWRPC, 

690 



Map 152 

SERV ICES PROPOSED FOR 
THE THIRD STAGE OF 

IMPLEMENTATION OF A TWO-TIER 
PRIMARY TRANSIT SYSTEM PLAN 

FOR THE MILWAUKEE AREA 
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The lower tier of the two-tier alternative plan option for the development 01 primary transit service in the Milwaukee area proposes that a primary transit system 
be developed that includes both light rail transit and bus-en-metered freeway facili t ies and services. Implementation of the single light rail t ransit route in Mil
waukee's northwest corridor lNOu!d occur over three phases: preliminary engineering, f inal design, and facili ty construction, Implemenration of bus-on-metered 
freeway operations would occur in three stages, the third of which is shown on this map. The third stage would include those bus-an-freeway services which were 
shown to work well only if future conditions in the Milwaukee area approach those considered to be the most optimistic for transit use over the plan design period. 
Under this final stage of plan implementation, service would be provided on 10 additional routes, adding 386 route miles to the system as developed under the 
second stage, and includlflg 21 additional transit stations outside the Milwaukee central business d Istrict, 19 of which would have park-fide lOIS. Of the 21 sta
tions, 7 would be located within Milwaukee County, 5 of which would have park·ride facilities. 

Source: S EWRPC. 
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extend bus-on-freeway service to the communities 
of Mequon, Thiensville, Cedarburg, and Grafton in 
Ozaukee County; West Bend and Jackson in Wash
ington County; Mukwonago, Big Bend, Muskego, 
New Berlin, and Butler in Waukesha County; and 
Hales Corners, Franklin, and South Milwaukee in 
Milwaukee County. It would also expand bus-on
freeway service provided under the second stage 
of plan implementation to the communities of 
Wauwatosa, Menomonee Falls, Brookfield, and 
Greendale. An additional 21 transit stations would 
be provided with these routes, 19 of which would 
have park-ride lots. Seven of these sta,tions and 5 of 
these park-ride lots would be located in Milwaukee 
County. These additional facilities and services 
would be implemented only after the first two 
stages of recommendations had been implemented, 
and only if it appeared that conditions in the Mil
waukee area were progressing toward those con
sidered under this study to be the most optimistic 
with respect to future transit needs and use. This 
third stage of plan implementation would include 
all bus-on-freeway facilities and services in the 
truncated bus-on-freeway plan tested and evaluated 
under the moderate growth scenario-centralized 
land use plan alternative future, but modified to 
include a light rail transit facility in the northwest 
corridor and to be adaptable to the possible future 
conversion to light rail transit or commuter rail 
as appropriate. 

Performance and Cost of the Two 
Primary Transit Plan Options 
In the following section of this chapter, the per
formance and cost of each of the two options 
which the Commission staff determined could be 
recommended for adoption as the long-range pri
mary transit system plan for the Milwaukee area 
are presented. This comparison of the performance 
and cost of these two plan options is based upon 
the degree to which the plans could be expected 
to meet the primary transit system development 
objectives adopted early in the study, and includes 
consideration of cost and ridership, as well as of 
accessibility, level of service, energy consumption, 
and environmental impacts, including air pollution 
and community disruption. In addition, the com
parison, to the extent possible, considers the intan
gible implications of the plan options which could 
not be quantitatively measured with any degree 
of certainty. 

Table 379 provides a summary of the degree to 
which each of the two primary transit options 
meets the adopted objectives, and compares this 
performance to that of a base plan. The base plan 
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consists of the existing transit system together with 
presently planned short-range improvements as 
adopted by the Milwaukee County Board on Sep
tember 10, 1980. This comparison to the base plan 
is intended to make apparent the advantages of the 
long-range improvement of transit service, as well 
as of the costs attendant to such improvement. 

The two plan options provide substantial improve
ments and increases in transit service over the base 
system plan. As shown on Maps 142 and 146, the 
two recommended plan options call for the expan
sion of primary transit service within Milwaukee 
County, and the extension of service to the south 
to the Cities of Racine and Kenosha; to the south
west to the Village of Mukwonago in Waukesha 
County; to the northwest to the City of West Bend 
in Washington County; and to the north to the 
City of Port Washington in Ozaukee County. In 
addition, both of the improvement plans would 
expand primary transit service beyond opera
tion during the weekday peak travel periods to 
all-day weekday service at maximum headways of 
30 minutes in peak travel periods and 60 minutes 
in off-peak travel periods. The plans also recom
mend a higher level of primary transit service 
through the provision of extensive preferential 
treatment for transit vehicles. 

The number of primary transit route miles of ser
vice under the recommended plan options increases 
from the 450 miles under the base plan to nearly 
800 route miles under the stable or declining 
growth scenario-decentralized land use plan alterna
tive future, and to nearly 1,000 route miles under 
the moderate growth scenario-centralized land use 
plan alternative future, as shown in Table 380. 
The number of vehicle miles of primary transit 
service under the recommended plan options 
would increase five-fold under the most optimistic 
future for transit use in the Milwaukee area, and 
would more than double under the most pessimis
tic future. 

Both recommended plan options also enVISIOn 
complementary expansion and improvement of the 
express and local elements of the Milwaukee area 
transit system. Five additional express, or limited
stop, routes would be provided in addition to the 
seven routes included in the base plan-only three 
of which were actually in operation in 1980. These 
12 express routes would operate in a coordinated 
manner with the expanded primary transit system. 
The local transit system element in the Milwaukee 
area would be extended where cost-effective into 
contiguous areas of urban development, including 



northern and southern Milwaukee County and parts 
of southern Ozaukee County, southeastern Wash
ington County, and eastern Waukesha County. 
Route miles of express and local service operated 
would increase from about 1,300 miles under the 
base plan to between 1,400 and 1,500 miles under 
the recommended plan options-the lower total 
under the pessimistic stable or declining growth 
scenario-decentralized land use plan alternative 
future, and the higher total under the optimistic 
moderate growth scenario-centralized land use plan 
alternative future. Vehicle miles of express and 
local service operated would increase from the base 
plan level only under the more optimistic future, 
and then only by 5 percent from the base plan 
level of 85,000 miles on an average weekday to 
about 90,000 bus miles under the two recom
mended plan options. 

Objective 1 Serve Land Use 
The first objective under this study identified the 
need for an accessible primary transit system 
which, through its location, capacity, and design, 
will effectively serve existing, and promote sound 
future, land use development. This objective was 
measured by two standards. One standard mea
sured the degree to which transit accessibility 
to the Milwaukee central business district would 
be maximized. The other standard measured the 
degree to which transit accessibility in the Mil
waukee area would support the regional land use 
plan by providing a higher relative accessibility 
to areas in which high- and medium-density urban 
development is planned than to areas planned for 
low-density urban development or planned to be 
protected from urban development. 

The standard calling for maximizing transit acces
sibility to the Milwaukee central business district 
was measured by determining the overall travel 
time, including all access, wait, and transfer time, 
for transit trips to the Milwaukee central business 
district from all parts of the Milwaukee area, and 
the travel times for transit trips as an average 
for the entire Milwaukee area. The average overall 
travel times of transit trips to the central busi
ness district were determined to be about the 
same under the two recommended plan options and 
under the base plan, ranging from 34 minutes 
under the bus-on-freeway and two-tier plans to 
35 minutes under the base plan. However, this simi
larity is due in large part to the shorter average 
trips to the central business district expected to be 
made under the base plan. Transit speed and acces
sibility to the central business district would 
be significantly increased under both plan options 

compared to the base plan, as shown on Maps 76 
and 77 in Chapter III and Map 153, which show 
overall transit travel times from each part of the 
Milwaukee area to the central business district 
through travel time contour lines. 

The attainment of the other standard under this 
objective, which calls for adjusting transit acces
sibility to land use plans, was measured by com
paring these contours of central business district 
transit accessibility to the regional land use plan. 9 

The Milwaukee central business district is the most 
important trip generator in the Milwaukee area 
and would, under the range of alternative futures, 
remain so, accounting for over 6 percent of the 
approximately 4.4 million trips expected to be 
made within the Milwaukee area on an average 
weekday under the optimistic moderate growth 
scenario-centralized land use plan alternative future; 
and for 5 percent of the approximately 3.6 million 
trips expected to be made under the pessimistic 
stable or declining growth scenario-decentralized 
land use plan alternative future. It would also be 
the singularly most important transit trip genera
tor, accounting for about 25 percent of the average 
weekday transit trips made under each alternative 
plan. As shown on Maps 76 and 77 in Chapter III 
and Map 153, all the plans would generally support 
the adopted regional land use plan through provi
sion of a good accessibility pattern. 

Objective 2-Cost and Energy 
The second objective concerns the prOVISIOn of 
a rapid transit system which is economical and effi
cient, satisfying all other objectives at the lowest 
possible cost. This objective is supported by key 
standards relating to the minimization of costs and 
energy consumption, and the maximization of cost
effectiveness. As shown in Table 379, the base plan 
would, as expected, have the lowest total public 
cost, including all capital and net operating and 
maintenance costs. The total public cost of the 

9 The regional land use plan recommends a highly 
centralized land use development pattern. Popula
tion and jobs are proposed to be reconcentrated in 
central Milwaukee County, and new urban devel
opment is proposed to occur principally at urban 
densities along and contiguous to the periphery 
of existing urban centers (see 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). 
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Table 379 

SUMMARY OF EVALUATION OF THE BASE SYSTEM PLAN, BUS-ON-METERED FREEWAY SYSTEM PLAN, AND 
LOWER TIER OF THE TWO-TIER SYSTEM PLAN UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED 

LAND USE PLAN AND STABLE OR DECLINING GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Alternative 

Base Plan Bus-cn-Metered Freeway Plan Lower Tier of the Two-Tier System Plan 

Optimistic Pessimistic Optimistic Pessimistic Optimistic Pessimistic 
Scenario Scenario Scenario Scenario Scenario Scenario 

Stable or Stable or Stable or 
Moderate Growth- Declining Growth- Moderate Growth- Declining Growth- Moderate Growth- Declining Growth-

Centralized Decentralized Centralized Decentralized Central ized Decentralized 

Evaluative Measure Land Use Plan Land Use Plan Land Use Plan Land Use Plan Land Use Plan Land Use Plan 

Objective No. l-Serve Land Use 
Accessibility 

Average Overall Travel Time of Transit Trips to 

the Milwaukee Central Business District (minutes). 35 35 34 34 34 34 

Objective No. 2~Minimize Cost and Energy Use 

Cost 
Total Public Cost to Design Year {capItal cost and 

operating and maintenance deficit), $579,742,000 $483,703,200 $722,873,900 $567,486,900 $812,880,000 $619,931,500 
Average Annual Total Public Cost. 27,606,600 23,033,500 34,422,600 27,023,100 38,708,600 29,520,500 

CapItal Cost 
Capital Cost to Design Year. 148,840,000 107,761,000 214,323,900 160,906,900 306,300,000 217,931,500 
Average Annual Capital Cost 7,087,600 5,131,500 10,205,900 7,662,200 14,585,700 10,377,700 
Capital Investment to DesIgn Year. 233,328,700 161,597,700 329,729,600 229,867,300 470,700,000 364,526,300 
Average Annual Capital Investment. 11,110,900 7,695,100 15,701,400 10,946,000 22,414,300 17,358,400 

OperatIng and Maintenance Deficit (net cost) 
DefICit In Design Year 23,198,300 16,328,700 32,904,700 20,158,500 32,658,400 19,481,200 
DefiCit to Design Year. 430,900,000 375,942,200 508,550,000 406,580,000 506,580,000 402,000,000 
Average Annual Deficit. 20,519,000 17,902,000 24,216,700 19,360,900 24,122,900 19,142,900 

Cost-Effectiveness 
Total PublIC Cost to Design Year per Passenger 0.39 0.43 0.46 0.50 0.52 0.54 

Capital Cost to DeSign Year per Passenger. 0.10 0.10 0.14 0.14 0.20 0.19 
Operating DefiCit to Design Year per Passenger. 0.29 0.33 0.32 0.36 0.32 0.35 

Total Public Cost to Design Year per Passenger Mile. 0.10 0.11 0.09 0.12 0.10 0.13 
Capital Cost to Design Year per Passenger Mile 0.03 0.03 0.03 0.03 0.04 0.05 
OperatIng DefIcit to Design Year per Passenger Mile. 0.07 0.08 0.06 0.09 0.06 0.08 

Percent of Operating and Maintenance Cost 
Met by Farebox Revenue in the Design Year 

Total TranSit System. 62 53 61 52 61 52 
Primary Element. 56 49 60 45 63 47 

Energy 
Total Transit System Energy Use to 
Design Year (million BTU's) 20,278,020 15,037,280 22,305,100 16,120,900 23,213,700 16,551,300 

Total Transit Construction Energy Use to 
Design Year (million BTU's) 1,498,400 1,044,480 1,840,100 1,335,200 2,414,700 1,875,800 

Total Transit Operating and Maintenance 
Energy Use to Design Year (million BTU'sl. 18,779,620 13,992,800 20,465,000 14,785,700 20,799,000 14,675,500 

Total Transit System Energy Use per Passenger 
Mile Traveled to Design Year (BTU's). 3,330 3,530 2,730 3,380 2,830 3,540 

Total Transit Passenger Miles per Gallon of 
Diesel Fuel to Design Year (BTU's) 40.9 38.5 49.8 40.1 48.1 39.4 

Dependence on Petroleum-Based Fuel. All trips All trips All trips All trips 8 percent of 8 percent of 
dependent dependent dependent dependent transit trips transit trips 

not dependent not dependent 

Petroleum-Based Fuel Use by Transit 
to Design Year (gallons of diesel fuel) . 134,355,000 100,744,850 144,697,000 114,936,000 124,502,200 112,450,000 

Automobile Propulsion Energy Use in 
Design Year (gallons of gasoline) . 404,800,000 338,400,000 395,200,000 332,800,000 395,200,000 332,800,000 

Objective Nos. 3 and 5~Provide Appropriate 
Service and Quick Travel 

Average Weekday Transit Trips in Design Year 
Total Transit System. 326,800 169,400 371,300 176,000 372,900 176,300 
Primary Element 15,000 9,500 75,100 22,500 96,300 34,200 
Percent of Transit Trips Using Primary Element. 4 6 20 12 26 19 

Service Coverage 

Population Served Within a One-Half-Mile 
Walking Distance of Primary Transit Service. 257,100 181,500 373,500 250,100 392,200 260,100 

Population Served Within a Three-Mile 
Driving Distance of Primary Transit Service. 1,012,400 698,800 1,620,700 933,167 1,300,000 930,600 

Jobs Served Within One-Half-Mile Walking 
Distance of Primary Transit Service. 237,000 194,600 293,600 253,100 309,300 260,200 

Average Speed of Transit Vehicle (mph) 
Primary Element .. 19 24 29 27 29 27 
Total System 14 15 18 17 18 17 

Average Speed of Passenger Travel on Vehicle (mph) 
Primary Element. 25 25 34 32 32 30 
Total System 15 15 20 18 21 19 
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Table 379 (continued) 

Optimistic 
Scenario 

Base Plan 

Pessimistic 

Scenario 

Stable or 

Alternative 

Bus-an-Metered Freeway Ptan 

Optimistic 
Scenario 

Pessimistic 
Scenario 

Stable or 

Lower Tier of the Two·Tier System Plan 

Optimistic 
Scenario 

Pessimistic 

Scenario 

Stable or 
Moderate Growth· Declining Growth- Moderate Growth- Declining Growth- Moderate Growth- Declining Growth-

Evaluative Measure 
Centralized 

Land Use Plan 
Decentral ized 
Land Use Plan 

Centralized 
Land Use Plan 

Decentral ized 
Land Use Plan 

Centralized 
Land Use Plan 

Decentralized 
Land Use Plan 

Objective No. ~-Minimize Environmental Impacts 
Community Disruption 

Homes, Businesses, or Industries Taken . ..... . 
Land Required (acres) .................... . 

Air Pollutant Emissions-Total Transportation System 
(Highway and Transit) in Design Year (tons per year) 

Carbon Monoxide . ..................... . 
Hydrocarbons . ....................... . 
Nitrogen Oxides . .................. . 
Sulfur Oxides . ................ . 
Particulates .......... , .. , ..... . 

Objective No.6-Maximize Safety 
Proportion of Total Person Trips Made on Transit., .... 

Source: SEWRPC. 

None 

12 

171,200 
17,400 
30,700 

2,500 
4,100 

0.074 

base plan-which would primarily involve only the 
continuation of existing service and some short
range improvements-was estimated to range over 
the design period from about $484 million, or 
about $23 million annually, under the pessimistic 
stable or declining growth scenario-decentralized 
land use plan alternative future, to $580 million, or 
about $28 million annually, under the optimistic 
moderate scenario-centralized land use plan alter
native future. A higher total public cost would be 
incurred under the most optimistic future because 
of the need for more transit vehicles and transit 
vehicle miles to serve the larger transit demand 
under that future. The bus-on-metered freeway 
plan was estimated to have a total public cost of 
$567 million, or about $27 million annually, under 
the most pessimistic future, and of $723 million, 
or about $34 million annually, under the most 
optimistic future. The two-tier plan was estimated 
to have a total public cost of $620 million, or about 
$30 million annually, under the most pessimistic 
future, and of $813 million, or about $39 million 
annually, under the most optimistic future. The 
total public cost of the two-tier plan would be 
40 percent greater than that of the base plan, and 
about 12 percent greater than that of the bus-on
freeway plan. 

The base plan was estimated to have the lowest 
capital costs, ranging from about $108 million, or 
about $5 million annually, to about $149 million, 
or about $7 million annually. The capital costs of 

None None None None None 

10 70 20 120 60 

165,800 167,400 163,100 167,300 163,100 
16,700 16,900 16,400 16,900 16,400 
30,100 30,000 29,200 30,000 29,200 

2,400 2,500 2,400 2,600 2,400 
4,000 4,000 3,900 4,000 3,900 

0.047 0.084 0.050 0.084 0.050 

the bus-on-metered freeway plan were found to be 
about 44 to 49 percent greater than the capital 
costs of the base plan under each of the two alter
native futures, ranging from about $161 million, or 
about $8 million annually, to about $214 million, 
or about $10 million annually. The capital cost of 
the two-tier plan would be the highest, ranging 
from about $218 million, or about $10 million 
annually, to about $306 million, or about $15 mil
lion annually. For each plan option, the lowest 
capital cost was attendant to the most pessimistic 
future for transit needs and use-the stable or 
declining growth scenario-decentralized land use 
plan alternative future-and the highest capital 
cost was attendant to the most optimistic future 
for transit needs and use-the moderate growth 
scenario-centralized land use plan alternative future. 

The other element of the total public cost of 
transit considered was the public subsidy required 
for the transit operating and maintenance costs 
over the plan design period. The base plan was 
determined to require a public subsidy of about 
$431 million, or about $21 million annually, under 
the most optimistic future, and of about $376 mil
lion, or about $18 million annually, under the most 
pessimistic future. The subsidy requirements of the 
recommended plan options were estimated to be 
somewhat greater, totaling between $507 and 
$509 million over the plan design period, or about 
$24 million annually, under the moderate growth 
scenario-centralized land use plan alternative future, 
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Table 380 

FACILITY AND OPERATION CHARACTERISTICS OF THE BASE SYSTEM PLAN AND ALTERNATIVE PRIMARY 
TRANSIT SYSTEM IMPROVEMENT PLANS UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED 
LAND USE PLAN AND STABLE OR DECLINING GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Optimistic Scenario Pessimistic Scenario 

Moderate Growth- Stable or Declining Growth-

Centralized Land Use Plan Decentralized Land Use Plan 

Bus-on- Bus-on-
Metered Two-Tier Metered Two-Tier 

Base Freeway System Base Freeway System 
Characteristic Plan Plan Plan Plan Plan Plan 

Primary Element 
Exclusive Guideway Miles 
Subway. · . · . -- -- -- -- -- --
Elevated. · . · . · . -- -- 2.5 -- -- 2.5 
At-Grade · . · . · . · . -- -- 11.8 -- -- 11.8 

Total -- -- 14.3 -- -- 14.3 

Shared Guideway Miles 
Freeways . . · . · . · . 51.5 141.0 138.6 51.5 141.0 138.6 
Surface Arterial Streets. 49.5 84.2 74.6 49.5 84.2 74.6 

Total 101.0 225.2 213.2 101.0 225.2 213.2 

Stations. · . · . 20 52 73 20 52 73 

Route Miles · . · . · . · . 449 955 975 449 755 775 
Vehicle Milesa . · . · . · . 8,900 40,140 42,500 6,620 14,250 14,310 
Vehicle Hours. · . · . · . · . 460 1,410 1,490 280 530 525 
Vehicles Required 

Motor Buses .. 78 199 240 55 126 102 
Light Rail Vehicles. · . · . · . -- -- 32 -- -- 9 

Trains Required. · . -- -- 16 -- -- 9 

Express and Local 
Route Miles · . · . 1,302 1,545 1,518 1,302 1,350 1,331 
Vehicle Miles. · . · . 85,900 90,460 88,220 52,680 52,410 51,390 
Vehicle Hours · . · . · . 6,520 !:i,900 5,750 3,610 3,410 3,370 
Motor Buses Required · . · . 823 797 776 521 522 487 

Total System 
Route Miles · . · . 1,755 2,500 2,493 1,751 2,133 1,573 
Vehicle Miles. · . 94,800 130,600 130,720 59,300 66,660 65,700 
Vehicle Hours · . 6,980 7,310 7,240 3,890 3,940 3,895 
Vehicles Required 

Motor Buses · . 901 996 1,016 576 614 589 
Light Rail Vehicles. · . -- -- 16 -- -- 9 

Trains Required. · . · . -- -- 16 -- -- 9 

aVehic/e miles of travel per average weekday on the light rail transit route under the lower tier of the two-tier plan is estimated at 3,570 vehicle 
miles under the moderate growth scenario-centralized land use plan alternative future, and at 1,880 vehicle miles under the stable or declining 
growth scenario-decentralized land use plan alternative future. 

Source: SEWRPC. 
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Map 153 

TOTAL TRANSIT TRAVEL TIME TO 
THE MILWAUKEE CENTRAL BUSINESS 

DISTRICT UNDER THE LOWER TIER 
OF THE TWO-TIER PR IMARY TRANSIT 

SYSTEM PLAN : OPTI ON TWO FOR 
STUDY ADV ISORY COMMITTEE 

PLAN RECOMMENDATIONS 
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One of Ihe standards by which the primary transit system plans were ellalusled calls for the maximization of transit accessibility to the Milwaukee central business 
distr ict. This standard was measured by determining the overall trave l time to the Mi lwaukee central bus iness district from all parts of Ihe Milwaukee area. These 
overall travel times are indicated on the map by travel time isopleths . Under th e lower tier of the two-tier primary transit system plan, the var ious travel l ime 
isopleths form a lobate pattern extending outward from downtown Milwaukee generally along the alignments of IH 43 to the north and IH 94 to the west and 
south . Areas up to two miles away are within 20 minutes travel time and areas up to 13 miles in a northerly and southerly d irection, and up to 15 miles in a west
erl y direct ion, are within 40 minutes travel time of down town Milwaukee. Areas within 60 minutes travel time extend as far as 27 miles to the north. as far as 
22 m iles to the west, and as far as 25 miles to the south of downtown Milwaukee. 

Source: SEWRPC. 

697 



and between $402 and $407 million over the plan 
design period, or about $19 million annually, under 
the stable or declining growth scenario-decentralized 
land use plan alternative future. 

Thus, in terms of cost-effectiveness, the average 
total public cost per passenger trip over the 21-year 
plan design period for the base plan may be 
expected to range from $0.39 to $0.43. For the 
bus-on-metered freeway plan option, the average 
total public cost per passenger trip over the 21-year 
plan design period may be expected to range from 
$0.46 to $0.50, an increase of $0.07, or about 
17 to 18 percent, over the base plan cost. The 
average total public cost per passenger trip for the 
two-tier plan would range between $0.52 and 
$0.54, an increase of between $0.11 and $0.13, or 
about 30 percent, over the base plan cost. It is 
important to recognize, however, that transit pas
senger trips under the recommended plan options 
will, on the average, be of longer distance; there
fore, if the total costs were measured against pas
senger miles carried, both the recommended plan 
options would be at least as cost-effective as the 
base plan under future conditions which would 
be optimistic for public transit. For the bus-on
metered freeway plan option, the average total 
public cost per passenger mile may be expected 
to range between $0.09 and $0.12, or about 10 per
cent less than that of the base plan, under future 
conditions which would be optimistic for public 
transit. The average total public cost per passenger 
mile for the two-tier plan would be about the same 
as for the base plan under similar future condi
tions, ranging between $0.10 and $0.13. 

The base system plan was estimated to result in the 
least energy consumption over the 21-year design 
period, including system construction as well as 
system operation and maintenance-an estimated 
20,278 billion BTU's under the moderate growth 
scenario-centralized land use plan alternative future, 
and 15,037 billion BTU's under the stable or declin
ing growth scenario-decentralized land use plan 
alternative future. The bus-on-metered freeway 
plan was estimated to have about 9 percent higher 
total energy consumption, estimated to range from 
16,121 billion BTU's under the most pessimistic 
future to 22,305 billion BTU's under the most 
optimistic future. The total energy consumption 
under the two-tier plan was determined to be about 
3 percent greater than under the bus-on-metered 
freeway plan, and about 12 percent greater than 
under the base plan, ranging from about 16,551 
billion BTU's to about 23,214 billion BTU's. 

The two-tier plan, on the other hand, would 
require the least petroleum-based motor fuel, up 
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to 14 percent less than the bus-on-metered free
way plan and up to 7 percent less than the base 
plan) since under the two-tier plan about 8 per
cent of the transit trips would be made on elec
trically propelled vehicles. However, this savings of 
petroleum-based motor fuel-ranging from between 
10 million and 20 million gallons over the 21-year 
plan implementation period-was estimated to 
represent less than a one-tenth of 1 percent savings 
in petroleum-based motor fuel used on the total 
transportation system in the Milwaukee area. 
This is because levels of automobile tripmaking and 
travel are expected to be about the same under all 
three alternative transit plans, and to be at least 
three times greater than levels of transit tripmaking 
and travel in the Milwaukee area. Consequently, 
any savings in petroleum-based motor fuels through 
use of electrically propelled transit vehicles will be 
dominated by the petroleum-based fuel used for 
automobile travel. 

It is important to recognize with respect to the 
energy efficiency of the plans that the bus-on
metered freeway and two-tier plans would be more 
efficient than the base plan. These plans would be 
about 17 percent more efficient under the most 
optimistic future compared to the base plan, 
expending between 2,730 and 2,830 BTU's per 
passenger mile compared to 3,330 BTU's per pas
senger mile under the base plan. Under the most 
pessimistic future, the energy expended per pas
senger mile would be about the same, ranging from 
3,480 to 3,540 BTU's under the improvement plans, 
compared to 3,530 BTU's under the base plan. 

Objectives 3 and 5-Provision of 
Adequate Level of ServIce and Provision 
for Quick and Convenient Travel 
The third primary transit system development 
objective calls for a transit system which provides 
an adequate level of service, and the fifth calls for 
a primary transit system which provides for quick 
and convenient travel. These two objectives can be 
considered together for this evaluation. These 
objectives are supported by three key standards: 
level of transit ridership, number of residents and 
jobs served, and transit trip speed. The remain
ing standards under these two objectives either 
have all been met in the design of the alternative 
plans, or could be met by all the plans if prop
erly implemented. 

Of all the standards under these two objectives, the 
level of transit ridership perhaps best represents the 
level of transit service provided by alternative 
transit plans, as it indicates the extent to which 
trips have been attracted to use the transit system. 
The base system plan would attract the least total 



transit system ridership in the Milwaukee area, 
ranging from about 169,400 to about 326,800 trips 
per average weekday in the plan design year. Under 
the bus-on-metered freeway plan, between 176,000 
and 371,300 trips may be expected to be made by 
public transit in the Milwaukee area on an average 
weekday in the plan design year, or between 4 and 
14 percent more than under the base plan. The two
tier plan would attract slightly more total transit 
ridership in the plan design year than the bus-on
metered freeway option, but still only 4 and 14 per.
cent more than the base plan, as under the two-tier 
plan between 176,300 and 372,900 trips would be 
expected to be made by transit in the Milwaukee 
area in the plan design year. 

It should be noted further that the 6,600 to 
46,100 transit trips not made under the base 
system plan under the range of futures considered 
would nevertheless be made, but by automobile 
rather than transit and, importantly, about 30 per
cent of these trips would be made to the Milwaukee 
central business district during the peak travel 
periods. This difference in automobile travel to the 
Milwaukee central business district is equivalent to 
the design capacity of one lane of central business 
district freeway in the morning peak travel hour 
and two lanes of central business district freeway 
in the evening peak travel hour. 

It is also important to note that, because both 
of the recommended plan options would attract 
a larger proportion of longer transit trips than 
the base plan, passenger miles traveled would 
increase significantly over the base plan. The bus
on-metered freeway plan option would be expected 
to carry between 0.8 million and 2.4 million pas
senger miles on an average weekday, compared 
to between 0.6 million and 1.4 million passen
ger miles under the base plan-between a 25 and 
70 percent increase. The two-tier plan option 
would carry between 0.9 million and 2.5 million 
passenger miles on an average weekday in the plan 
design year-a 50 to 80 percent increase over the 
base plan. 

With respect to the standard calling for maximiz
ing the number of jobs and resident population 
served, the primary transit elements of the two-tier 
and bus-on-metered freeway plans under the mod
erate growth scenario-centralized land use plan 
alternative future would serve about 1.3 million 
and 1.6 million, or 30 and 60 percent, more resi
dents, respectively, within a three-mile driving 
distance of rapid transit service than the base 
system plan, which would serve about 1.0 million 

residents. The two-tier plan would provide the 
greatest accessibility to residents and jobs within 
walking distance of primary transit stations and 
stops, estimated at 392,000 residents and 309,000 
jobs, compared with 274,000 residents and 294,000 
jobs under the bus-on-metered freeway plan and 
257,000 residents and 237,000 jobs under the base 
plan. Under the stable or declining growth scenario
decentralized land use plan alternative future, the 
bus-on-metered freeway and two-tier plans would 
serve about 933,000 and 931,000 residents within 
a three-mile driving distance of rapid transit ser
vice, or 33 percent more residents than the base 
system plan, which would serve 699,000 residents. 
The two-tier plan would provide the greatest acces
sibility to residents and jobs within walking dis
tance of primary transit stations and stops-
260,000 residents and 260,000 jobs, compared 
with 250,000 residents and 253,000 jobs under the 
bus-on-metered freeway plan and 182,000 resi
dents and 195,000 jobs under the base plan,. 

With respect to the standard relating to the average 
speed provided by primary transit, the bus-on
metered freeway and two-tier plans would both 
provide somewhat faster service than the base 
system plan. Average vehicle speeds are expected 
to be about 12 to 50 percent faster-estimated at 
between 27 and 29 mph-under the primary transit 
element of both the two-tier plan and the bus-on
metered freeway plan than under the base plan, 
under which average vehicle speeds would range 
from 19 to 24 mph. With respect to average vehicle 
speed on all elements of the plans-primary, express, 
and local-average vehicle speeds on the bus-on
metered freeway and two-tier plans would be 
expected to range between 17 and 18 mph, com
pared with between 14 and 15 mph under the base 
plan. The average speeds of passenger travel on the 
primary transit vehicles would be the highest under 
the bus-on-freeway and two-tier plans--estimated 
at 30 to 34 mph, compared with 25 mph under the 
base plan. Average speeds of passenger travel on 
vehicles of all service elements of the three plan 
options would also be highest under the bus-on
freeway and two-tier plans-estimated at 18 to 
21 mph, compared with 15 mph under the base 
plan. Average speeds for passenger travel on 
vehicles are generally higher than vehicle speeds 
because passengers are typically concentrated on 
the transit facilities and services which operate at 
the highest speeds. 

Objective 4-Environmental 
and Resource Disruption 
The fourth objective is to minimize the disruption 
of existing neighborhood and community develop-
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ment and to minimize deterioration of the natural 
resource base. This objective is supported by key 
standards relating to community disruption and 
air quality. 

In terms of community disruption, neither of the 
two primary transit system plan options nor the 
base plan would require the taking of any homes, 
businesses, or industries. They would, however, 
require the acquisition of right-of-way for guide
way, stations, and maintenance and storage facili
ties. Under the most optimistic future for transit 
needs and use in the Milwaukee area, the two-tier 
plan would require the acquisition of about 120 
acres of land, compared with 70 acres under the 
bus-on-metered freeway system plan and 12 acres 
under the base plan. Under the most pessimistic 
future, land requirements would be somewhat less, 
with the two-tier plan requiring 60 acres, the bus
on-metered freeway plan requiring 20 acres, and 
the base plan requiring 10 acres. 

Table 379 summarizes the levels of highway and 
transit air pollutant emissions anticipated u,nder 
each of the alternative primary transit system plans. 
Both the bus-on-metered freeway and two-tier plans 
are expected to have similar levels of total trans
portation system carbon monoxide, hydrocarbon, 
particulate matter, sulfur oxide, and nitrogen oxide 
air pollutant emissions. The total levels of pollu
tants would be about 2 percent less under the bus
on-freeway and two-tier plans, principally because 
of the decline in automobile travel anticipated 
under these plans. 

Objective 6-Safety 
The sixth transportation objective relates to the 
reduction of accident exposure and the provision 
of increased travel safety. This objective is sup
ported by two key standards, one measuring the 
degree to which travel by transit is maximized and 
the other measuring the degree to which travel on 
exclusive guideway transit is maximized. Travel by 
transit is safer than travel by automobile, and travel 
on exclusive guideway transit is the safest travel by 
transit because of the elimination of many con
flicts with pedestrian or vehicle traffic. 

As demonstrated in Table 379, there is little dif
ference between the three plans with respect to 
travel safety. The proportion of total person trips 
using transit is slightly higher under the bus-on
freeway and two-tier plans than under the base 
plan, and none of the alternatives utilize fully exclu
sive guideways with grade separation of all crossing 
vehicle and pedestrian traffic. 
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Summary 
The comparative quantitative evaluation of the 
three primary transit options for the Milwaukee 
area-the base or "no build" plan, the bus-on
metered freeway plan, and the lower tier of the 
two-tier plan-indicated that under the range of 
alternative future conditions, the bus-on-metered 
freeway and two-tier recommended plan options 
would provide about equal levels of transit service 
in the Milwaukee area, and that both would repre
sent substantial improvements over the base system 
plan. Under the range of future conditions consid
ered, these two options were determined to per
form better than the base system plan by providing 
service to more Milwaukee area residents and jobs, 
providing a higher level of service through quicker 
transit speeds, attracting higher levels of total and 
primary transit ridership, and having higher energy 
efficiencies and generating somewhat less air pollu
tant emissions. 

However, because it would only maintain existing 
service, the base plan would entail the least public 
cost--=-an estimated $23 to $28 million per year. 
The bus-on-metered freeway plan would require an 
additional $4 million to $6 million annually over 
the plan design period, or an additional 17 to 
25 percent. The two-tier plan would require an 
additional 12 to 13 percent, or $2 million to 
$4 million annually, over the bus-on-metered 
freeway plan, and 28 to 40 percent, or $6 to 
$11 million annually, over the base plan. Because 
the recommended plan options would carry 
between 4 and 14 percent more transit passenger 
trips and 25 and 80 percent more transit passenger 
miles than the base plan, their cost per trip, includ
ing both direct and indirect costs, would generally 
be less than that of the base plan, and their cost 
per passenger mile-even if only direct costs are 
considered-would generally be less than that of 
the base plan. 

Further analysis of the key benefits and costs of 
the two-tier plan and bus-on-metered freeway plan 
relative to each other and the base plan is pro
vided below. This analysis is presented by first 
comparing the base system plan against the bus-on
metered freeway and two-tier plans, and then com
paring the two recommended plan options-the 
bus-on-metered freeway plan against the two-tier 
plan. This successive comparison of alternative 
plans is not unlike incremental economic plan 
evaluation techniques which have long been used 
to establish whether the marginal benefits of alter
native plans exceed their additional costs over 
other alternative plans. 



Comparison of the Bus-on-Metered Freeway and 
Two-Tier Plan Options to the Base Plan: The 
comparative evaluation of the base plan against 
the bus-on-metered freeway and two-tier plan 
options indicated that under the range of alterna
tive futures-although both of the recommended 
plan options could be expected to entail greater 
total cost, ranging from 17 to 40 percent, or $83 
to $233 million, over the 21-year plan design 
period-each would have a number of benefits over 
the base plan which would make either option 
a more preferable course of action. Under the 
range of futures, the improvement plans would 
provide between about 24 and 60 percent greater 
accessibility to jobs and residents of the Milwaukee 
area than the base plan, and would carry between 
4 and 14 percent more total transit trips. Because 
both of the recommended plan options would 
attract a larger proportion of longer transit trips 
than the base plan, the difference in passenger 
miles traveled between the recommended options 
and the base plan would be greater than the dif
ference in total cost. The recommended options 
would carry from 32 to 75 percent more passenger 
miles than the base plan, while their total cost 
would be 17 to 40 percent greater than the base 
plan cost. 

As set forth in Tables 381 and 382, the principal 
disadvantage of the bus-on-metered freeway plan 
and two-tier plan is that the total public costs 
of the two plans may be expected to be substan
tially higher than that of the base plan, in terms 
of both capital and operating cost requirements 
under the range of future conditions. Under the 
moderate growth scenario-centralized land use 
alternative future, the recommended improvement 
plans would entail between 44 and 109 percent, 
or between $65 million and $157 million, more 
capital cost over the plan design period, with the 
two-tier plan incurring the largest capital cost. With 
respect to public costs for operation and mainte
nance, both of the improvement plans would be 
somewhat less efficient than the base plan under 
the optimistic future, with the bus-on-freeway plan 
entailing about an 18 percent, or $78 million, 
greater deficit and the two-tier plan entailing about 
an 18 percent, or $76 million, greater deficit over 
the design period. Thus, under this scenario, the 
total public cost of the improvement options would 
be 25 to 40 percent greater than the base plan cost, 
with an additional $143 million, or $7 million 
annually, being required under the bus-on-metered 
freeway plan, and an additional $233 million, or 
$11 million annually, being required under the 
two-tier plan. Under the stable or declining growth 
scenario-decentralized land use plan alternative 

future, the difference in total public costs between 
the base plan and the improvement plans may be 
expected to differ by between 17 and 28 percent, 
with an additional $83 million, or $4 million 
annually, being required under the bus-on-metered 
freeway plan, and an additional $136 million, or 
$6 million annually, being required under the two
tier plan. The improvement plans would incur 
between 49 and 102 percent, or between $53 mil
lion and $110 million, more capital cost, and 
between 7 and 8 percent, or between $26 and 
$31 million, greater public subsidy of transit oper
ating and maintenance costs over the 21-year plan 
design period. 

One important advantage of the bus-on-metered 
freeway and two-tier plans which would partially 
offset the additional total public costs is the sub
stantial increase in accessibility to residents and 
jobs over the accessibility provided under the 
base plan. Under the moderate growth scenario
centralized land use plan alternative future, the 
improvement plans would serve between 45 and 
53 percent, or between 116,400 and 135,100, 
more people and between 24 and 30 percent, or 
60,600 and 72,300, more jobs within walking 
distance of primary transit facilities. Under the 
pessimistic future, between 38 and 43 percent, or 
68,600 and 78,600, more residents and between 
30 and 33 percent, or 58,500 and 65,600, more 
jobs would be served. It should be noted that the 
greatest increase in accessibility would be expected 
under the two-tier plan under the range of alter
native future conditions. With respect to transit 
utilization, on an average weekday in the plan 
design year about 14 percent, or between about 
44,500 and 46,100, more total transit trips may be 
expected to be made under the optimistic future 
for transit needs and use in the Milwaukee area, 
and about 4 percent, or between 6,600 and 6,900, 
more total transit trips may be expected to be 
made under the pessimistic future. Moreover, trips 
made on the primary element would be expected 
to increase nearly five-fold, or by about 60,100 
trips on an average weekday, under the bus-on
metered freeway plan, and nearly six-fold, or by 
about 81,300 trips, under the two-tier plan for 
the most optimistic future. Primary transit trips 
under the most pessimistic future would increase 
by 13,000 trips under the bus-on-metered free
way plan and by about 25,700 trips under the two
tier plan. 

It should be noted that because total transit 
ridership under the recommended improvement 
plans would not be expected to increase in propor
tion to the total costs required to implement either 
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Table 381 

KEY ADVANTAGES AND DISADVANTAGES OF THE BUS-ON-METERED FREEWAY SYSTEM PLAN IN 
COMPARISON TO THE BASE SYSTEM PLAN UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED 

USE PLAN AND STABLE OR DECLINING GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Advantages Disadvantages 

Moderate Growth- Stable or Declining Growth- Moderate G rowth- Stable or Declining Growth-
Factor Centralized Land Use Plan Decentralized Land Use Plan Central ized Land Use Plan Decentral ized Land Use Plan 

Cost $0.01, or 10 percent, less total $0.2 m ill ion transportation $143 million, or 25 percent, $83 million, or 17 percent, 
cost per passenger m lie over system user cost savi ngs more total cost over design more total cost over design 
design period over design period, period period 

$4.0 million transportation resu Iti ng from the $65 million, or 44 percent, $53 million, or 49 percent, 

system user cost savings diversion of 6,600 auto more capital cast over more capital cost over 
over design period, resulting trips to transit and transit design period design period 
from the diversion of travel time savings $97 million, or 42 percent, $68 million, or 42 percent, 

44,500 auto trips to transit averaging about 2 minutes more capital investment more capital investment 
and transit travel time per transit trip over design period over design period 

savings averaging about 

2 minutes per transit trip $78 million, or 18 percent, $31 million, or 8 percent, 

more operating and more operating and 

maintenance cost subsidy maintenance cost subsidy 

over design period over design period 

$0.07, or 18 percent, more $0.07, or 16 percent, more 
total cost per passenger total cost per passenger 
over design period over design period 

Level of Service on all primary transit Service would be provided -- --

Service routes under the plan would on an all-day basis for the 
be provided on an all-day seven bus-an-freeway 
basis routes recommended under 

the first stage of the plan 

Accessibility 116,400, or 45 percent, more 68,600, or 38 percent, more -- --
resident population within resident population within 

walking distance of primary walking distance of primary 
transit stations or stops transit stations or stops 

608,000, or 60 percent, more 234,300, or 34 percent, more 
residents within driving residents within driving 
distance of primary transit distance of primary transit 
stations or stops stations or stops 

60,600, or 24 percent, more 58,500, or 30 percent, more 
jobs within walking distance jobs within walking distance 
of primary transit stations of primary transit stations 
or stops or stops 

Transit 44,500, or 14 percent, more 6,600, or 4 percent, more -- --
Ridership total transit trips on an total transit trips on an 

average weekday in average weekday in 
design year design year 

60,100, or five times, more 13,000, or 137 percent, 

primary transit trips on an more primary transit trips 
average weekday in design on an average weekday in 
year design year 

2.4 million, or 72 percent, 0.2 million, or 32 percent, 

more passenger miles on an more passenger miles 
average weekday in design on an average weekday in 
year design year 

Energy 600 BTU's, or 18 percent, less 12 BTU's, or 72 percent, less -- --
total energy consumed per total energy consumed per 
passenger mile traveled passenger mile traveled 

8.9, or 22 percent, more 2, or 4 percent, more 

passenger miles carried on passenger miles carried on 
the transit system per gallon the transit system per gallon 

of diesel fuel consumed of diesel fuel consumed 
for propulsion for propulsion 

Disruption 58 acres, or 483 percent, more 10 acres, or 100 percent, more -- --
land required for system land required for system 
development development 

Source: SEWRPC. 
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Table 382 

KEY ADVANTAGES AND DISADVANTAGES OF THE TWO-TIER SYSTEM PLAN IN COMPARISON 
TO THE BASE SYSTEM PLAN UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND 
USE PLAN AND STABLE OR DECLINING GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Advantages Disadvantages 

Moderate Growth- Stable or Declining Growth- Moderate G rowth- Stable or Declining Growth-
Factor Centralized Land Use Plan Decentralized Land Use Plan Centralized Land Use Plan Decentral ized Land Use Plan 

Cost Transportation system user Transportation system user $233 million, or 40 percent, $136 million, or 28 percent, 
cost savings of $4,0 million cost savings of $0,2 million more total cost over design more total cast over design 
over design period, resulting over design period, resulting period period 

from the diversion of 46,100 from the diversion of 6,900 $157 million, or 109 percent, $110 million, or 102 percent, 

auto trips to transit and auto trips to transit and more capital cost over design more capital cost over design 
average transit travel time average transit travel time period period 

savings of 2 minutes savings of 2 minutes $237 million, or 102 percent, $203 million, or 126 percent, 
per trip per trip more capital investment more capital investment 

over design period over design period 

$76 million, or 18 percent, $26 million, or 7 percent, 

more operating and mainte~ more operating and mainte-

nance cost subsidy over tenance cast subsidy over 

design period design period 

$0,13, or 33 percent, more $0,11, or 26 percent, more 

total cost per passenger total cost per passenger 

over c.lesign period over design period 

Level of Service on all primary Service would be provided -- --
Service transit routes under the on an all-day basis for the 

plan would be provided five bus-an-freeway routes 
on an all-day basis and the light rail transit 

route recommended for 
implementation under 
the first stage of the plan 

Accessibility 135,100, or 53 percent, more 78,600, or 43 percent, more -- --
resident population within resident population within 
walking distance of primary walking distance of primary 
transit stations or stops transit stations or stops 

287,600, or 28 percent, more 231,800, or 33 percent, more 
residents within driving residents within driving 
distance of primary transit distance of primary transit 
stations or stops stations or stops 

72,300, or 30 percent, more 65,600, or 33 percent, more 
jobs within walking distance jObs within walking distance 
of primary transit stations of primary transit stations 
or stops Or stops 

Transit 46,100, or 14 percent, more 6,900, or 4 percent, more -- --
Ridership total transit trips on an total transit trips on an 

average weekday in average weekday in 
design year design year 

81,300, or nearly six times, 25,700, or nearly three times, 
more primary transit trips more primary transit trips 
on an average weekday in on an average weekday in 
design year design year 

1,1 million, or 75 percent, 0,2 million, or 36 percent, 
mOre passenger miles on more passenger miles on 
an average weekday in an average weekday in 
design year d?sign year 

Energy 29,200 trips, or 8 percent 15,000 trips, or 8 percent -- --
of transit trips making all of transit trips making all 
or a major portion of trip or a major portion of trip 
on transit veh icles, not on transit vehicles, not 
dependent on petroleum- dependent on petroleum-
based fuels based fuels 

500 BTU's, or 15 percent, less About the same total energy 
total energy consumed per consumed per passenger 
passenger mile traveled mile traveled 

7,2, or 18 percent, more 1, or 3 percent, more 
passenger miles carried on passenger miles carried on 
the transit system per gallon the transit system per gallon 
of diesel fuel consumed for of diesel fuel consumed for 

propulsion propulsion 

Disruption 108 acres, or nine times, more 50 acres, or five times, more -- --

land required for system laRd required for system 
development development 

Source: SEWRPC. 
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of the plans under the range of future conditions, 
the two plans would be somewhat less cost
effective than the base plan in terms of total public 
cost per passenger. For the bus-on-metered freeway 
plan option, the average total cost per passenger 
trip over the 21-year plan design period may be 
expected to range between $0.46 and $0.50, an 
increase of $0.07, or about 17 percent, over the 
base plan costs of $0.39 and $0.43. The average 
total public cost per passenger trip for the two-tier 
plan would range between $0.52 and $0.54, an 
increase of between $0.11 and $0.13, or about 
30 percent, over the base plan costs. It is important 
to recognize, however, that transit passenger trips 
under the recommended plan options will, on the 
average, be of longer distance than transit trips 
under the base plan. Thus, if the total public costs 
are measured against passenger miles carried, both 
of the recommended plan options are at least as 
cost-effective as the base plan under optimistic 
future conditions for public transit. For the bus
on-metered freeway plan option, the average total 
public cost per passenger mile may be expected to 
range between $0.09 and $0.12, or to be about 
10 percent less than that of the base plan under 
optimistic future conditions for public transit. The 
average total public cost per passenger mile for the 
two-tier plan under optimistic future conditions 
would be about the same as under the base plan
ranging between $0.10 and $0.13. 

The improvement plans would also have some 
important advantages with respect to energy use 
over the base system plan. Under the moderate 
growth scenario-centralized land use plan alterna
tive future, from 500 to 600 fewer BTU's-a dif
ference of 15 to 18 percent-would be expended 
per passenger mile traveled under each of the 
plans-2,730 BTU's per passenger mile under the 
bus-on-freeway plan and 2,830 BTU's per passen
ger mile under the two-tier plan, compared with 
3,330 BTU's per passenger mile under the base 
plan. In terms of propulsion energy efficiency, 
about 9, or 22 percent, more passenger miles per 
gallon of diesel fuel consumed would be carried 
under the bus-on-metered freeway plan; and 7, or 
18 percent, more passenger miles per gallon of 
diesel fuel consumed would be carried under the 
two-tier plan. Under the stable or declining growth 
scenario-decentralized land use plan alternative 
future, about 72 percent less total energy per 
passenger mile would be expended and 4 percent 
more passenger miles would be carried per gallon 
of diesel fuel consumed under the bus-on-metered 
freeway plan. There would be only a negligible 
difference in energy use per passenger mile between 
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the base plan and the two-tier system plan under 
this future, and about 3 percent more passenger 
miles would be carried per gallon of diesel fuel con
sumed. It should be noted that the use of elec
tricity for propulsion of the light rail route under 
the two-tier plan would enable about 8 percent of 
all transit trip making , or 29,000 passenger trips 
under the moderate growth scenario-centralized 
land use plan alternative future, and 15,000 trips 
under the stable or declining growth scenario
decentralized land use plan alternative future, to 
be made on a transit route which is not dependent 
on petroleum-based fuels and which would not be 
subject to disruption if the availability of such fuel 
were limited. 

In addition to these advantages, there would be 
certain other benefits attendant to the improved 
transit service under the two recommended plan 
options, as set forth in Table 383. The base plan 
can be expected to result in additional indirect 
costs to the public, both privately and publicly 
incurred, over and beyond those attendant to the 
recommended plan options. The additional bene
fits that would be attendant to the two plan 
options include out-of-pocket automobile oper
ating cost savings, accident and insurance cost 
savings, and travel time savings. Under the range of 
futures, the improvement plans could be expected 
to attract an additional 6,600 to 46,100 trips on an 
average weekday which would otherwise be made 
by automobile. The resultant reduction in out-of
pocket-or automobile user-costs attendant to the 
improvement plans in the design year is estimated 
to range from $40.3 million for the two-tier sys
tem plans under the moderate growth scenario
centralized land use plan alternative future to 
$13.3 million for the bus-on-metered freeway plan 
under the stable or declining growth scenario
decentralized land use plan alternative future. These 
benefits take into account the user cost, in terms 
of transit fares, of the diverted trips using public 
transit. Increased transit use under the improve
ment plans would also provide residents of the 
Milwaukee area with an increase in overall trans
portation safety. The resultant reduction in acci
dent and insurance costs attendant to the decrease 
in automobile travel would range from $8.1 million 
to $2.8 million in the plan design year. 

Under the range of futures, travel time savings 
will be incurred by continuing transit users. The 
findings indicate that those trips made by con
tinuing transit users under the improvement plans 
will average about two mph faster and will require 
an average of about two fewer minutes per trip. 



Table 383 

ESTIMATED DESIGN YEAR 2000 TRANSIT SYSTEM USER BENEFITS ATTENDANT 
TO THE RECOMMENDED TRANSIT IMPROVEMENT PLAN OPTIONS 

Moderate Growth-Centralized Stable or Declining Growth-

Land Use Plan Decentralized Land Use Plan 

Bus-an-Metered 

Freeway Plan 
Source of Benefits (millions of dollars) 

Out-of-Pocket Cost ............ 38.658 
Travel Time Savings of Continuing 

Transit Users and Auto Passengers 

Diverted to Transit Use ......... -12.914 
Accident and I nsurance Cost 

Savings ................. 7.830 
Net Quantitative 

Benefits ................. 33.574 

Source: SEWRPC. 

However, trips being made on transit by those who 
have diverted from private automobiles would take 
an average of about 19 to 22 minutes longer per 
trip than an equivalent trip made by automobile. 
Hence, the sum of the travel time cost savings 
incurred by both continuing and new transit users 
is a net disbenefit, estimated to range from $13.5 
million to $2.9 million. As shown in Table 383, 
the total cost savings of all three of these compo
nents-out-of-pocket cost savings, accident and 
insurance cost savings, and travel time savings-is 
estimated to range from $33.6 million to $13.0 mil
lion for the bus-on-metered freeway plan. For the 
two-tier system plan, the total cost benefits are 
estimated to range from $34.9 million to $14.2 mil
lion, depending upon the particular alternative 
future. This estimate assumes an average value 
of travel time of about $2.20 per person-hour, 
expressed in 1979 dollars.lO It is important to note 

10 The value of time to the transit user has been 
the subject of considerable controversy. In this 
study, it was decided to use the average value rec
ommended by the American Association of State 
Highway and Transportatio,} Officials (AASHTO). 

Bus-an-Metered 

Two-Tier Plan Freeway Plan Two-Tier Plan 

(millions of dollars) (millions of dollars) (millions of dollars) 

40.251 13.291 14.309 

- 13.464 - 3.014 - 2.948 

8.075 2.761 2.858 

34.862 13.038 14.219 

that the total benefits-or cost savings--attributable 
to the improvement plans are greater than the addi
tional public costs of the bus-on-metered freeway 
plan option under the full range of future condi
tions, and are greater than the additional public 
costs of the two-tier system plan option under the 
optimistic end of the range of future conditions. 

Benefit-Cost Analysis: The total cost and benefit 
estimates prepared above were supplemented by 
a benefit-cost analysis in order to demonstrate the 
economic value of the primary transit system plan 
proposals. Application of this approach permits 
a comparative analysis of "build" alternatives
those that include major transit improvements
with a "no build" alternative. The direct benefits 
derived from transit system improvements include 
a reduction in the cost of vehicle ownership and 
operation, of the cost of travel time, and of acci
dents. The direct costs of such improvements are 
the capital investments required to provide the 
improvements and the cost to public agencies 
to operate and maintain the physical facilities and 
transit services. In preparing the benefit-cost 
analysis, it should be noted that the benefits and 
costs were calculated as accruing over a period of 
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time extending from 1980 to 2000. The benefit
cost ratios were calculated based on discount rates 
of 6 and 10 percent." 

Table 384 sets forth the present worth of transit 
system user costs and the transit system capital, 
operating, and maintenance costs for the base plan 
and each recommended plan option under the 
most optimistic and most pessimistic futures for 
transit use. Comparing the costs of each plan with 
the benefits derived from each plan option using 
the base system plan as a basis of comparison indi
cates that the bus-on-metered freeway plan would 
constitute a sound investment of public funds 
under the complete range of alternative future 
conditions which can reasonably be expected in 
the Milwaukee area. The results of the benefit-cost 
analysis indicate that the proposed bus-on-freeway 
system plan under the moderate growth scenario
centralized land use plan alternative future will 
have a benefit-cost ratio of 1.7. Under the stable or 
declining growth scenario-decentralized land use 
plan alternative future, the bus-on-freeway system 
plan would have a benefit-cost ratio of 1.0. Both 
of these ratios were calculated assuming a 6 per
cent rate of return. Assuming a 10 percent rate 
of return, the same benefit-cost ratios would be 
0.8 and 0.7, respectively. 

" Considerable debate continues on the discount 
rate that should be used when evaluating proposed 
investments in primary transit facilities. For transit 
projects, the discount rate has been tied closely to 
the long-term cost of borrowing money. In this 
study, the appropriate discount rate was based on 
an estimate of the average rate of return that is 
expected on possible investment before taxes and 
after inflation. Money invested privately is cur
rently expected to return, generally, from 6 to 
10 percent. Since implementation of the primary 
transit plan should return benefits to the public 
similar to those which could be attained through 
private investment, interest rates of 6 and 10 per
cent-representing the full range of discount rates 
currently being used-were recommended for use 
in the economic evaluation of the plans. It should 
be noted that in 1981 the Wisconsin Department 
of Transportation was using a rate of 8 percent for 
evaluating major highway improvement projects, 
and 4 percent in the evaluation of railway branch
line projects described in the 1981 Wisconsin Trans
portation Planning Program State Rail Plan. 
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A benefit-cost analysis was also conducted for the 
lower tier of the two-tier system plan. The results 
of this analysis indicate that the two-tier plan 
could be expected to have a benefit-cost ratio of 
1.3 under conditions attendant to the moderate 
growth scenario-centralized land use plan alterna
tive future. A benefit-cost ratio of 0.6 could be 
expected under conditions attendant to the stable 
or declining growth scenario-decentralized land use 
plan alternative future. Both of these ratios were 
calculated assuming a 6 percent rate of return. 
Assuming a 10 percent rate of return, the benefit
cost ratios would be 0.7 and 0.4, respectively. It 
should be recognized that the benefit-cost ratios 
presented for both the bus-on-metered freeway 
plan and the two-tier system plan apply to the 
aggregations of not only primary transit services 
and facilities proposed within each plan, but also 
express and local transit services. Such ratios, there
fore, cannot, and do not, imply that individual 
projects or services within the aggregation will nec
essarily have similar benefit-cost ratios. Moreover, 
it should be recognized that such an assessment 
alone is not a conclusive measure of the relative 
value of primary transit alternatives, but should 
be viewed together with the results of the cost
effectiveness analysis presented earlier. A more 
detailed discussion of the procedures used for the 
benefit-cost analysis of the two improvement plan 
options is presented in Appendix A of this report. 

Comparison of the Bus-on-Metered Freeway Plan 
Option to the Two-Tier Plan Option: In order to 
help select one of the recommended improvement 
plans for implementation in the Milwaukee area 
over the next 20 years, a comparative evaluation of 
the key advantages and disadvantages of the bus
on-metered freeway plan and the two-tier system 
plan is provided below. Under the range of future 
conditions, the two-tier plan, although expected 
to entail a slightly greater total cost over the plan 
design period than the bus-on-metered freeway 
plan, would have a number of advantages over 
the bus-on-metered freeway plan, as indicated in 
Table 385. The inclusion of a light rail transit 
facility in the northwest corridor would provide 
primary transit accessibility to about 5 percent 
more of the resident popUlation and jobs in the 
Milwaukee area. Partially for this reason, between 
11,700 and 21,200, or between 28 and 52 percent, 
more transit trips may be expected to be made on 
the primary element of the two-tier plan on an 
average weekday in the design year than on the 
primary element of the bus-on-metered freeway 
plan. It should be noted that all of these additional 



Table 384 

COMPARISON OF TRANSIT USER COSTS AND BENEFIT-COST RATIOS: 
RECOMMENDED TRANSIT IMPROVEMENT PLAN OPTIONS 

Costs: 1980-2000 

Alternative Plan 
Discount Transit Capital, Benefit-

Rate System Operating, and Cost 
Land Use Plan Transit Plan (percent) User Maintenance Benefitsa Costsb Ratio 

Moderate Growth- Base Plan 6 $1,317,414,000 $333,200,000 $ -- $ -- --
Centralized 10 932,992,000 208,700,000 -- -- --
Land Use Plan 

Bus-on-Metered 6 1,202,062,000 400,200,000 115,352,000 67,000,000 1.72 
Freeway Plan 10 866,230,000 289,600,000 66,762,000 80,900,000 0.83 

Two-Tier Plan 6 1,197,637,000 427,600,000 119,777,000 94,400,000 1.27 
10 863,669,000 308,600,000 69,323,000 99,900,000 0.69 

Stable or Declining Base Plan 6 1,032,113,000 268,500,000 -- -- --
Growth-Decentralized 10 767,869,000 199,500,000 -- -- --
Land Use Plan 

Bus-on-Metered 6 987,317,000 313,000,000 44,796,000 44,500,000 1.01 
Freeway Plan 10 741,942,000 235,200,000 25,927,000 35,700,000 0.73 

Two-Tier Plan 6 983,259,000 345,200,000 48,854,000 76,700,000 0.64 
10 739,594,000 266,800,000 28,275,000 67,300,000 0.42 

aBenefits are defined as the difference-or "savings"-in transit system user costs resulting from the implementation of either the bus-on
metered freeway plan option or the two-tier plan option instead of the base plan under the appropriate alternative future. 

bCosts are defined as the difference-or "additional capital and operating expense "-incurred because of the implementation of either the bus
on-metered freeway plan option or the two-tier plan option instead of the base plan under the appropriate alternative future. 

Source: SEWRPC. 

trips on the light rail transit element of the two-tier 
plan may be expected to use transit, rather than 
private automobiles as under the bus-on-metered 
freeway plan, but would be made primarily on the 
local or express elements of that plan at a lower 
level of service. These trips would average about 
four mph slower over the on-vehicle portion of the 
trip, and would require an average of four addi
tional minutes per trip. 

The two-tier plan would have some important 
advantages with respect to energy use, as operation 
of some of the system would be based on an 
electrically propelled primary transit system. The 
two-tier plan may be expected to use about 14 per
cent less petroleum-based fuel for transit system 
propUlsion over the plan design period than the 
bus-on-metered freeway plan. Importantly, this 
would enable between 15,000 and 29,000 transit 
trips on an average weekday, or 8 percent of all 
transit tripmaking, to be made on a transit route 
which is not dependent on petroleum-based fuels 
and would not be subject to disruption if the 
availability of such fuels were limited. 

The two-tier plan would also be expected to be 
slightly more efficient at the end of the plan design 
period with respect to operating and maintenance 
costs. The two-tier plan may be expected to 
require between $2 and $4 million less operating 
subsidy over the plan design period than the bus
on-metered freeway plan. Primary transit revenues 
may be expected to recover 2 to 3 percent more 
operating and maintenance costs under the two-tier 
plan than under the bus-on-metered freeway plan, 
and farebox revenues of the total transit system 
would be expected to recover the same proportion 
of operating and maintenance costs under both 
improvement plans. 

These small operating cost savings, however, would 
be offset by the greater capital cost of the two-tier 
plan over the bus-on-metered freeway plan, making 
it the more costly of the two plan options to 
implement. The capital cost of the two-tier plan 
would be between $57 million and $92 million, or 
about 35 to 43 percent, more than that of the bus
on-metered freeway plan. Consequently, the two
tier plan would require between $52 million and 
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Factor 

Cost 

Accessibility 

Transit 
Ridership 

Energy 

Source: SEWRPC. 

Table 385 

KEY ADVANTAGES AND DISADVANTAGES OF THE LOWER TIER OF THE TWO-TIER 
SYSTEM PLAN IN COMPARISON TO THE BUS-ON-METERED FREEWAY SYSTEM PLAN 
UNDER THE MODERATE GROWTH SCENARIO-CENTRALIZED LAND USE PLAN AND 

STABLE OR DECLINING GROWTH SCENARIO-DECENTRALIZED LAND USE PLAN 

Advantages Disadvantages 

Moderate G rowth- Stable or Declining Growth- Moderate Growth- Stable or Declining Growth-
Central ized Land Use Plan Decentralized Land Use Plan Centralized Land Use Plan Decentralized Land Use Plan 

-- -- $90 million, or 12 percent, $52 million, or 9 percent, 
more total cost over design more total cost over design 
period period 

$92 million, or 43 percent, $57 million, or 35 percent, 
more capital cost over more capital cost over 
design period design period 

$141 million, or 43 percent, $135 million, or 59 percent, 
more capital investment more capital investment 
over design period over design period 

$0.06, or 13 percent, more $0.04, or 8 percent, more 
total cost per passenger total cost per passenger 
over design period over design period 

$0.01, or 11 percent, more $0.01, or 8 percent, more 
total cost per passenger total cost per passenger 
mile over design period mile over design period 

18,700, or 5 percent, more 10,000, or 4 percent, more -- --
resident population within resident population within 
walking distance of primary walking distance of primary 
transit stations and stops transit stations and stops 

15,700, or 5 percent, more 7,100, or 3 percent, more 
jobs within walking distance jobs within walking distance 
of primary transit stations of primary transit stations 
or stops or stops 

21,200, or 28 percent, more 11,700, or 52 percent, more -- --
primary transit trips on primary transit trips on 
an average weekday in an average weekday in 
design year design year 

29,000 trips, or 8 percent, 15,000 trips, or 8 percent, -- --
of transit trips making all of transit trips making all 
or a portion of trips on or a portion of trips on 
transit vehicles not transit veh icles not 
dependent on petroleum- dependent on petroleum-
based fuels based fuels 

$90 million more total public cost and about 
$0.04 to $0.06, or 8 to 13 percent, more total 
public cost per passenger than the bus-on-metered 
freeway during the design period. The total public 
cost per passenger mile would also be higher, 
ranging between $0_10 and $0.13, compared with 
between $0_09 and $0,12 under the bus-on-metered 
freeway plan. 

less than a 1 percent increase in weekday transit 
passengers and less than a 2 percent increase in 
daily passenger miles. The operating and mainte
nance cost efficiencies of the light rail transit plan 
would be offset over the plan design period by the 
additional capital costs_ In addition, a light rail 
transit system, despite its greater cost, cannot be 
expected to divert substantially more trips from 
automobiles to public transit than a bus-on-metered 
freeway service, and, therefore, cannot be expected 
to provide any substantial incremental benefits 
with respect to motor fuel consumption or air pol
lutant emissions. Therefore, because the bus-on
metered freeway plan would have the lowest total 

Thus, it may be concluded that the direct, tangible 
advantages of a primary transit plan which includes 
light rail transit over a comparable bus-on-freeway 
plan in the Milwaukee area would be small com
pared to the additional costs entailed, resulting in 
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public cost and lowest total cost per passenger and 
per passenger mile over the plan design period, it 
was determined to be the best option for the pro
vision of primary service in the Milwaukee area 
under the full range of alternative future conditions. 

However, as much as the bus-on-metered freeway 
plan option was found to be superior to the 
two-tier plan option with respect to total public 
costs and cost-effectiveness over the plan design 
period it was determined that the two-tier plan 
would have certain advantages over the bus-on
metered freeway plan regarding the intangible 
implications of primary transit performance. As 
presented earlier in this chapter and as summarized 
in Table 386, the development of light rail transit 
in the Milwaukee area would have a greater, 
although uncertain and unmeasurable, potential to 
influence land development and redevelopment; to 
provide a more reliable and safe public transit 
system; and to be less subject to the adverse affects 
of possible future highway system deterioration 
from deferred maintenance. Because light rail 
vehicles are capable of carrying a greater number of 
passengers per vehicle, and because they can be 
coupled into trains, light rail transit was found to 
be able to transport a greater number of passengers 
per operator. The mode was determined to have 
greater long-range usefulness as it would require 
the acquisition of rights-of-way, and would require 
the construction of guideways which are essential 
to more advanced, but still unproven, futuristic 
transit technologies. Because of its electric propul
sion, it is believed that light rail transit would have 
an operational advantage in Milwaukee's winter 
climate, as well as advantages with respect to local
ized noise and pollutant emission levels. Further
more, light rail transit would have the greatest 
potential to continue and expand operations 
during a petroleum-based fuel shortage, and per
haps an advantage in long-term usefulness given 
the prospects for domestic and world petroleum 
production in the 21st century. Light rail transit 
was also concluded to have perhaps the greatest 
potential to influence land development and 
redevelopment because, compared to the bus-on
metered freeway plan, it would require the most 
permanent, least disruptive, and greatest long
term public commitment to high-quality transit 
in a corridor. 

Conclusions Drawn from the Alternative 
Primary Transit Plan Testing and Evaluation 
The following conclusions were drawn by the 
Advisory Committee in reflecting upon the exten
sive data generated in the evaluation of the alterna
tive primary transit system plans for each mode 
designed fur each alternative future. 

• Heavy rail rapid transit was eliminated from 
further consideration in the Milwaukee area 
since it was currently found to be not viable 
under even the most optimistic future for 
transit need and use considered. This deter
mination was based upon the inability of 
this primary transit mode to utilize its 
inherent efficiencies for transporting very 
large numbers of passengers at high speeds 
in the Milwaukee area without substantial 
unused capacity in all corridors. In addition, 
because this mode requires a fully grade
separated, exclusive right-of-way, the capital 
costs for such an alternative would be very 
high, ranging from two-and-one-half times 
those of a comparable light rail transit plan, 
to about three-and-one-half times those of 
a comparable busway plan. 

• As an areawide primary transit system, com
muter rail could be expected to be viable 
under only the most optimistic of the alter
native futures for transit need and use-the 
moderate growth scenario-centralized land 
use plan future. Under that future, three 
commuter rail routes radiating from the 
Milwaukee central business district-north to 
Grafton, west to Oconomowoc, and south to 
Racine and Kenosha-would have the poten
tial to meet at least one-half of their annual 
operating and maintenance costs from fare
box revenues. The route to Racine and Keno
sha could also be expected to perform well 
under the two intermediate futures for 
transit need and use. Under the least optimis
tic future for transit use, however, not even 
the Racine/Kenosha route was found to be 
viable. These conclusions relate only to the 
provision of a system of true primary transit 
service-that is, service throughout the entire 
weekday period, as well as some service 
on weekends. They would not rule out the 
possible introduction of specialized peak
period, weekday-only service along one or 
more of the routes considered and the 
inclusion of such service in any final plan 
that may be selected. 

• The bus-on-freeway, busway, and light rail 
transit alternatives-the latter two modified 
as necessary to include supplemental bus-on
freeway service to make the plans compar
able to the bus-on-freeway plan-may be 
expected to perform well in the Milwaukee 
area under a wide range of future conditions. 
These three alternatives were determined to 
have the potential to provide essentially 
identical levels of service, and to attract very 
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Table 386 

SUMMARY OF THE INTANGIBLE BENEFITS ATTENDANT TO THE IMPLEMENTATION OF THE 
RECOMMENDED TWO-TIER PRIMARY TRANSIT PLAN OPTION IN THE MILWAUKEE AREA 

Benefit Description Potential Impact in the Milwaukee Area 

Land Use Potential to influence land development Would contribute to the evolution of a more desirable land use 

and redevelopment would permit public pattern along the northwest corridor under the lower tier of 

transit to be used to meet land use the plan, and potentially throughout other corridors of high 

development objectives, as well as travel demand within the Milwaukee area if the upper tier of 

transportation development objectives, the plan is implemented. The benefits which could be obtained 
through the promotion of sound land include regional environmental and resource protection; 

use development and the inducement preservation and revitilization of the City of Milwaukee; and 

of urban development in desired reductions in the public and private costs of land development 

locations and supporting facilities and services, including public transit. 

Areas within the northwest corridor which would particularly 
lend themselves to new development or redevelopment include 

the Milwaukee central business district, the northwest indus-

trial land bank area, and older central city areas of Milwaukee 

located along the final selected alignment. 

Energy Potential for operation in the event About 8 percent of all transit trips would be made on vehicles 
of a serious petro leu m shortage not dependent on petroleum-based fuels 

Environment Light rail transit vehicles emit no air Although the potentia~ reduction in air pollution and noise 

pollutants along routes of operation pollution would be experienced to some degree along the 

and would generate about 20 percent light rail transit facility, the largest positive impacts would 

less noise than diesel motor buses be concentrated along the proposed transit mall in the 

Milwaukee central business district, the W. Wisconsin Avenue 

area, and the N. Sherman Boulevard area, because of the 

reduction in the number of diesel motor buses 

Traffic Light rail transit would offer more Because of its perceived attractiveness, light rail transit would 

attractive service wh ich, accordingly, be expected to be more effective in reducing traffic growth 
would have the potential to increase within the northwest corridor, particularly in the N. Sherman 

transit ridership and reduce auto- Boulevard area and the N. 76th Street area 
mobile travel, and thus reduce the 
associated negative impacts on 
street and highway capacity 

Safety Greater safety is provided on public The light rail transit facility proposed for Milwaukee's north-
transit modes that extensively use west corridor requires a fi)(ed guideway and would be located 
reserved and exclusive rights-of-way almost entirely on either a reserved or exclusive alignment, 
and have preferential treatment at resulting in a smaller probability of vehicle-to-vehicle and 
intersections vehicle-to-fixed object collisions compared with transit 

vehicles which must operate in mixed traffic. I n addition, 
the larger size and stronger construction of rail transit vehicles 

over that of motor buses offers more protection against 
personal injuries. Also, boarding and deboarding accidents 
and injuries can be significantly reduced if the light rail 
transit facility incorporates high-level loading at stations 

Reliability Public transit provided over fixed Light rail vehicles would experience fewer operational problems 
guideways is typically considered to caused by traffic congestion and traffic accidents, street and 
be more reliable than public transit utility repairs, and inclement weather than buses operated 
provided over arterial streets in on public streets. In particular, light rail transit service in 
mixed traffic Milwaukee's northwest corridor could be expected to be very 

reliable since the entire alignment would be located on 
a reserved or exclusive right-of-way. Importantly, this 

advantage would be particularly critical to the Milwaukee 
area during the winter months because of the severe winter 

weather conditions frequently experienced 



Table 386 (continued) 

Benefit Description 

Attractiveness Studies have indicated that light rail 
transit has a greater potential to 
attract ridership than motor bus 
alternatives. Rider comfort will be 
enhanced by the smooth accelera-
tion and ride afforded by light rail 
vehicles. I nterior noise levels in light 
rail vehicles are also less than in 
motor buses 

Flexibility light rail transit has the greatest 
potential to respond to sudden 
ridership increases. This potential 
becomes even more significant if 
future local or national policies 
encourage a large shift from the use 
of private automobiles to transit 

Source: SEWRPC. 

similar levels of transit ridership. Under the 
range of alternative futures considered, a bus
on-freeway system could be expected to 
attract between 5.0 and 8.6 percent of the 
total person trips, a busway system could be 
expected to attract between 4.9 and 8.4 per
cent of the total person trips, and a light rail 
transit system could be expected to attract 
between 4.9 and 8.5 of the total person trips 
during an average weekday in the Milwaukee 
area. In addition, these three alternatives 
were found to have similar annual operating 
and maintenance cost subsidy requirements, 
and to have similar systemwide energy con
sumption and environmental impacts. The 
light rail transit plan would require the least 
amount of petroleum-based motor fuel, rang
ing from 5 percent to 8 percent less than the 
busway plan and 8 perc~nt to 11 percent less 
than the bus-on-freeway plan, depending 
upon the alternative future considered. From 
21 percent to 27 percent of all transit trips 
could be expected to be made on electrically 
propelled vehicles under the light rail transit 
plan. Any savings in the consumption of 
petroleum-based motor fuel attendant to 
implementation of a light rail transit plan 
would, however, represent less than a 1 per-

Potential Impact in the Milwaukee Area 

The most heavily used Milwaukee County Transit System 
route currently operates along N. Sherman Boulevard. 
A light rail transit facility in the same area serving much of 
the same ridership that currently uses the local bus routes 
could be expected to provide comfortable and attractive 
service to a large number of transit users 

light rail vehicles typically allow greater "crush capacity" 
loads to be accommodated than do motor buses because of 
vehicle design and performance characteristics. During a given 
period of the day, additional passenger-carrying capacity can 
be added to the system without changing operating headways 
or speeds, by increasing train size 

cent savings in petroleum-based motor fuel 
used on the total transportation system in 
the Milwaukee area. 

• The only significant measurable difference 
between the bus-on-freeway, busway, and 
light rail transit alternative plans lies in the 
capital costs attendant to plan implementa
tion-or in their total public costs. The bus
on-freeway plan would entail substantially 
less capital costs over the 21-year plan design 
period than either the busway or light rail 
transit plans. Capital costs attendant to the 
bus-on-freeway plan could be expected to 
range from $7 million to $11 million annu
ally, depending upon the alternative future. 
The busway and light rail transit plans would 
entail 50 percent and 150 percent more capi
tal costs because they require extensive new 
fixed guideway facility construction. The 
busway plan would require capital costs 
ranging from $13 million to $17 million per 
year, with the light rail transit plan requiring 
capital costs ranging from $16 million to 
$21 million per year. Consequently, while 
the light rail transit and busway plans would 
have greater potential annual net operating 
and maintenance cost savings, such savings 

711 



would be offset by the capital cost require
ments. Viewing tangible cost considerations 
alone, then, the bus-on-freeway plan would 
be the best plan for the Milwaukee area 
under a wide range of future conditions. 

• The light rail transit plan, however, would be 
superior to the bus-on-freeway plan if con
sideration is given to some of the intangible 
benefits of primary transit system perfor
mance. Light rail transit would probably 
have a greater, although uncertain and 
unmeasurable, potential to influence land 
development and redevelopment, would 
probably provide a more reliable and safer 
public transit system, and would be less sub
ject to the adverse effects of highway system 
deterioration from deferred maintenance. 
Light rail transit has a potentially higher 
passenger-carrying capability per operator 
because of its ability to couple more than 
one vehicle into a train. Because of its elec
trical propulsion, light rail transit would also 
have environmental advantages in terms of 
localized noise and pollutant emission levels, 
as well as an operational advantage in the 
severe winter climate of the Milwaukee area, 
would have the best potential to continue 
and expand operations during a petroleum
based fuel shortage, and perhaps would have 
an advantage in long-term usefulness given 
the prospects for domestic and foreign petro
leum production in the 21st century. 

Thus, based on the quantitative test and evaluation 
of both the direct and indirect benefits of the 
recommended improvement plan options over the 
base plan, it was concluded that either plan option 
would be a more preferable course of action than 
merely maintaining the existing system. Compared 
to the base plan, both plan options would provide 
a higher level of transit service, would provide 
significantly greater accessibility to residents and 
jobs, and would attract a higher level of both total 
and primary transit ridership. Furthermore, because 
the recommended plan options would carry 
between 4 and 14 percent more transit passenger 
trips and between 25 and 80 percent more passen
ger miles than the base plan, their cost per trip, 
including both direct and indirect costs, would 
generally be less than that of the base plan, and 
their cost per passenger mile-even if only direct 
costs are considered-would generally be less than 
that of the base plan. 
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Given these conclusions, the Advisory Committee 
determined that two final plans should be prepared 
and presented together with the base plan at a series 
of public informational meetings and at a public 
hearing. One of the two improvement plans would 
be the bus-on-metered freeway plan, and would 
represent a continued public commitment to 
the provision of primary transit service in the 
Milwaukee area exclusively through the bus-on
freeway mode. The other improvement plan, how
ever, would recognize the importance of the 
intangible advantages inherent in light rail transit 
technology j and would recommend implementat
ion of that technology in the Milwaukee area in at 
least one important travel corridor. This would be 
done by dividing the second plan into lower and 
upper tiers. The lower tier would seek to imple
ment a basic bus-on-freeway system plan, together 
with a light rail transit facility in the northwest 
travel corridor of the Milwaukee area-one of the 
corridors not served by existing or prop~sed free
way facilities. Under the upper tier of the plan cer
tain of the bus-on-freeway routes would eventually 
be converted to light rail transit or commuter rail 
operation, as may be appropriate, depending upon 
future conditions. ' 

Should the Advisory Committee support the bus
on-metered freeway option, this would mean that 
the Committee----after careful review of the com
ments and suggestions presented by the general 
public and elected officials at the public informa
tional meetings and public hearing-had concluded 
that the intangible benefits attendant to develop
ment of the two-tier system plan did not outweigh 
the capital cost differences between the two rec
ommended final plan options. Furthermore, it 
would mean that the intangible advantages of light 
rail transit do not appear certain enough to out
weigh a selection of a final alternative plan based 
solely on measures of cost-effectiveness. Should 
the Advisory Committee support the two-tier 
system plan, this would mean that the intangible 
benefits attendant to the light rail transit mode 
sufficiently outweigh the total public cost advan
tage of the bus-on-metered freeway option. This 
conclusion would warrant a recommendation for 
light rail transit facility development in the north
west corridor of the study area in and around the 
Milwaukee metropolitan area. Furthermore, this 
conclusion would indicate that the potential of 
light rail transit to operate during a motor fuel 
shortage, and to operate in the very long-term 
future when petroleum-based motor fuels may be 



expected to become scarce and very costly, is very 
important. Furthermore, it would indicate that the 
potential of a primary transit service operating on 
a fixed guideway to shape urban land use develop
ment and redevelopment is of great importance. 

The findings and conclusions reached during the 
preparation, test, and evaluation of alternative 
primary transit system plans for the Milwaukee 
area could have far-reaching implications. Such 
implications will affect not only the development 
and operation of transportation facilities and 
services in the Region, but also the pattern of 
urban development and redevelopment for genera
tions to come. As noted above, the Advisory Com
mittee-prior to making a final recommendation to 
the Regional Planning Commission-directed that 
the two final recommended plan options be pre
sented together with the base plan at a series of 

public informational meetings, and that a formal 
public hearing be held to obtain the reaction of 
citizens and public officials to the study findings 
and conclusions to date.12 Upon completion of 
these public meetings, the Advisory Committee 
will meet to consider the record of the meetings 
and to prepare a final recommended plan. The final 
recommended plan, following consideration and 
adoption by the Regional Planning Commission, 
will then be documented in the concluding chap
ters of SEWRPC Planning Report No. 33, A Pri
mary Transit System Plan for the Milwaukee""""AIea. 

12 Comments, observations, and suggestions pre
sented at these meetings pertaining to the findings 
of this study are summarized in SEWRPC Planning 
Report No. 33, A Primary Transit System Plan for 
the Milwaukee Area. 
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Appendix A 

BENEFIT-COST ANALYSIS PROCEDURES USED IN THE MILWAUKEE 
AREA PRIMARY TRANSIT ALTERNATIVES ANALYSIS STUDY 

INTRODUCTION 

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

While benefits must exceed costs in order for 
a project to be justified, this criterion alone is 
not sufficient to justify the investment. Although 
a project may have a benefit-cost ratio greater than 
1.0, it may be less than the benefit-cost ratio of an 
alternative project which would accomplish the 
same objectives. Accordingly, in order to assure 
that public funds are invested most profitably, 
alternative plans or projects should be investigated 
and analyzed. 

Benefit-cost analysis requires that an assumption 
be made concerning the life of the project. Desir
ably, that economic life is equal to the physical life 
of the project. In transportation planning, it is gen
erally advisable to amortize the capital costs over 
the same number of years for which the travel fore
casts have been made, since the risk involved in the 
use of capital increases as the amortization exceeds 
the travel forecast period. For the Milwaukee area 
primary transit alternatives analysis study, the 
21-year period from 1980 through the year 2000 
was selected as the period of economic analysis. 
Although this period is shorter than that often 
used to evaluate certain other types of public 
works improvements-such as flood control works
it results in a lower risk with respect to the travel 
forecasts involved. In addition, this shorter period 
recognizes the inability to anticipate other social, 
economic, and technological changes which may 
occur in the more distant future, and which may 
influence project benefits and costs. 

In considering a single urban mass transit facility 
project, the selection of a period of economic 
analysis can be relatively simple and direct. In con
sidering an entire system, however, which entails 
the staged construction of varying components of 
the system through a series of public works pro
jects over a long period of time, there is no single 
period of physical and economic life which can be 
readily assigned to all of the facilities comprising 
the system. Consequently, the period of economic 
analysis selected must be long enough to permit 
a reasonable amortization of the costs incurred in, 
and a reasonable accrual of the benefits derived 
from, construction and operation of the total 
system. This period is estimated to be from 40 to 
50 years, considerably longer than the 20- to 
25-year period used for the analysis of any single 
facility. During such a longer period, all of the 
staged facilities comprising the recommended 
system will have reached the end of their physical 
life and, presumably, will require replacement. 
Moreover, the total system will not accommodate 
the forecast travel demands as intended until 
shortly after the completion of the last facility 
staged for construction under the recommended 
plan implementation program, and, therefore, will 
not return maximum benefits until beyond the end 
of the planning period. Since the travel demand is 
unknown beyond that period, and since the useful 
life of several components of a primary transit 
system extends beyond the plan design period-in 
particular, guideway facilities, maintenance and 
storage facilities, stations, and rail rolling stock-it 
is necessary to limit the time frame of the analysis 
to the plan design period and to calculate a salvage 
value at the end of that period for all transit facili
ties constructed over the period. 

OVERVIEW OF BENEFITS AND COSTS 

The benefits and costs attributable to a project can 
be classified either as tangible, or direct, or as intan
gible, or indirect. Direct benefits and costs are 
readily measurable in monetary terms. Indirect 
benefits and costs either are of such a nature that 
no monetary value can be assigned to them, or are 
so obscure that calculation of the monetary value 
is impractical. 
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For the Milwaukee area primary transit alternatives 
analysis, direct costs were assumed to include the 
following: 

1. Right-of-way acquisition and related reloca
tion assistance. All right-of-way was assumed 
to be purchased in the year 1985 for the 
purposes of the benefit-cost analysis. Right
of-way was further assumed to have an eco
nomic life of 100 years. 

2. Construction costs attendant to transit 
guideways, passenger stations, and vehicle 
storage and maintenance facilities. For 
benefit-cost analysis purposes, these items 
were assumed to be constructed in uniform 
annual increments over the period 1985 
through 2000. For analysis purposes, guide
ways and stations were assumed to have an 
economic life of 30 years, while vehicle stor
age and maintenance facilities were assumed 
to have an economic life of 35 years. 

3. Transit vehicle costs. With respect to buses, 
which were assumed to have an economic 
life of 12 years, it was assumed that those 
buses needed for fleet replacement would be 
purchased on a regularly scheduled basis, 
with the schedule determined based on the 
age of the buses in the current fleet. With 
respect to bus fleet expansion, it was 
assumed that such buses would be acquired 
in uniform annual increments over the 
period 1985 through 2000. For light rail 
vehicles, which were assumed to have an 
economic life of 30 years, it was assumed 
that half of the required vehicles would be 
purchased in 1987 and that the other half 
would be purchased in 1988. 

4. Transit system operation and maintenance 
deficit; that is, those costs of operating and 
maintaining the transit system not recovered 
through farebox revenues. 

As noted above, indirect costs, being intangible and 
not readily measurable, were not included in the 
benefit-cost analysis. Indirect costs include such 
costs as those attendant to the disruption of com
munity patterns; the division of neighborhood 
and community service areas; and the deterioration 
or destruction of the natural resource base or of 
scenic, historic, or cultural features. 

For the Milwaukee area primary transit alternatives 
analysis, direct benefits were assumed to include 
the following: 
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1. Reductions in out-of-pocket costs incurred 
by transit users. Such reductions were calcu
lated as follows: 

a. The total farebox revenues were calcu
lated for the base plan and each final alter
native plan considered, using the assumed 
fare structure for the plans. For example, 
in the year 2000, total transit fares were 
calculated at $37.115 million for the base 
plan and $51.289 million for the two-tier 
plan under the moderate growth scenario
centralized plan alternative future. This 
difference in transit fares represents an 
increase in out-of-pocket costs of $14.174 
million paid by transit riders under the 
two-tier plan over the amount paid by 
riders under the base plan. 

b. An estimate was made of the savings 
accruing to those transit riders diverted 
from automobiles to transit attendant to 
the implementation of each alternative 
plan. Travel by automobile was estimated 
to cost 24.0¢ per mile and 20.34 per mile 
for the moderate growth and stable or 
declining growth futures, respectively. 
Continuing the example given above, it 
was estimated that the transit riders 
diverted from the automobile through the 
implementation of the two-tier alternative 
plan would save $54.425 million in auto
mobile-related out-of-pocket costs. 

c. Using the foregoing information, it was 
possible to calculate a single benefit in 
terms of out-of-pocket cost savings. This 
was accomplished by subtracting the 
increase in transit fares incurred under the 
plan alternative under consideration from 
the savings in automobile operating costs 
resulting from implementation of the 
alternative plan. Again continuing the 
above example-$54.425 million minus 
$14.174 million results in a reduction 
in out-of-pocket costs, or a benefit, of 
$40.251 million. 

2. Reductions in accident costs incurred by 
transit users. Such reductions were calcu
lated as follows: 

a. Using the estimates of total passenger 
miles of travel and total transit vehicle 
miles of travel, estimated accident costs 
attendant to transit travel were calculated 
for the base plan and for each alternative 



Table A-1 

ACCIDENT RATES AND COSTS BY TYPE OF TRANSPORTATION FACILITY: 1979 

Rate of Accident Occurrence 
(per 100 million 

vehicle miles traveled) Cost of Accident 

Transportation Property Property 
Facility Fatality Injury Damage Fatality Injury Damage 

Freeway ........ 0.73 89.15 569.24 $150,000 $5,800 $850 
Surface Arterial .... 4.17 516.00 2,379.03 150,000 5,800 850 
Mass Transit ...... 0.51 a 171.88a 5,077.35 150,000 380 860 

a Accident rate expressed as the number of fatalities or injuries per 100 million passenger miles of travel. 

Source: National Safety Council and SEWRPC. 

plan considered. For example, in the year 
2000, total transit accident costs were cal
culated at $1.816 million for the base plan 
and $2.526 million for the two-tier plan 
under the moderate growth scenario
centralized land use plan alternative 
future. This difference in transit acci
dent costs represents an increase in 
accident costs of $0.710 million incurred 
by transit riders under the two-tier plan 
over the amount incurred by riders under 
the base plan. 

b. An estimate was made of the savings 
accruing to those transit riders diverted 
from automobiles attendant to the imple
mentation of each alternative plan. The 
rates of accident occurrence and the cost 
per accident assumed for these calcula
tions are set forth in Table A-l. Continu
ing the example given above, it was esti
mated that the transit riders diverted from 
the automobile to transit through the 
implementation of the two-tier alternative 
plan would save $8.785 million in auto
mobile-related accident costs. 

c. Using the foregoing information, it was 
possible to calculate a single benefit in 
terms of accident cost savings. This was 
accomplished by subtracting the increase 
in transit accident costs incurred under the 
plan alternative under consideration from 
the savings in automobile accident costs 
resulting from implementation of the alter
native plan. Again continuing the above 

example-$8.785 million minus $0.710 
million results in a reduction in accident 
costs, or a benefit, of $8.075 million. 

3. Reductions, or increases, in travel time costs 
incurred by transit users. The diversion of 
automobile drivers and passengers to transit 
results in changes in the travel time required 
to make individual trips. These changes must 
be taken into account in calculating the bene
fits associated with the implementation of 
a transit plan. If the data indicate that such 
diverted trips are made in less time, then 
such reductions in travel time can be calcu
lated and added to the above-described bene
fits in out-of-pocket costs and accident costs. 
On the other hand, if the data indicate that 
such diverted trips take longer by transit 
than they did by automobile, then the incre
mental time associated with such change and 
the value attendant thereto would constitute 
a disbenefit attendant to implementation of 
the plan under consideration, and, accord
ingly, would have to be subtracted from the 
above-described benefits accruing through 
reductions in out-of-pocket costs and acci
dent costs. Accordingly, the benefits, or 
dis benefits, associated with changes in travel 
time were calculated as follows: 

a. A dollar value attendant to travel time 
was determined. A review was made of 
the approaches historically used to esti
mate the value of travel time in previous 
Commission studies and in national 
studies. This review is summarized in 
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Table A-2 

REVIEW OF APPROACHES HISTORICALLY USED TO ESTIMATE THE 
VALUE OF TRAVEL TIME IN TRANSPORTATION ECONOMIC ANALYSES 

Value of 

Study or Project Travel Time Used Basis for Use Comments 

SEWRPC 1990 $1.10 per passenger-hour Recommended for use by the Does not distinguish between 

Land Use and in 1963 dollars American Association of small and large time savings 

Transportation Study ($2.10 per passenger- State Highway Officials' Is not adjusted to reflect 
hour in 1979 dollars) 1960 report, Road User characteristics of Milwaukee 

Benefit Analysis for area 

Highway Improvements 

SEWRPC 2000 Land $4.00 per passenger-hour Based solely on the average Does not distinguish between 

Use and Transportation in 1975 dollars manufacturing hourly wage small and large time savings 
Plan Reevaluation ($7.00 per passenger·hour rate in the Region Implies that all travelers value 

in 1979 dollars) time the same 
Does not reflect the true wage 

rate of the Milwaukee area since 

it includes the wage rate of 

production I ine workers only 

Transportation Research $2.50 per passenger·hour Based on a weighted value Does not distinguish between 

Board, National in 1972 dollars of wage rate in the small and large time savings 
Cooperative Research ($3.25 per passenger-hour nation's urbanized areas Does not recommend adjusting 
Report 133 in 1979 dollars) to reflect characteristics of 

specific urban areas 

American Association $0.26 per person-hour Unit value of time estimates This approach was updated to 

of State Highway and for low·time savings were derived by observing extend and replace the 1960 

Transportation Officials, (0-4 minutes, in 1979 how travelers were willing AASHTO and 1972 National 

A Manual on User dollars) to trade off money expend i- Cooperative Highway Research 

Benefit Analysis of tures for time savings at Program Report procedures 

Highway and Bus $2.20 per person-hour statistically identifiable Recognizes that travel time is 

Transit Improvements, for medium-time savings rates. Unit values were based sensitive to the amount of 

1977 (5-14 minutes, in 1979 on identifiable proportions savings per trip 
dollars) of household income The value of time is explicitly 

based on average household 

$4.80 per person·hour income 

for high-time savings Procedures recommended by 

(over 14 minutes, in the U. S. Department of 

1979 dollars) Transportation (Evaluating 

Urban Transportation System 

Alternatives, 1978) 

Source: SEWRPC. 
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Table A-2. In the interests of simplicity in 
comparatively estimating the time value 
of the benefits, or disbenefits, the factor 
of $2.20 per person-hour for medium
time savings promulgated by the Ameri
can Association of State Highway and 
Transportation Officials (AASHTO) and 
referenced in Table A-2 was selected for 
use in the analysis. 

b. Using the estimates of total passenger 
hours of travel, the estimated value of 
time attendant to travel was calculated 
for the base plan and for each alternative 
plan considered. For example, in the year 
2000, the value of total transit travel 
time was calculated at $119.878 million 
for the base plan and $148.280 million 
for the two-tier plan under the moderate 



growth scenario-centralized plan alterna
tive future. This difference in transit travel 
time value represents an increase in travel 
time costs of $28.402 million incurred by 
transit riders under the two-tier plan over 
the amount incurred by riders under the 
base plan. 

c. An estimate was made of the travel time 
cost savings accruing to those transit 
riders diverted from automobiles to 
transit attendant to the implementation 
of each alternative plan. Continuing the 
example given above, it was estimated that 
the transit riders diverted from the auto
mobile to transit through implementation 
of the two-tier alternative plan would save 
$14.938 million in automobile-related 
travel time costs. 

d. Using the foregoing information, it was 
possible to calculate a single benefit, or 
disbenefit, for the anticipated reductions 
or increases in travel time attendant to 
any given plan under consideration. This 
was accomplished either by subtracting 
the increase in transit travel time costs 
from the savings in automobile travel time 
costs resulting from the implementation 
of the alternative plan under considera
tion, resulting in a benefit in the case 
where the savings in automobile travel 
time cost is larger than the increase in 
transit travel time cost, or by subtracting 
the savings in automobile travel time costs 
from the increase in transit travel time 
costs, resulting in a disbenefit in the case 
where the transit travel time cost is larger 
than the savings in automobile travel 
time cost. Again continuing the above 
example-$28.402 million minus $14.938 
million results in a $13.464 million dis
benefit, or increase, in travel time cost, 
since the transit travel time cost increase 
is larger than the automobile travel cost 
savings. 

4. Calculation of net total benefit. Using the 
above example results in a net benefit, as 
indicated·below: 

Benefits in out-of
pocket cost savings: 

Benefits in accident 
cost savings: 

Subtotal 

$40,251,000 

8,075,000 

$48,326,000 

Disbenefits in 
travel time costs: 

Net Total Benefit 

$13,464,000 

$34,862,000 

As noted earlier, indirect benefits, being intangible 
and not readily measurable, were not included in 
the benefit-cost analysis. Indirect benefits include 
reductions in adverse environmental impacts such 
as air pollution emissions and noise, the ability to 
promote sound land use development and redevel
opment, reductions in energy utilization and reli
ance on petroleum-based fuels, increased reliability 
for trips occurring during weekday peak travel 
periods, and the attractiveness of peak-period 
travel by certain technologies. 

DETAILED PROCEDURE FOR 
CALCULATING BENEFITS AND COSTS 

The foregoing discussion was intended to provide 
an overview of the method by which the benefits 
and costs were calculated for the Milwaukee area 
primary transit alternatives analysis study. The 
following discussion is intended to describe the 
step-by-step methodology by which such benefits 
and costs were computed. 

Step-by-Step Calculation of Benefits 

1. Estimates were made of the transit passenger 
fares, transit vehicle miles, transit vehicle 
hours, passenger miles, and passenger hours 
of travel which might be expected to occur 
on each system to be considered, including 
the base plan, on an average weekday. 

2. The annual transit system user out-of
pocket costs-transit fares-were derived by 
multiplying the average weekday transit 
passenger revenue by 290 and 255 for non
primary system and primary system fares, 
respectively. 

The conversion of nonprimary average week
day transit revenues to annual revenues, 
accomplished with an empirically derived 
factor of 290, accounts for weekend and 
holiday travel, which occurs at a rate lower 
than average weekday travel. The conversion 
of primary average weekday revenue to 
annual revenue, accomplished with a factor 
of 255 (the number of weekdays in a year 
minus the number of holidays which occur 
on weekdays), accounts for travel on non
holiday weekdays during the year. 
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3. The annual transit system accident costs 
were derived by multiplying the annual 
number of accidents by the cost of each 
accident (see Table A-1 for accident rates 
and costs). 

4. The annual transit travel time costs were 
derived by multiplying the transit passenger 
hours of travel by $2.20 (see Table A-2). 

5. Estimates were made of the annual auto
mobile vehicle miles and person hours of 
travel saved-when compared to the base 
plan-by transit riders diverted from the 
automobile to transit attendant to the imple
mentation of each alternative transit plan. 

6. The annual savings in highway-related, out
of-pocket costs were derived by multiplying 
the annual savings in automobile vehicle 
miles of travel by $0.240 and $0.203 for 
the moderate growth and stable or declining 
growth futures, respectively. 1 

7. The annual savings in highway-related acci
dent costs were derived by multiplying the 
annual number of accidents by the cost of 
each accident (see Table A-1 for accident 
rates and costs). 

8. The annual savings in highway-related travel 
time costs were derived by multiplying the 
savings in automobile person hours of travel 
by $2.20. 

9. Steps 1 through 8 were carried out for users 
of the the existing (1980) transit system and 
for users of each of the alternative (2000) 
transit systems under consideration for each 
of the two alternative futures. 

10. The total annual transit system user costs 
for each alternative plan were derived by: 

1 These costs for the operation of motor vehicles 
reflect the cost of vehicle maintenance, vehicle 
acquisition (depreciation), and motor fuel, the cost 
of which varies on a per-mile basis under each of 
the two alternative growth futures. It should. be 
noted that the cost of operation does not include 
the cost of insurance, which is accounted for in the 
analyses by the inclusion of accident costs. 
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a. Reducing the annual transit system user 
out-of-pocket costs by the amount of the 
savings in highway-related, out-of-pocket 
costs attendant to the diversion of trips 
from the automobile to transit. 

b. Reducing the annual transit system user 
accident costs by the amount of the sav
ings in highway-related accident costs 
attendant to the diversion of trips from 
the automobile to transit. 

c. Reducing the annual transit system travel 
time costs by the amount of the savings in 
highway-related travel time costs atten
dant to the diversion of trips from the 
automobile to transit. 

d. Adding the annual transit system user 
out-of-pocket costs, accident costs, and 
travel time costs to obtain the total transit 
system user costs for each transit system 
alternative plan and the base plan under 
each future. 

11. The present worth on January 1, 1980, of 
the transit system user costs2 was then 
calculated for each future transit system 
plan over the 21-year time period, using 
a 6 percent and a 10 percent rate of return 
for two time periods: 

a. 1980 through 1985, wherein user costs 
were assumed to accrue annually at the 
1980 level, thereby providing sufficient 
time to realize implementation of planned 
improvements. 

b. 1986 through 2000, wherein equal stag
ing of system improvements and travel 
demand was assumed to yield an equal 
annual increase in user costs. 

12. The transit system user benefits, defined as 
the reduction in out-of-pocket, accident, and 
travel time costs accrued through the provi
sion of the proposed transit system improve
ments, were obtained by subtracting the 

2 For detailed tabulations of transit system user 
costs, see Chapter VII of this report. 



present worth of the user costs under the 
transit system alternative being analyzed 
from the present worth of the user .costs 
anticipated to occur under the base plan 
transit system alternative. 

Step-by-Step Calculations of Costs 
A monetary value for the costs incurred under the 
proposed alternative primary transit systems was 
calculated as follows: 

1. Construction costs, which included right
of-way acquisition and related engineering 
costs, were obtained by summing such costs 
as estimated for all facilities proposed under 
the transit system plan under evaluation.3 

2. Capital costs involved in the provision of the 
mass transit system, which included vehicles 
needed for replacement of obsolete vehicles, 
as well as for improvement and expansion of 
the system, were obtained in a manner simi
lar to that in which the construction costs 
were obtained. 4 

3. The salvage value of all facilities constructed 
or equipment acquired for the operation of 
the transit system was calculated based on 
the remaining useful life of the facilities and 
equipment on December 31, 2000. 

4. The total operation and maintenance costs 
incurred under the proposed alternative 
transit systems were calculated. The public 
cost of operation and maintenance of the 
transit system was then derived by reducing 
the total operation and maintenance cost by 
the transit user fares. 

5. The present worth on January 1, 1980, of 
the transit system capital costs was obtained 
using a 6 percent and a 10 percent rate of 
return assuming that: 

a. Construction and capital costs, except the 
cost of buses acquired to replace obsolete 
vehicles, were incurred in equal annual 
increments over the period 1985 through 
2000. 

3 For detailed tabulations of alternative transit 
system construction costs, see Chapter VII of 
this report. 

4 Ibid. 

b. Capital costs for buses used to replace 
obsolete vehicles were incurred on a bus
replacement schedule based on a 12-year 

vehicle life and fleet age. 

o. The present worth on January 1, 1980, of 
the salvage value of the mass transit system 
was obtained using a 6 percent and a 10 per
cent rate of return. 

7. The present worth on January 1, 1980, of 
the public transit system operating and main
tenance cost was obtained using a 6 percent 
and a 10 percent rate of return for two time 
periods: 

a. 1980 through 1985, wherein such costs 
were assumed to accrue at the 1980 level. 

b. 1986 through 2000, wherein equal stag
ing of transit system improvements was 
assumed to yield equal annual increases in 
public operating and maintenance costs 
from the 1985 annual level to the 2000 
annual level. 

8. The total present worth of the plan alterna
tive costs was obtained by summing the 
present worth of the construction, capital, 
and public operating and maintenance costs, 
and subtracting the present worth of the 
transit system salvage value. 5 

9. The costs associated with a specific alter
native transit plan under analysis were 
obtained by subtracting the cost of the base 
plan transit system from the cost of the 
alternative in question, as derived in Step 8. 

10. The benefit-cost ratio was then calculated by 
dividing the benefits or difference in transit 
user costs between the alternative and the 
base plan by the increment of cost involved 
in implementing the alternative plan, as 
opposed to the base plan. 

CONCLUDING REMARKS-RATE OF RETURN 

Considerable debate continues on the rate of 
return that should be used when evaluating pro
posed investments in primary transit facilities. For 
transit projects, the rate of return has been tied 

5 For detailed tabulations of transit system user 
costs, see Chapter VII of this report. 
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closely to the long-term cost of borrowing money. 
In this study, the appropriate rate of return was 
based on an estimate of the average rate of return 
that is expected on possible investment before 
taxes and after inflation. Money invested privately 
is currently expected to return, generally, from 
6 to 10 percent. Since implementation of the pri
mary transit plan should return benefits to the 
public similar to those which could be attained 
through private investment, interest rates of 6 and 
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10 percent-representing the full range of rates of 
return currently being used-were recommended 
for use in the economic evaluation of the plans. It 
should be noted that in 1981 the Wisconsin Depart
ment of Transportation was using a rate of 8 per
cent for evaluating major highway improvement 
projects, and 4 percent in the evaluation of railway 
branch line projects described in the 1981 Wis
consin Transportation Planning Program State 
Rail Plan. 
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