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CHAPTER 4
TECHNI CAL PLANNI NG PROCESS

~In each of the netropolitan areas exam ned by the study, the
rapid transit proposals put before the public rested upon a
conpl ex process of technical planning and design work. This
“technical planning process,” perforimed by protfessionals, plays
an inportant role in decisionnaking. It provides the information
that the responsible public officials draw upon in making plans
and decisions. There is a constant interplay between decision-
makers and pl anni ng Professionals during a planninﬂ study, so
that the resulting plans and recomrendations are the joint pro-
ducts of the two groups. For the purposes of this assessment,
the distinction between themis drawn as clearly as possible.
The influence that decisionmakers exert in shaping transit plans
was di scussed in the previous chapter; the effect of the adequacy
of the technical planning workitself is discussed here.

The quality of the proposals presented to decisionnakers in
the nine case cities was |largely influenced by the conprehensive-
ness (or lack thereof) of the scope of the proposals. This
conpr ehensi veness varies trenendously fromcity to city, reflect-
ing a number of factors, including the state-of-the-arf of the
technical planning process at the time of the study; changing .

i mges of mass transit and its inpact; changing Federal guidelines
and requirenents, coupled with the availability of technica

study funds; and the amount of |ocal pressure applied in support
of a given transit alternative.

Many of the proposals for nodern fixed-guidema¥ transit sys-
tens originated in the early 1950s. At that tine, heavy rai

rapid transit of conventional technol ogy (except for the use of
advanced train control technol ogy) was basically the only f or m of
major transit system under consideration. This formof transit
was aimed primarily at saving the ailing downtowns of najor netro-
politan areas and providing an alternative to mgjor new radial
freeway construction.

_ Increasin?ly the tendency has been to consider several alter-
native types of technology for mass transit systems including
light rail, personal rapid transit (PRT) and group rapid transit
(éﬁT), and several types of bus systens ranging from extensive
networ ks of busways to |owcapital inprovenents on existing street
systems.  The range of objectives and inpacts of concern for
transit system planners has al so been increasing rapidly. Typical
concerns now include not only the revitalization of downtown but
al so service to suburban centers and nei ghborhoods, nobility of
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nondrivers, reduction of air pollution, and conservation of energy.

Techni cal aspects of the transit planning process have
undergone corresponding simlar increases in conplexity over the
last 25 years. Early transit studies usually relied upon data and
t echni ques devel oped in connection with highway studies to justify
the need and deternine the corridors of a rail system  Recent
studi es have used data and techni ques devel oped nore specifically
for the-evaluation of several alternative transit systens.

Federal guidelines and requirements have beconme nore demand-
ing over this period. They have begun to exert a profound effect
on the conduct of the technical work, although to date they have
been distinctly unsuccessful in inplenenting the IonP-he
Federal policy of integrating transit, highvva)ﬁje and [ and-use
planning in a single, Interrelated process. verthel ess, these
requi rements already have become too great a burden in the eyes of
many netropolitan officials, and some netropolitan officials” have
expressed strong resistance to the recent efforts of uwa to sub-
stantially increase the planning requirenents.

Throughout the past 25 years the influence of the proponents
of one transit system or another also has had a great effect on
the technical work. Many studies, especially early ones, were
designed to justify an already favored type of system and thus
were biased in one nmanner or another. I'n some cities where no
one transit systemwas the clear favorite, the technical process
has Produced much nore inpartial information concerning the merits
of alternative transit proposals.

These thenes highlight the |essons |earned in the netropoli-
tan cases, and this chapter will describe them nore extensively.
Fol l owi ng a general discussion of the basic elenments of the
techni cal planning process and the Federal policies and guide-
lines that have sﬂaped it, the relevant experience in the nine
metropolitan cases will be reported. The chapter ends with a
concl uding discussion of the significant findings and their
inmplications for UMIA's recently proposed transit investment

policy.
CGENERAL GUI DELI NES FOR METROPCLI TAN ASSESSMENT

The technical transit planning work in the nine case study
metropolitan areas was assessed according to a number of general
ui del ines.  These, gui del ines were devel oped to conformto the
tate-of-the-art of "technical planning and the requirenents of
Federal agencies. This section describes the general context of
the technical planning process, as it is currently understood.
Next, it outlines the Federal role in local planning efforts.

Finally, the general guidelines derived fromthis information are
set forth.
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Basic El ements of the Technical Planning Process

Transportation planning generally is performed within the
context of the conprehensive planning process. The conprehen-
sive planning process strives to enconpass the aggregate of urban
area goals and plans involving all of the elenents of the urban
environnent: |and use, transportation, other major public works,
the regional econony, conservation of open space and other aspects
of the physical environnent, housing and conmunity facilities, and
often is extended to enconpass various elenents of social welfare
planning. Since none of these factors is static during the seven-
to 20-year planning period for large-scale rapid transit systens,
it is generally recognized that work programs for transportation
systems planning and their urban context nust be continuously
integrated during all phases.

The process of planning a mgjor new transit systemis often
termed "system planning" to distinguish the process which |eads
uE to a formal conmitnent to a new system or mgjor conponent
thereof, fromthe nore detailed type of transit planning associ-
ated with inplenmentation and operation of an existing transit
system  System pl anning has several objectives:

« The determination of transit needs within the region of
its comunities;

« The sel ection of nodes and routes;
« prelimnary engineering and architectural design;
«Mil tiyear progranm ng of construction; and

« ldentification of related general corridor and station
area devel opment opportunities.

The inplenentation phase of the planning process follows
after system sel ection and progranm ng deci sions have been made.
It generally includes final design and construction and is not of
primry concern in this assessment. However, certain elements of
both inplementation and transit operations decisionnaking need to
become 1 nvolved in the system planning process. For exanple,
| arge system plans are alnost certain to require significant
changes during the process of making final system design and con-
struction decisions. leeMAse_sKsten1plann|ng must concern itself,
at least at a general level, with internodal coordination --
through transfer arrangements and | evel s of service and capacity --
as well as with the systenis abilit% to neet the changing transit
requi renents of the region within the limts of a varrety of
practical operating considerations.
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Wthin the system planning phase, there are six basic work
steps. Although these steps inply discrete stages in the system
pl anning process, they are in fact closely interconnected. ~Step
1 is determination of transit goals; Step 2, data collection,
anal ysis, and nodel building; Step 3, devel opnment of alternative
systems; and Step 4, evaluation of alternatives. The conpletion
of these tasks leads to SteF 5, the system sel ection decision.
This decision is closely related to Step 6, which involves pro-
grammng and initial design of the selected system

Ste? 1. Determination of transit goals. The goals to be achieved
by [he proposed new transit system provide the basis for the

eval uation of alternative transit systems and should strongly
influence the entire transit planning process. Goals include not
only transBortat|on obj ectives, but also |and use, social, and
econom ¢ objectives. They should be devel oped through a partici-
pat ory Process and should provide for identification of groups
most affected by options to be studied.

Step 2: Data collection, analysis, and nodel building. The
availabllily Of data 1or transportation planning purposes had
increased dramatically by the md-1960s as a result of the high-
way and conprehensive netropolitan planning processes that were
established in nost netropolitan areas during that period. Prior
to that period earé¥ system pl anni ng studies, such as those for
San Francisco’s BART and the Chicago Area TransEortation St udy.
(CATS) , both of which were initiated in 1955, had to assenble
their own land use data, conduct traffic surveys and make fore-
casts of travel on the test networks, all within the franmework

of the system planning process.

Today much of the data base being used in conprehensive
pl anning, particularly the origin-destination data, dates from
that period. In contrast to the massive data collection prograns
of the major netropolitan highway programs, nore recent transit
and hi ghway system planning has relied on data from published
sources such as the census or on small sanple surveys. In
addition, local and regional planning agencies have provided data

on existing and future land use and rel ated subjects.

The availability of this conprehensive data base on urban
travel during the 1960s made possible an enormously inprove un-
derstanding of the conplex relationships involved in trip _
generation,” travel patterns, choice of nodes, and their relation
to such factors as land use, travel- tine, and various aspects of
travel costs. A host of forecasting nodels for every aspect of
pl anning has been devel oped to afairly high |level of sophisti-
cation. The fact that these nodels are sophisticated does not
necessarily inply that resulting forecasts are assured of accur-
acy, of course, since this depends on several, factors:
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The validity of the assunptions nade as inPuts to the
forecasts. €Se typically include forecasts of land use (the
geographi ¢ distribution of popul ation and enploynment) and neasures
of performance and cost of traveling on each link of the transit
system and the conpeting highway system (such as fares, tines for
each portion of the trips, parking costs, fuel costs, and tolls) .
If these input assunptions are in error, the forecasts of rider-
ship can be expected to be in error as well.

The accuracy with which current behavioral relationships are
measufed and 1 ncorporated rn (he nodel.  Predrcting transrt rraer-
ship involves several basic torecasting steps. Measur enent s of
trip generation and trip distribution yield an estinated total
nunber of future daily and peak hour trips. Using these numbers,
modal split forecasts predict the proportion of future travelers
who will use transit instead of auto.

Simply stated, the key statistical nmeasurenment in nodal split
| ooks at the average proportion of travelers between any two
points who use transit instead of auto, assumng a given set of
conparative travel time and cost conditions for a given Purpose of
travel (work versus other) or time of day (peak versus off-peak) .
The nodel s used for forecasting the nodal split can take a vari et
of specific mathematical forns, but a common, sinple formis a se
of "diversion curves" that relate nodal split (percent who go by
transit) to. conparative tinmes and costs, with different curves for
different trip purposes or times of day, and perhaps for different
i ncone classes of the travelers.

Ceneral |y speaking, the ability to measure these relation-
ships inmproved during the 1960s as experience was passed from one
study to another. A degree of standardization of procedures
occurred largely as a result of Federal H ghway Adm nistration
efforts, thus providing conmparability and inprovenent in the con-
fidence with which these nmeasurements were made. This is nuch
| ess true, however, regarding transit and nodal split relation-
ships. Mijor transit planning studies generally came along |ater
were fewer in number, and tended to be nore peculiar to the |ocal,
technol ogi cal, institutional, and political circunmstances than the
maj or highway studies. They were often less oriented to objective
techni cal assessment of narket potential and were perforned com
paratively independently because, unlike FHWA, UMIA did not pro-
vide a strong technical coordinating role.
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One of the remaining relationships that has not yet been
assessed, but is of mjor inmportance in transit system planning,
Is the effect of various amenity aspects of new transit tech-
nolo%ies on patronage -- i.e. how nmuch additional transit trave
can be expected (either in new trips or diversion from autos)
due to such factors as air conditioning, smoother riding quali-
ties, reduced noise, reduced crowding, and nore pleasant esi%n
of the stations and vehicle interiors. The nodels that have been
devel oped for transit forecasting provide a framework for incor-
poration of such factors once the necessary enpirical investiga-
tions are done, but until recently there was li1ttle opportunity
to carry out those investigations because of the |ack of transit
facilities and services that possessed these amenities. Research
of this type will be perfornmed under the BART Inpact Study.

The stability of all of these relationships over tine. There
is relatrvely Tittle evidence regarding the ftong termstapility
of these relationships because the conprehensive data bases
required to nmeasure these relationships have been assenbled only
once for mgjor original system planning efforts in nost netro-
politan areas, and nost of these data collection efforts occurred
during a relatively short period in the late 1950s and early
1960s. There is a limted anobunt of evidence fromthe Vﬂsh|n?ton
D. C, area, where repeat surveys were conducted, that sone o
these behavioral relationships are fairly stable over a medium
range tinme period even under rapidly changing conditions --
growth in population, affluence, auto use and suburbanization,
decline in transit use, and other factors. However, no enpirica
know edge exists as to how stable they will be under the different
of changes that are taking place today.

Step 3: Devel opnent of alternative systems. The devel opnent of
alternative systens to meet transit needs is the heart of the
creative design process. It involves an effort to search for
different strategies to conbine existing transit and other ele-
ments of the transportation systemwth a wde range of potentia
i nprovenments including elements of existing, evolutionary, and
new technol ogi es. These can be combined in a variety of geo-
graphic configurations and levels of service. The systens should
be devel oped tfo provide transit services for all major functions
and needs of the area and all segments of the transit market,
including CBD- and non-CBD-oriented travel, Eeak and of f - peak,
regional |ine-haul and community |evel short-haul travel, ‘com
muters, nondriving groups, and others. The process of devel oping
these alternatives should be guided by the transit goals, by
interaction with interested participants, and by feedback fromthe
eval uation process.
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St ep4: Evaluation of alternatives. The evaluation of alternative
urban transportation systens is oeconln%lnuch more conplex in
response to four trend$ or pressures. First, the surge of public
concern for human equality and environmental enhancenent during
the 1960s led to the consideration of nontransportation goals

addr essi ng soci al, econom c, environnental , and urban desi gn

consi derati ons. Second, sone of the same pressures, institution-
alized in the National Environmental Policy Act, gave rise to a
need to give serious consideration tO several system alternatives
rather than sinply justifying one alternative. . Third, the desir-
ability for an interactive transportation planning process was
recogni zed, as descri bed. Fourth, UMIA's efforts to require

cost effectiveness anal yses al so influenced the approach to alter-
natives eval uation

_ The eval uation process previously had been seen as a one-
time conprehensive assessnent of all alternatives considered,

| eading directly to system selection. For several reasons,
this approach is bein% repl aced by a two- or three-phased
eval uation process. or one thing, nost PFOJeCt budget s cannot
afford to fully develop and evaluate all feasible alternatives.
An initial evaluation effort mght be performed in very little
depth to “screen out” options that are far too costly or disruptive,
or fail to meet mniml standards of service, or other criteria.
This effort mght be sinply designed to narrow down the |arge
range of possible alternatives and to aid in packagi ng various
conmponents of the existing systemw th conponents of new systens
or service inprovenents. Decisions to adopt and nove forward
with early inplenentation of a selected component m ght possibly
be nmade at this early stage if it were found that a clear consensus
was reached.

This mght be followed by the major conprehensive round of .
system devel opnent and eval uation, wherein all evaluation criteria
woul d be applied to the alternative systens in depth, followed bY
an effort to select a preferred system However, this period wll
al nost always fail to obtain consensus in any major system plan-
ning effort involving diverse interests and alternatives. Thus
it 1s usually desirable to pro?ran1a conflict resolution period
that may involve devel opment of conprom se systems, packaging of
conponents in different conbinations, effortS to set priorities
anong conpeting conmponents of a system and the |ike. The eval u-
ation work at this stage may concentrate on very Particul ar inpacts
(and their amelioration) that have given rise to greatest concern
anong partici pants.
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A resolution of conflict process is a phase of planning that
al ways occurs in any conplex planning process involving diverse
interests. However, it is unfortunately alnost never anticipated
in planning work programs. Because this is so the resolution of
conflict alnpbst always takes place under the worst type of condi-
tions: deadlines are not met, staff resources are not available
to assist in devel oping conpronise Pplans or performng special
anal yses, and opportunities are mssing to continue the interac-
tion that is required in order to resolve the conflict. These
activities shoul'd be recognized as essential Parts of system
pl anni ng work prograns.

Step 5: Selection of the system The technical transit planning
process cannot be designed to present a definitive answer as to
what transit systemis best for an area. The technical process
shoul d provide information on the forecast success of transit
alternatives in achieving goals. This estimated performance as
wel | as other pertinent data should be used by the decisionmakers .
in their selection of alternatives. Thereforé, the major responsi-
bility of the technical planning process is to ensure that al

t hose who shoul d have an opportunity to participate in

deci si onnmaki ng are adequately informed of such data.

Step 6: Programming and initial design. Mst transit planning
Fas a producing a single, regionw de, |ong-range
plan. Little or no attention was paid to several inportant pro-
gram pl anning questions. planners have done little analysis of
how best to proceed in reaching the end stage of inplenmentation
whi ch conponents to build first, and how to coordinate early com
ponents wth existin% transit and other systems. Their plans have
tended to be inflexible instead of preserving options both to deal
with conceivable, if not predictable, future problens and for
taking advantage of future technol ogical devel opnents. Neither
have they considered how inplenentation mght be staged over tinme.

Anal ysis of all of these Progran1planning consi derat i ons
shoul d be an inportant and continding part of “system planning.
Indeed there is growing recognition anong |eaders in the transit
field for systemplanning to take on this type of enphasis.
new draft policy regulations require “incremental” planning with
an enphasis on setting priorities, considering mxed-node Systens,
and establishing nultiyear inprovenent programs. Despite this
recognition of the direction that system planning nust nove,
however, actual acconplishnents are few

A's

Federal Pl anning Cuidelines and Requirenents.

Federal legal and adm nistrative guidelines influence the
content and practice of technical planning. Metropolitan
areas seeking financial assistance from UMIA for both technical
study grants, under Section 9, and capital devel opnent grants,
under Section 3, nust conply with a variety of admnistrative
requirements and procedures. The bulk of these are prescribed
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E% adm nistrative guidelines rather than by Federal [egislation.

wever, Federal |egislation has strongly influenced the planning
rocess, and nost adm nistrative regulations have roots in
egislative directives.

The UMIA adm nistrative guidelines are derived from
statutory provisions set forth in Section 4 of the U ban Mss
Transportation Act. They are enbodied largely in the agency’s
External Qperating Manual. Mre specifically, the UMIA Pl an-
ning Requirements Quide sets out an extensive listing of factors
to be covered in both urban conprehensive planning and transpor-
tation planning. These requirements are prlnarllﬁ concer ned
with the scope of concerns to be dealt. with in the planning
process and with the qualifications of the public agencies that
sponsor the work. The Cuide defines required elenments for conpre-
hensive planning and transportation plannin?, descri bes how
the two processes nust interrelate, and outlines the format
and content of a transit devel opment program It explains
requirenents for preparing grant applications. The Quide does
not describe or require technical procedures for acconplishing
any of the planning el enents.

Li ke the Guide and the External Operating Mnual, the
recently published joint UMIA-FHWA regul ations for urban
transportation planning are limted to descriptions of the
required plans. '/ The new regul ations require netropolitan
planners to prepare (.1) a long-range general transportation plan,
Including a separate plan for inprovenents in managenent of the
exi sting transportation system (2) an annually updated |ist of
specific projects, called the transportation inprovement program
(Tip), to inplenent portions of the |ong-range plan; and (3) a
mul ti'year planning prospectus supplenented by annual uni fied
pl anni ng wor k prograns.

Federal environnental |aws also have shaped the technical
planning process. The nost significant statutory requirenent
Is contained in Section 14 of the Urban Mass Transportation
Act. This section requires a detailed assessment of the signi-
ficant social, physical, and economc effects of a proposed
UMTA project that includes devel opment of alternatives to the
proposal . The assessment process nust provide anple opportunity
for public participation. Section 14was added by the Urban
Mass Transgortat[on Assi stance Act of 1970 apparently in res-
ponse to the National Environnental Policy Act of 1969 (NEPA
and the Department of Transportation Act of 1966. It expands
the legislative intent of Section 4(f) of the Departnent of
Transportation Act. which was intended for the protection of
significant publicly-owned Iand of a public park, recreationa

1/ UMIA-FHWA "Pl anning Assistance and Standards:  (Jpan
Transportation Planning, " op. cit.
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are a, wildlife and waterfow refuge, or historical sites.
Fol | owi ng the NEPA | anguage, Section 14 requires the Secretary
to find that "no feasible and prudent alternative" exists to

a project where any adverse effect results.

The effect of the environnental requirenents is to
call for a transportation system planning approach that enbodies
t horough consideration of alternatives. ~These requirenments are
simlar to the approach described in the earlier discussion of
the el enents of the technical Planning rocess. However, when
the new regul ations were pronul gated, they were applied to
al ready selected systens. This resulted in delays probably
wel | beyond the intent of the NEPA |egislation.

UMTA recently took stePs toward defining more clearly
a general approach for devel oping and eval uating alternatives.

The agency promulgated a draft policy statenent _
t hat requires each community to determ ne which alterna-

tive transit inprovement "best serves the area’s needs, taking
into account. the social, econonmic, environnental, and urban
devel opnent goal s.

UMTA's new Eolicy calls for transit alternatives to be
devel oped in packages of conbinations of transit nodes, each
appropriate to the service requirenents of a specific corridor.

| mprovenents nust be considered that enploy effective manage-
ment and operation of existing transportation systens as well

as construction of new facilifies. The plan should be

impl emented in increnents, based on analysis of projected 5-

to 10-year transportation needs, with priority given to the
area’s nore i medi ate needs. The evaluation of the alternatives
must indicate which one is the nost cost-effective plan for
meeting the area’s goals. It nust provide

full opportunity for public involvenent fromthe early stages

of the process.

UMTA proposes to base the extent of Federal conm tnent
on "the cost of the initial increnent of the plan which provides
for the transportation needs of the conmmunity in a cost-effective
manner.” The locality could opt to apﬁly the Federal grant toward
a nore costly alternative so long as the coverage
of transportation service is essentially the same.

_ . The approach UMIA adopts in adninisterin%_the new
guidelines is critically inmportant to their ability

to inﬁrove the quality of urban transportation planning --
and the quality of urban transportation as well.

CQuidelines for Metropolitan Eval uation

The netropolitan cases were selected to represent diverse
pl anning issues that arise in different types of situations.

1/ UMTA, "Proposed Policy for Major Urban Mass Transportation
| nvest ments, " op it
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These situations ranged from decisions regarding reconstruc-
tion or extension of |ong-standing Public rail transit opera-
tions; to decisions regarding the planning and eval uation of

new rail or new technology systens or the rejection of such
systems; and, finally, to decisions involving the inplenentation
of entirely new rail systens.

, Although a variety of technical planning activities were
underway in each case. four categories of crtically inportant
pl anning activities were defined for purposes of the assess-
ment . set of guidelines was fornulated for eval uating how
these steps were carried out. The four categories _
are not all-inclusive and that they are neant only to provide a
framework for focusing the assessment on key elenents of the
pl anni ng and deci si onnaki ng process. The categories and
their corresponding assessment guidelines are discussed bel ow

Broad, explicit goals and objectives should guide technical
planning _and decl Sionmaking.  The technical process nas been
examned to determne the explicitness of the goals and

obj ectives, the extent to which they were enployed as criteria
in-evaluating alternative systems, who participated in goa
setting, and the relationship of goals to other regional

obj ectives, insofar as these have been defined in the com
prehensive netropolitan plannin? program In addition, the
goal s and objectives should reflect the interests of all major
constituencies and types of travel needs. They should al so
encourage a nultinmodal transportation strategy appropriate to
the area and not be nerely designed to |ead the eval uation
process toward a predeterm ned sol ution.

A range of realistic alternative solutions should be devel oped.
| | Y S been exam ned 10
eval uate their technical relationship to the projected transit
market, the relationship to areaw de goals, and the degree
to which the alternatives were determned by narrowy defined
olitical considerations, as distinct from political decisions
ased on solid technical evaluation of how the alternatives
affect, or serve the objectives of, various constituencies .
Assunptions that were nmade for each alternative have been
examned to determine if they are unnecessarily restrictive or
costlﬁ for the efficient functioning of the proposed system
and thus if they had a significant negative influence on the
resul ts of the eval uation.

The eval uation of alternatives should be thorough and fair.
The 1Tnvestigation considered both the effectiveness of eval ua-
tion techniques and the validity or reasonabl eness of the

data, particularly the forecasts, used for testing the alter-
natives. The range of factors used in the evaluation and the
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wei ght attached to inportant considerations such as cost ef-
fectiveness and the achi evenent of defined goals and objectives
al so have been examned. A critical question was the extent to
whi ch bal anced consideration was given to the full range of
goal s and objectives as opposed to excessive concern wth a
particular class of them such as those that are quantifiable,
those relating only to systemusers, or those relating only to
particular |and devel opment interests. Simlarly, the evalua-
tion should consider the effects on all major interests. It
shoul d make technical information available to decisionmakers
and the public and provide sufficient opportunities for the
results of the evaluation to be reviewed by all interests.
These coments should be given appropriate consideration in the
course of planning.

Apractical and flexible plan of inplenmentation should be
developed. The Tnplenentation plans have been examned to de-
ermne the influence exerted by availability ?or | ack of avail -
ability) of Federal financing as well as the effect of |ocal

finance requirenments on decisionnmaking. The ability of the

plan to respond to changing circunstances and permt staging of

| mpl ement ati on al so have been consi dered.

One factor that has been considered throughout is the
participation of the public in each of these phases. Public
participation is discussed in greater detail in the decision-
maki ng chapter and is only briefly nentioned here as it relates
directly to the technical process.

METROPOLI TAN EXPERI ENCE

This section evaluates the  technical
procedures that planners in the nine case metropolitan areas
foll owed in developing transit plans. The information is
subdi vided into categories corresponding to the guidelines

used in assessingthe Metropol itan experience and descri bed
in the preceding section.

The assessnent of technical planning processes |ooked at
the following study activities in the nine netropolitan cases:

« The Boston assessment focused on the Boston Transpor-
tation Planning Review, carried out between 1971 and
1973. This study was established to reevaluate najor
hi ghway proposal s.
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Recent planning for Chicago transit inprovenents has
called for extensions to existing commuter rail |ines
into suburban counties, expansion of regional bus
service, and additions to the central city-focused
rapid transit system including proposals to depress
the elevated | oop and add new "distributor” |inks.
The loop and distributor subway proposals have been

evolvin? since 1965. The first plan was published in
1968. t was updated in 1971 and subsequently subjected
to an environnental inpact analysis, conpleted in

1973, that reaffirmed the same scheme. In June 1974
t hese proposals -- and other subway, commuter rail, and
bus inprovenents -- were included in the 1995 Trans-

portation System Pl an.

planning for San Francisco’s rail system was grounded in
a 1947 joint Arn%-hhvy study of alternative bay cross-
I ngs. n 1956 the Bay Area Rapid Transit Comm ssion
prePared a prelimnary engineering study for a rapid
rail transit system ~ In 1961 principal technical
studies were conpleted that led to a plan for a
five-county Bay Area Rapid Transit system In 1962
the systemwas trimred to three counties, and a bond
issue to build it won approval in referendum In
recent years, technical studies have been undertaken
to plan BART extensions.

Seattle's mgjor transit plans were proposed in 1967,
1970, and 1972. The 1967 plan, published by the Puget
Sound CGovernnental Conference, called for a 47-mle, four-
leg rapid rail systemfocused on the CBD. Voters
rejected the Froposal in 1968. Two years later the

same plan, bolstered by evaluation and discard of

several bus alternatives, was again presented to voters
and defeated. In 1972 a new study produced a short-term
bus inprovement program that won approval in referen-
dum that fall.

Like Seattle, Los Angeles took rail transit proposals
to the polls twice, I'n 1968 and 1974, and both times
the proposals were turned down. Several plans were
produced prior to 1968, but the system placed before
voters was based nost directly on an engineering

study begun in 1967. Planning for the recently _
rejected systembegan in 1972. A plan for a 116-mle
system was” published in July 1973 and was foll owed

by another round of alternatives analysis leading to a
proposal for a 145-mle rapid rail system published
In March 1974. This plan was defeated in a referendum
vote in Novenber 1974, and subsequently a new system
pl anning effort was begun.
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Washington, D.C. , initiated transit system planning
with the 1959 Mass Transportation Survey, which nade
prelimnary proposals for a 33-mle rail transit system
and a network of new highways. Between 1960 and 1962

a new study team using new data and incorporating
prelimnary engineering, produced a new plan that
recomrended an 83-mle rail transit system and reduced
the highway nileage proposed earlier. Subsequently,
transit plann|n% and highway planning took separate
courses. The 1962 transit plan was trimmed to a 25-nile
"bobtail" systemfor the District of Columbia only and
was approved for construction in 1965. A new technical
study process began in 1967 to extend the systemto the
suburbs; it produced the 98-mle regional system that
was approved for construction in 1968.

Atlanta’ s early technical plans were devel oped in 1960-
1962.  In June 1961, the regional conprehensive plan-
nlnﬁlbpdy called for a 60-mle rapid rail system
Prelimnary engineering studies resulted in a plan for
a 66-mle rail system which was published in 1962.
in 1967 an update of this plan recomended a 54-mle
rail system which was cut back to 40.3 mles and
resented to voters in 1968. The plan was rejected.
arlier in 1968 an alternatives analysis was begun
that led in 1969 to a draft recommendation for a busway
system By 1971 the busway sYsten1had been rej ected,
and a nodification of the earlier rail plan -- coupled
with a program for short-term bus inprovements and a fare
reduction -- was approved that year 1 n referendum

Denver began transit system planning in 1971, and in
1972 a first phase plan was published that laid forth

a concept for future |and-use configuration and a

conpl ementary regional transportation concept. It

was the goal -setting phase of a transit planning process
that reconmended in 1973 a 98-nmle personal rapid
transit system Voters that year agproyed a sales tax
measure to finance an early action bus inprovenent
program  further study of the PRT proposal, and,
u|t|natek¥,_ construction. At UMIA's request, Denver
proceeded with an alternatives evaluation study and, in
April 1975, recomended an 80--milc automated rapid
transit system (a considerable nodification of the
earlier PRT concept). supplemented by express bus.
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« The Twin Gties Metropolitan Planning Conm ssion
(the regional transit authorjty} began a series of
l'ong- range Flann|ng studies in"1968-1969. In 1970
conventional rail rapid transit was reconmmended to
serve as the backbone of a regional system A subsequent
study evaluated alternatives and proposed a 37-mle
rail system Meanwhile, the Metropolitan Counci
(the re?ional conpr ehensi ve planni ng agency) ?roduced a
plan calling for exclusive busways; and private
orPanlzat|ons were pronoting study of advanced tech-
nol ogy systens. The state legislature stepped in to
arbitrate and requested both regional agencies to
cooperate _in planning an autonated snall-vehicle
system The resulting plan, published in January 1975,
recomrended a 16-passenger group rapid transit concept
to replace conventional rapid transit as the region’s
backbone system No system sel ection decision has been
made as yet.

Goal s and Ohj ectives

CGeneral Iy speaking, the technical approach to goal setting
in the case netropolitan areas has corresponded to the historical
period during which the planning was initiated. Thus, goals
articulated during the 1950s and early 1960s were nore narrowy
focused than the goals devel oped since the late 1960s. Between
that period and the present, two main factors have led to a
broader range of goals for transit plans: grow ng popular concern
for equal opportunity and environnental protection, and a nore
participatory approach to goal setting. Only in recently ini-
tiated studies have goals been translated into evaluation criteria
for use during the course of the planning process. And although
every case shared the goal of reducing forecasted autonobile .
traffic, none represented a truly nultinmodal planning approach.

These points are anplified in the discussions that follow.
In each discussion, summary exanples are cited from rel evant
metropol i tan cases.

Early plans . During the 1950s and early 1960s transit was
Viewed as a neans for dealing with several of the nobst serious
urban problems perceived at the tine. Transit pronoters and
ot hers expected major new systems to (1) revitalize the ailing
central cores of older netropolitan areas, (2) reduce auto
congestion and the need for new hi ghways serving commuters,
and (3) help counter the trend toward suburban sprawl. The

| and use focus of these goals rightly indicates that in nost
cases early transit proposals were shaped by a close relation-
ship between | and use goals and transit goals (and their
respective planners)
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At this time, although goals were often established as a
first step in developing a conFrehensive plan, a formal goal -
setting procedure was not usually incorporated into the tran-
sit planning process. Thus, areas that initiated transit plans
during this period usually did not solicit public input into
goal setting.

Wth these factors at work, the goals for transit prograns
begun in the 1950s and early 1960s tended to inply a particular
type of system Indeed, two of the three plans started by the

casecities “during this period were undertaken with the clear
assunption that their product would be a rapid rail transit
system

Atlanta. Atlanta initiated transit planning out of a
desi e to reduce hi ghway congestion, channel regional growh,
and enhance the center city, although these goals were not
explicitly laid out as such, and were not enployed
directly in evaluating transit alternatives in the
early plans. (The first early transit plan, Atlanta
Regi on Conpr ehensive Plan: Rapid Atlanta,|1961
UFgPrEﬂ'agg'PTUUFEWFTUT'TﬂE'ﬂrPEHFE'NEFrUpo i tan
Region, 196Z2.) BOth plans were expecied to propose
rapid rail systens at the outset, and both did.

San Francisco. Asearly as during the 1941-1947 Joint Arny
Navy Board Study, San Francisco planners viewed rail transit as a
otential substitute for additional bridges across the
ay and as a means for preserving San Franci sco from
the effects of additional automobile traffic. This work
was followed by a series of studies specifically addressing
the need for rail rapid transit.

Washington, D. C. In Washington, D. C, the earliest transit
study pursued a nore broadly framed goal than in the other
two cases. This goal, nonetheless characteristic of
the period, was to acconmodate the future transportation
needs of an expanding population. In the 1959 report of the
Mass Transportation Survey, transit was not gredeternined
fo be included in the pran. However, the 1959 survey
was conﬁleted during a period of grow ng public concern
about the unwanted effects of hlghmays on nei ghbor hoods and
parks. Critics thought it called fof too many highways and
too little transit. ~That report, prepared bK t he Nat1 onal
Capital Transportation Agency, spelled out the need
for an iqproved transportati on systemto enhance the
wel fare of the District of Colunbia, enable the orderly
growth and devel opment of the national capital region,
and preserve the beauty and dignity of the nation’s
capital, although these goals were not enployed in
t he planning process.
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Recent plans. During the 1960s and 1970s, the scope of nationa
concerns expanded to include a range of new issues that nade their
way into statenents of goals for transit systens. (One of the

i ssues was reflected in canpaigns for providing equal opportu-
nity -- to ethnic mnorities, the poor, the elderly, and the
handi capped.  Anot her issue, spawned by urban growth and particu-
larly the increased use of the autonobile, was created by the
threat of environnental degradation as neasured principally

by air pollution, energy consunption, and suburban sprawl. In
devising ways to deal wi th suburban devel opnent and the
parallelin% i ncrease in suburban-oriented work trips, public
attention began to focus on the desirability of encouraging

nodal growth with clustered |land uses.

New transit ?oals responding to these issues called for
mexi num mobi lity for transit dependents; reduction in auto use
to inprove air quality, conserve energy, and control growth

and new attention to suburban-oriented transit service. Land-
use-oriented goals usually were borrowed from regional |and-use
plans, a step that reflected a high degree of apparent coordi-
nation during this period -- as earlier -- between transporta-
tion and regional planners.

Until about 1970, most of the goals were devel oped by .
Elanners with the aid of public officials. Since then, citizens
ave pla¥ed an increasingly direct role in the devel opment of
goal s. his formal establishment of a gQal-Setting process
was acconpani ed by the devel opnent of evaluation criteria,

based on the goals, to assist in the planning process.

Exanpl es fromthe case netropolitan areas that illustrate
most or all of these changes are:

Seattle. Seattle’'s 1967 transit plan adopted the goals of
the regional |and use plan w thout structuring a particr-
patory goal -setting process. After rail plans were
defeated twice at the polls, Seattle planners nodified
their approach. The bus transit plan subsequently
devel oped (and approved) encouraged public participation
in fornulating goals through a series of public neetings.
A w de-ranging set of four goals was listed: (1) im
proved mobility for the general popul ation and especially
for the transit dependent; (2) furthering the region’'s
envi ronnmental and devel opnent poli cies; (ég fl exibl e
transit systemin which routes could be a ef’ang o
changed wth ease to nmeet changi ng demand; (4% provi di ng
channel's for citizen participation during both planning
and operations phases. These goals reflect the trend
toward placing priority on serving suburban |ocations,
and they were used to sel ect a_sHsteP1that rovi ded
express bus service to four "high volume service
areas” (including three non-CBD areas% : &; e rejected
al ternative concentrated service to the CB .?
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Denver. Denver’'s goal -setting procedures enbodied all the
charactertstics of recent planning efforts. General transit
goals were devel oped in parallel with land use goals in
the first phase of the transit planning process, which
was conpleted in 1972.  These goals included: (1) directing
growh into designated areas; (2) providing access to em
ploynment and activity centers; and (3) supporting national
energy programs. The regional |and use plan, which grew
out of the sanme goal-setting process as Denver’s transit

‘plan, called for encouraging growth in 12 suburban
nodes in addition to the CBD

These goals were expanded during Denver’'s recent (1975)
anajgsis of alternatives to the PRT-type system pro-
posed in 1973. Conmunity val ues expressed durin? public
meetings and incorporated as goals Included nmobility

i ssues, mnimzation of disruption, environmenta
enhancenent, esthetic concerns, and cost ninimnzation.
Many of these goals were later used in evaluating

al ternatives, although the one nost inportant goal --
shaping growh to conformto the |and-use plan --

was not effectively applied.

M nneapolis - St. Paul. The Twin Cities 1968-1969 | ong-
range transit study established a conprehensive set of goals
using inputs frommajor local agencies and citizens. The goals
i ncl uded: (1) ease of novenent throughout the area;

(2) provision of a variety of transit nodes to neet
needs of different people; and (3) achievenent of
"a higher quality of Iife." Evaluation criteria were

derived from these goals for application to each study
alternative.

Boston, The 1971-1973 Boston Transportation Pl anning
Revi ew incorporated a broadly participatory goal-setting
process that led to a conprehensive set of fornal
objectives intended to guide the refinement of proposals
for transit inprovements. Al though the citizen partici-
pation procedures in Boston are typical of recent
trends, Boston is atypical in its CBD orientation. One
of MBTA's current principal goals calls for enphasizing
i mproved access to existing areas of dense devel opment,
particularly the downtown.

Discussion. Due to the interest in limting suburban spraw and
channeling growth into activity centers, one mght have-expected
a greater degree of faocus on nei ghborhood-1|evel service. How
ever, all of the transit studies exam ned gave priority to
regional needs, and nost did not attenpt to consider intra-

nel ghbor hood types of service.
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Each of the nine cases has held the goal of reducingauto-
mobi | e use as an inportant ﬁurpose for developing a transit
system  One might expect this goal to have led to multinoda
pl anning -- simultaneous stud¥ of transit and highway alterna-
tives to serve a single set of travel demand projections.
ever, none of the cities pursued nmultinodal planning in the

strictest sense.

e Highway-oriented transportation plans in Atlanta and
Seattle included transit proposals, but these were
rejected in favor of the recommendations of transit-
oriented studies.

e \Washington, D.C., began transit planning with a study --
the 1959 Mass Transportation Survey -- that was multi-

modal in concept. wever, highway planning responsi bi -
lities were eventually clainmed by the region’s highway
agencies. “

e A number of cases, including Washington, Atlanta, San

Franci sco, and Seattle, proposed joint use of planned
hi ghway facilities for transit and autonobil es.

e Boston offers the best exagrle of metropolitan w de
coordination of transit and highway planning. The
BTPR s sket ch-pl anni ng process eval uated both hi ghway
and transit alternatives. However, the transit options
were not studied to the sane |evel of detail as the

hi ghway opti ons.

In sumary, the use of goals as an evaluation tool is
a recent devel opment and has occurred only when active citizen

particiPation has been a part of the planning process. In
goals for coordinated transportation systems, transit

spite o
pPans are usually devel oped independent of highway planning.

Devel opment of Alternatives

Li ke goals, the concept of alternatives has evol ved over
the decades of transit planning in the nine cases. Pl anning
begun prior to the late 1960s typically did not devel op as
broad an array of alternatives as occurred in nore recently
initiated plans.

Early studies. The early transit studies in San Francisco and At-
anta and the 1962 study in Washington, D.C., viewed transit funda-
mentally as an alternative to the autonobile. At the tine,

rapid rail transit was popularly considered the only transit

option. Typically, a rail systemwas conpared to an all-hi ghway
system in a few studies conparisons were nmade also to an all-

bus system
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A major inpetus behind the early tendency to polarize
the_transFortat|on options into expressway versus extensive
rapid rail was provided by the highway-oriented transportation
studi es conducted in nost |arge urban areas during the 1950s
and the 1960s. These studies included CATS '/, BATS °/, AATS 7,
PSRTS ‘/, and DVATS °/. They usually constituted their region’s
first effort at areawi de urban transportation plannin?. These
studies typically forecast rapid urban growth and called for
an expanded hi ghway construction programto cope with the
increased travel demand. In this way they alerted regiona

pl anners and the public to the growi ng urgency of the need to
provide an alternative to the autonobile.

Seattle, Denver. The 1967 Seattle study and the 1973
Denver stugKﬂﬁresented transit-oriented alternatives to the
PSRTS and S studies, respectively. The transit studies
devel oped land-use as well as transportation alternatives

to the earlier plans. The highway studies assuned

trend growth patterns -- sprawl -- while the transit
plans called for containment of %{omﬂh i n desi gnat ed
nodes. It ‘is interesting that the population and econo-

mc growh predicted in the transit studies reflects
the sanme optimstic growh forecasts as the hi%hmay-
oriented plans. These forecasts, especially the predic-
tions for the CBD, tended to build a case for |arge-
capacity transit systemns.

Later studies. Later studies |ooked at alternatives to heavy
rail systems. The growth in |lowdensity suburban areas, which

could not easily be served by conventional rail nodes, was a
maj or factor influencing the-exam nation of such alternatives
as-bus, PRT, and light rail. The range varied greatly anmong the

case metropolitan areas, fromtwo to over one hundred. Most of
the studies conpared two fixed guideway alternatives with a | ow
capital alternative and an inproved version of the existing bus
system Exanples of the quality and breadth of alternatives

are listed here. The Twin Cities boasts the nost conplete
range; several cases display unrealistically expensive or other-
w se i nadequate choices of alternatives; while nmost of the cases
fall somewhere in between.

1/ Chicago Area Transportation Study.
2/ Bay Area Transportation Study.

3/ Atlanta Area Transportation Study.
4/ Puget Sound Regional Transportation Study.

5/ Denver Metropolitan Area Transportation Study.
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Seattle. In the 1970 Seattle plan four alternatives were
tested, i1nctuding (1) buses in mxed traffic, (2) buses wth
nmetered freeways, (3) busways, and (4) rail and bus. The plan
assumed growth forecasts that were optimstic, especially in
light of the recession that Seattle was _
experiencing at the tine. (More recent studies have
projected greatly reduced growh.) The first two
alternatives were elimnated because they could not
carry the traffic that would be generated by the fore-
casted growh. The busway alternative required a
doubl e-deck tunnel in the downtown to handl e the |oad.

The tunnel cost helped raise the total cost for the
busway systemto $350 nillion nore than the cost of
the rail-bus alternative. Therefore, the bus-rail
alternative was selected, but it met defeat in refer-
endum | ater that year.

Denver. The 1973 Denver study evaluated four alternatives:
(1) alT bus (2) all fixed guideway, (3) PRT with bus,
and (4? rail with bus. The PRT alternative used advanced
technol ogy that had not been denonstrated in operation
at the time (and that still has not been tested)- It
was denand-responsive, W th 7.5-second headways, and
made few internediate stops. The system easily outper-
formed the conventional alternatives.

Twin Cities. The 1969 TwW n Cities study devel oped a range
of alternatives that represent both high- and | ow capital
systems. Froma field of over 100 alternatives, the
sel ection was narrowed to include (1) internediate
capacity rapid rail transit, (2) rapid rail with
extended station spacing, (3) "buses in mxed traffic,

(4) comuter railroads, (5) busways w thout downtown
subways, (6) busways wth downtown subways, and

(7) buses with mefered freeways. Although this array
i's relatively conprehensive, it omts any autonated
system A later study examned automated systens and
conpared their performances against the 1969 results.

Los Angeles. The Southern California Rapid Transit
District 1n CoS Angel es was nandated by the state |egislature
to develop a regional “mass rapid transit system"” CRTD
interpreted the phrase narrowly to inply a rapid rail system
In its 1972-1973 study, SCRTD did not consider a full range
of bus alternatives until pressured to do so by UMIA

Di scussion. . In summary, nost exanples of inpartial and conprehensive
setectrom of alternatives have occurred in cases where no one

transit systemis the local favorite. (Cases in which rapid
rail transit was assumed to be the solution predom nate anong
system planning efforts that began during the 1950s and 1960s.
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A major reason for much of the narrowness of early transit
planning was the mere |ack of know edge anong U. S. professionals
of what options were available and what their capabilities were.
The contrast between the record in this country and European
acconpl i shnments during the 1950s and 1960s is notable in this
regﬁrd. We grew unsophisticated as a result of long public
negl ect .

Eval uation of Alternatives

Al ternatives evaluation is designed to produce sufficient
technical information for decisionmakers to be able to understand
t he advantages and di sadvantages of alternative transit systemns.
The product is used to guide decisionmaking but not to determne
t he decision; other factors, such as Political consi derati ons,
come into play in selecting a systemtrom anong alternatives.
However, it is inportant that these external factors not bias the
techni cal evaluation. This discussion focuses on the content of
the technical procedures in each case.

The conduct of alternatives evaluation has changed over tine,
responding to advances in the state of the art and to new Federa
requi rements.  Thus, cases that began system planning 10 years
or more ago built fewer factors into the process than occurred in
more recent studies. The current UMIA enphasis on determning
relative cost-effectiveness of alternative systens has already
i nfluenced the evaluation process in one case (Denver)

Al though the type and range of factors used in evaluation
has changed over tine, the quality of the process has not neces-
sarily inproved. Studies initiated recently as well as earlier

onef Illustrate both poor and conmendabl e approaches to alternatives
anal ysi s.

The discussion that follows examnes first the changing
character of the technical procedures for alternatives eval uation.
The quality of the process in the case cities is described next.

| nportance of economc factors. The relative inportance

of econom Cc factors—-n the conparison of alternatives

has varied greatly over the approximtely two

decades of transit planning in the case netropolitan areas. Early
studies for the San Francisco, Atlanta, and Washington, D.C. systéens
relied chiefly on benefit-cost analysis to justify the selected

rail systems. Following this period and up to a year ago, nost
systems were eval uated on the basis of a w de range of environnental
and social factors as well as econom c considerations, which

were no longer of primary inportance. However, since UMIA began
requesting a determnation of cost-effectiveness , econopic _
fac}ors are once again assuming greater inportance in ar}ernat|ves
anal ysi s.
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~ The follow ng exanples describe the changing approaches
within the netropolitan cases to alternatives analysis.

Chicago. The Chicago CATS (1958) , like nost other studies
of itS type, used only a limted n-umber of factors to evaluate
the transit proposals. Mst of them were expressed in nonetary
terms. They included costs of capital, interest, and annua
operations; benefits of tine savings to existing transit riders;
and acci dent reducti on.

Washington, D.C. The 1968 study that led to selection of the
Washi ngton, D.C-, adopted rail system justified the recommended
systemwith a benefit-cost analysis that quantified benefits due
to time savings by transit and auto users, auto insurance and
operating cost reduction, conservation of |land for better use,
reduction in job tardiness and early departure, reduction in dis-
m ssal for inclement weather, elimnation of second and third
cars, and reduction in enployer-provided parking facilities.

Boston. The Boston Transportation Planning Review (1971-
1973) provides a good exanple of an alternatives eval uation using
a variety of factors that reenphasize econonic considerations.

Each alternative was evaluated by factors grouped in 10 categories:
(1?.Capita| costs: (2) transportation service; (3) housing relo-
cation needs; (4) effect on regional econonic patterns, (5) com
munity economc inpact; (6) inpacts on |andscape, open space,

and historic resources; (7) inpact on air quality; (8) noise
levels created;, (9) effect on community quality; (10) inpacts on
nat ural ecosystens.

Denver. The 1975 Denver plan represents the first attenpt
to burTd comunity goals into the process of identifying a cost-
effective transit alternative. The evaluation used a wde range
of considerations, many reflecting conmunity goals, to evaluate
alternatives. A lowcapital alternative was rejected because it
coul d not achieve community goals, and the nobst cost-effective of
the remaining high-capital alternatives was sel ected.

Quality of the analysis. The quality of the alternatives analysis
varied greatly tron1§tudK to study, and not necessarily with res-

pect to time. Even if the changes in the state-of-the-art over

time are considered, exanples of inadequate procedures can be

found anmong recently initiated studies as well as those begun

early, and vice versa. _ A good technical evaluation should neasure

the Conparative capacities O the alternatives to nmeet goals established

by the community in question. |f the evaluation process is biased,
deci sionnmakers are given inconplete information and they nmay not

be able to identify all of the potential problens inherent in the
various alternatives or to identify the steps necessary to over-
come these problems. In many cases, the technical work was used
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to justify an already selected (or strongly favored) alternative.

Washington, D.C. The first transit plan in Washington, D.C,

rew out of a regironal transportation study that addressed both

i ghway and transit needs. his study, the Mass Transportation
Survey of 1959, laid the groundwork for future transit planning
although its transit proposals were not directly represented in
the systemthat was eventually adopted. The
study began with no preconceived solution and conducted a
thorough and fair evaluation of alternatives.

Boston. The BTPR process, initiated in 1971, is an exanple
of a conprehensive analysis, as has been explained. However, as
the study began, there was strong political support for the
decision that was ultimately made not to build the highways under
study, and the preval ence of this antihighway attitude tended to
distort the otherwise well-structured evaluation process. If the
BTPR process had placed nore enphasis on the devel opnent of
transit alternatives, rather than concentrating on the elimna-
tion of highways, some of the subsequent delays in selectinﬂ

articular transit alternatives within each corridor tight have
een | essened.

San Francisco. BART planners assuned from the beginning that

their plran woul d be a "heavy rail" system If their evaluation of
t he proposed BART system had been nore careful, it should have
identified the proposed automatic train control system as a poten-
tial source of problenms because it was a technology still under

devel opment .

Atlanta. Atlanta's early plans in 1961 and 1962 did not
formalTy Test alternative transit systens. The Metropolitan
Atlanta Transit Study Conm ssion briefly investiPated | nproved
bus service concepts and the use of commuter rail but discarded
these without rigorous analysis. The first serious |ook at
al ternative concepts occurred with the Voorhees study that began
shortly before the defeat of Atlanta’s first transit proposal at
the polls in 1968.

Denver. The analysis of alternatives published by Denver’s
Regi onal Transit District in 1975 denonstrates a recent case in
whi ch questions have been raised about the validity and reliability
of the assunptions and procedures used. To the extent that the
process did not provide conplete, accurate information about a
full range of feasible alternatives, it illustrates the difficulty
in acconplishing this ideal in a metropolitan area where, with
few exceptions, there was solid support from public officials and
private citizens for a specific transit system Few forces were
pushing for a thorough analysis of alternative transit inprovenents
In Denver when, to neet a requirenent inposed by UMIA, the ART
study was begun. In the view of nost Denver residents, the tine
for alternatives analysis had passed.
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Discussion. One of the limtations on the range of alternatives
developed in a nunber of cases was exerted bE t he engi neering
consul tants hired to do the planning work. ngi neeri'ng consul tants
were selected for their previous experience in transit rather than
for their ability to conceive or evaluate alternative technol ogies.
Their mssion and their approach was nore "design" than devel op-
ment and eval uation of alternatives.

Engi neering consultants who were hired to do transit sys-
tem planning could |ook forward to being hired for larger, nore
| ucrative engineering design contracts, particularly if the sys-
tem sel ected was one in which they had extensive previous experi-
ence. Engineering design contracts were Penerally witten so
that there was no incentive to develop a |ower cost transit sys-
tem Mny contracts were witten so that the fee increased as
the system cost increased, thus tending to create an i ncentive to
design conventional heavy rail of highest performance standards
and conpl ete grade separati on.

One of the nost inportant |[essons |earned fromthe netro-
politan experience concerns the ability of a predeterm ned
solution to distort the technical planning work. Throughout the
past 25years the influence of the proponents of one transit sys-
tem or another has had a great effect on the degree of
objectivity of the technical work. Mny studies,
especially early ones, were designed to justify an already
favored type of system and thus were biased in one manner or
anot her. his bias can also be seen in some of the system
eval uations that were perforned at UMIA's insistence after a
basi ¢ system planning effort had been conpleted. In sone cities
where no one transit systemwas the clear favorite, the technica
process has Produced much nmore inpartial information concerning
the merits orf alternative transit proposals. ‘

In addition, the level of public involvement ha§ been Fhowm
to have an inportant effect on the technical work. he I'nclusion
of a formal, participatory goal-setting process as a step in
technical process is likely to lead to the use of the goals in
the evaluation of alternatives. The findings show that”
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eval uating options for entire transit-only systens in many
situations may be less effective than conducting a Lar e Por-
tion of the work program on a subregional basis. The Boston
Transportation Planning Review (BTPR) provides an exanple of
this approach.

For the BTPR, the area under study was _
broken down into several sectors or corridors that were relatively

i ndependent of each other but that each contained highly inter-
related transportation elenments (existing facilities and services,
controversial expressways, and proposed transit facilities and
services). Wthin each subregional area various options were
conceived, refined, and evaluated. Typically, these options in-
cluded a diverse array of public transportation inprovenent pos-
sibilities, such as rejuvenation of comuter rail service,
extension or relocation of rail rapid transit, conventional |oca
surface transit service inprovenents, establishment of new cross-
town routes and special services for the transit dependent.
Consi der abl e enphasis was placed on short-terminprovenents as
wel | as Ion?-range capital inprovenments, the timng of inple-
mentation, funding sources, associated changes required in operat-
ing policies in legislation or in institutional arrangements in
order to carry out each promsing elenment of the options.

The process allowed early decisions to elimnate from further
consi deration or to approve for inplenentation certain elements
for which a clear consensus was forned. This weeding-out step
resulted in a narrowing of the nunmber of options, plus a re-
definition of some of them that would be subjected to further
study. The BTPR also nerits attention for having set aside
periods of time for the critical work that was exBected to be
needed to help resolve the conflicts that inevitably develop in
the course of planning.

| mpl enentation Plan

In addition to generating information to help the system
sel ection decision, planners nust create a detailed plan to guide
i npl enent ati on. The success of an inplenmentation plan depends
largely on three factors. First, a secure source of construction
funds nust be obtained. Second, a flexible inplementation sched-
ule must be drawn up that can respond to changing regional and
local circunstances. Third, neans must be devel oped for direct-
ing and controlling transit-related effects, particularly devel op-
ment i npacts.

Financing. The netropolitan experience in creating the financing
portrons of inplenmentation plans shows a clear pattern of histor-
I cal development. COther aspects of the experience in planning
for inplementation have been nore anonal ous.
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Fi nanci ng plans have been an integral part of new system
proposals in every city studied. Since UMIA began funding capital
progranms in 1966, pl anners in all of the case cities assumed they
coud tap UMIA for its share and concentrated instead on generating
the local share. Five of the cases had to win voter approval
for their financing plans. y/ Transit plans in three O the
cases (Atlanta, Los Angeles, and Seattle) were defeated at |east
once; and only three cases have approved fixed guideway transit
systens (Atlanta, Denver, San Francisco) . The experience of these
flve cities in attenpts to gain public sugport show an evol ution
in both the financing neasures used and the nature of the transit
plan they are intended to support.

One of the nore obvious changes in financial planning has
been the nature of the |ocal taxing mechani sm proposed. Bond
I ssues supported by property or sales taxes have been the prin-
ci pal methods suggested for financing new systems. Property
taxes were recommended by early studies. wever, after initia
success in San Francisco, property taxes were defeated in
Seattle and Atlanta. Sales taxes were substituted and led to
voter approval in Atlanta and Denver -- but to defeat twce
in Los Angel es.

Changes al so have occurred in the nature of the transit
plan itself. One of the factors comon to the nost recent success-
ful fixed guideway transit financing referenduns -- in Atlanta
(1971) and Denver (1973) -- Was the“inclusion of short-term
bus transit inprovenments to acconpany the long-term transit
plan. Inmediate transit inprovements were not associated wth
most of the previous financing referend

Another recent trend is incorporating a provision for
oReratlng assi stance to support eX|st|29 service as part of
the financing plan for a new system arly proposal s had
assuned new transit systems would be able to offset at |east
part of the construction costs with operating surpluses.

Case exanples representing a range of approaches to and
gchesses with different financing proposals are sumarized
el ow,

1/ These five cases are Atlanta, Denver, Los Angeles, San
Franci sco, and Seattle. Only a few participating jurisdictions
in the Washington region had to vote approval of the financing

| an;_ Boston and Chicago can plan on existing authority; and
he Twn Cties has not yet selected a systemor financing plan.
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Seattle. In 1968 and 1970 Seattle voters rejected bond issues
backed by property taxes to finance construction of
a new rall system In 1972, however, voters approved

the use of auto excise tax noney to support a short-range
bus transit plan.

Atlanta. In 1968, Atlanta voters rejected a rail transit
systemto De financed by property taxes. However in 1971
Fulton and DeKalb county residents approved a sales tax
increase to finance a simlar rail system and cover bus
operating deficits. Part of the financing plan assuned
a reduction to 15 cents in the transit fare and increased
bus service. An unexpected drain was placed on the
new tax fund due to high operating deficits. Even though
the state legislature acted to restrict the portion
that can be spent on operating deficits, paying for
the remai nder of the short-term bus inprovenents and the
first segnent of the rail systemwll require careful
budget ary managenent.

Denver. In 1973 Denver area voters approved a sales tax for
the operatron and construction of a regional transit system
The financing plan was closely associated with an exten-
sive shor;-ran?e bus inprovenment plan and inplied the
construction of a PRT system

Los Angeles. In 1968Los Angel es area voters rejected a sales
t ax-based tInancing plan for an extensive rail system
A?ain in 1974 Los Angeles voters rejected a sales tax
plan that would have financed an extensive (although
|I|-defined£ new system and the operation of a large
short-term bus inprovement program

Washington, D. C. In 1968 WATA aBproved a rapid rail system
for Vshingfon, D. C., to be financed by |ocal governnent contri-
butions, revenue bonds guaranteed by the Federal and |ocal govern-
ments, and a Federal contribution to paﬁ two-thirds of the total
cost. The financing plan was approved by |ocal jurisdictions,
which legally commtted thenselves to contributing a share of the
initial estimated costs of the system  Cost escalation

has pl agued WVATA since then. The source of funds to
coveh_inCIeased construction costs has not been determ ned

at this tine.
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Stagi ng of construction. The second elenment of an inplenentation
plan concerns the staging of construction. Al of the major tran-
Si t prograns proposed to schedule inplenmentation over tine, and to
this end staging Plans were designed. However, the new UMIA

uideline for building in increments casts the concept in a dif-

erent light. "/ Traditional construction stages directly follow one
after another. According to UMIA, the increnental approach neans
pl acing fixed-gui deway systens initialhy_only in high density
transit corridors, _and waiting to build in other corridors until
demand develops. Thus existing or near-term needs would be served,
whi |l e additional service would be held back until future growh
had generated enough denmand to justify a transit system Mean-
while, other transit nodes could serve the corridof. Inherent in .
this kind of inplementation plan is the flexibility to respond to
future growt h.

Exanpl es of proposed staged inplementation of new systens
along these lines are limted, and all are UMIA inspired.

Denver. RTD has prepared an 80-nmile Automated Rapid Transit
Plan for the Denver area. The initial segment is to be
only 28 mles long with additional segnents to be
constructed as transit demand warrants and as |oca
citizens and governnents take actions favoring their
construction. RTD s position reflects UMIA s inpl enen-
tation guideline. It also responds to the existence
of nei ghbor hood Oﬁposition to several potential future
segments, although not to the initial segnent.

Los Angeles. A March 1974 report in Los Angel es proposed
several options for building the initial segment of the proposed
system  These options ranged froman initial 33-mle
segment to be constructed In six years to an initia
124-nile segment that would require eight years. The
proposal, called the "building bl ock" aﬁproaph,_responded
to UMIA suggestions. However, all of the building
bl ocks were rejected in favor of buiIdin? the entire
145-m e system (which nmet defeat in public referendum
| ater that year)

Atlanta. UMIA has pledged funding for only a segnent of the
proposed AtTanta system and has made no commtment to
support the entire system By controlling the anount
and timng of Federal noney committed to the Atlanta
system umraw || be able to initiate a policy of
staged i npl ement ati on.

1/ 1MrA, "pPronnsnd Policv for Maior lrban Mass Transportation
Investrpenis,” op. cit.
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Shapi ng urban growth. The final concern of an inplenmentation plan .
Involves procedures for controlling and shaping devel opment _im

pacts. None of the cases has faced this matter squarely. Transit
Is typically expected, in effect, to influence future land use in
a beneficial manner on its own power through the market place.

~Transit’s role in shaping devel opnment in the pre-autonobile
age is undisputed. However, at this time the effect of transit on

shapi ng future devel opment patterns has not been proven to be

significant. None of the cases has denonstrated convincingly that
its proposed transit system could have sufficient influence on
| and use devel opment to achieve |and use benefits. In the case

of BART, there Is wi despread belief, backed by little

evidence to date, that the intensification of growh in San Fran-
cisco's CBDis due in part to BART. However, there is grow ng

di senchant nent over this trend even though it was wdely viewed
as an objective in the 1945-to0-1962 pl anning peri od.

In order to achieve potential |and use benefits, other gov-
ernmental actions (such as zoning restrictions and incentives,
sewer service -limtation, and auto restraints) nmust be conbi ned
with the provision of transit service. Sonme |localities in the
Atl anta, Washington, and San Francisco netropolitan areas have
taken steps to encourage high density devel opment around rapid
transit stations. But to date none of the cases has adopted
or proposed to adopt a package of effective governmental actions
to assist a new transit systemin creating preferred |and use
patterns for the entire region.

The follow ng exanples cover a representative set of
experiences:

Atlanta. In Atlanta the rail system conceived by the

‘1l planning organization during the 1960s was

part of an overall netropolitan growh plan, but no
practical neans of shaping the |and uses acconpanied it.
In March 1968, before the first referendum a study
entitled Inpacts of Rapid Transit on Metropolitan Atlanta
was done for the AtTanta Region Metropolitan Planning

Commi ssion (MPC s successor). It covered |and use inpacts,
effect on conmunity facilities, social inmpacts and
relocation. It also laid out nethods for coordinating

urban renewal and transit station devel opment. The report
was Not carried out to the letter, but the Metropolitan
Atlanta Regional Transit Authority gwﬁRTA), the Atlanta
Regi onal Commi ssion, and the Citg of Atlanta are doing
station area inpact studies which are designed to plan and
control the devel opment around the station areas.
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Los Angeles. In Los Angeles, the Southern California

Rapid Transit District’s plans paid little attention to

the Southern California Association of Governnent’s re%ionm

| and use concept during nost of the planning period. ecent |y
SCRTD has shown sone recognition of the reIationshiF, but
there has been no evidence of any mechanisnms to inplenent
SCAG s plans as part of the transit inplementation program
cacort (@ bl ue-ribbon community invol vement process) raised
the issue of joint developnent at transit station areas
because it had not been built into SCRTD s Phase 111 plan

Boston. In Boston, the Massachusetts Bay Transportation
Authority (MBTA) and the Metropolitan Area planning counci
(MAPC) have produced generaIIY conmpati bl e plans and

proposal s over the years, reflecting the traditiona

I nterlocking relationship between these two agencies. At

the project scale, the experience in the Boston area has

been mixed. Quincy Center is a good exanple of joint

devel opnent that has been inplenented pursuant to state
legislation with the aid and encouragenent of |ocal officials.
Devel opers have responded and a mmjor public parking facility
at the station is well utilized. At Vellington Station, by
contrast, the MBTA designed a railyard/ maintenance facility
in the heart of an otherw se excellent, publicly owned

devel opnent site.

San Francisco. In the San Francisco Bay Area, despite the
excelTent work in developing a regional |and use concept plan

as part of the original BART system planning, the inplenentation
of the plan has been characterized by a nunber of m ssed
opportunities for joint devel opnent, one mgjor clash (wth
Berkel ey), and several |esser ones. Significant instances

of coordinated devel opnent ultinately have been achieved (e.qg.

at Enmbarcadero Station, along Market Street, and in downtown
Cakl and) and subsequent corridor extension studies have been
wel | coordinated with [ ocal planning.

Di scussion. |In summary, successful inplementation plans depend on

wor kabl e financing plans, construction schedul es, and devel op-
ment control s. st recent successful financing referenduns
have been closely tied to short-termtransit inmprovenents. The
necessity of achieving areaw de support at the polls has
encouraged the devel opnent of |arge systens that are to be

i npl emented in one long-term construction effort. Staging of
system i npl enentation has been largely in response to UMIA
policy. Although all of the new transit systems claim signi-
ficant |and use benefits, none of the systens has been presented
as part of a ?ackage of governmental actions that would assure
achi evement of these |and use goals.



