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The BART Impact Program is a comprehensive, policy-
oriented study and evaluation of the impacts of the San Fran-
cisco Bay Area's new rapid transil system (BART).

The program ig being conducted by the Metropalitan Trans-
portation Commission, a nine-county regional agency estab-
lished by state law in 1970.

The program is financed by the U. 5. Department of Transpor-
tation, the U. 5. Department of Housing and Urban Develop-
ment, the National Science Foundation, and the California
Department of Transportation. Management of the Federally-
funded portion of the program is vested in the U. S. Depart-
ment of Transportation.

The BART Impact Program covers the entire range of poten-
tial rapid transit impacts, including impacts on traffic flow,
travel behavior, land use and urban development, the envi-
ronment, the regional economy, social institutions and life
stylas, and public policy. The incidence of these impacts on
population'groups, local areas, and economic sectors will be
measured and analyzed. The benefits of BART, and their dis-
tribution, will be weighed against the negative impacts and
costs of the system in an objective evaluation of the contribu-
tion that the rapid transit investment makes toward meeting:
the needs and objectives of this matropolitan area and all of
its people.
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I. INTRODUCTION

In September of 1974, the Bay Area Rapid Transit (BART) system
instituted revenue service through a sub-acgueous tube beneath
San Francisco Bay. Although five years behind the originally

scheduled service commencement, implementation of full service
connecting East Bay communities with San Francisco was hailed

by rail transit's advocates in both government and industry as
a momentous achievement.

The occasion, however, was not one of unalloyed joy. Public,
professional, and political opinions had long since become
polarized over whether BART was a good idea at all. Proponents
of fixed rail, advanced technology, rapid transit systems cele-
brated completion of the country's first new regional rapid
transit system in over half a century. Ewen though the system's
advanced design and employment of equipment which introduced new
standards of transit technology and passenger comfort had re-
sulted in numerous operating defects that would have to be cured,
the long-awaited completion of the full system was greeted hy
fixed rail optimists as a prototypal solution for urban trans-
pertatlion problems throughout America.

Among the pessimists, full implementation of the BART svstem
signified not so much the dawning of a new era of supercon-
venient, super-efficient public transportation as it did the
ending of a painful period of cost overruns, operational defects,
and purported mismanagement. To the general public, the major
issue had become very simple: Would BART turn out to bhe a good
transportation system? But for transportation professionals and
public officeholders, BART had become an issue which suffered
the vicissitudes of technical and political favor.

At last the system was running. But at what price? And what
was being delivered for that price? Between presentation of
the 1956 regional rapid transit plan which was to lead to BART
and the commencement of transbay revenue service in 1974, the
following gaps had developed hetwsen BART's initial promises
and its actual performance:

-- BART originally was intended to be a totally unified,
regional transportation system that would integrate
the transportation regquirements of people living in
sixl interdependent Bay Area counties which form a
natural gecgraphic and economic region. However,
the system initially was implemented in only three
of those =ix counties and, hence, is only half a re-
gional system.

(i Fii : : :
A5 originally conceived with three construction phases, the
BART system would have inciuded nine counties. Howewver, a=



—— When voters living in the three BART counties of
Alameda, Contra Costa, and San Francisco were asked
to approve a bond issue to pay for the system, they
were told that its total capital cost weuld be
$996 million. In fact, the present estimated capi-
tal cost is slightly in excess of $1.6 billion.

+~" The system was scheduled to be fully operational in
4 January, 1963. Transbay service in fact did not
A commence until 1974. -

~- Performance specifications for the systen-established
that it should be capable of transporting 30,000
pPeople per hour past any given point. To meet the
specification, BART was pProjected as requiring 450
cars traveling at speeds up to 80 miles Fper hour
.at 50-second headways. In fact, defects in car
de=sign and delays in'delivery, serious control systen
defécts, and Publié UFility Commission actions to
"Pretect the public safety, have combined +o pro-
duce a present performance level of no less than
‘6-minute headways. Hence, the system presently is
operating at a standard which is only 25% of the
performance levels specified by BART's planners in
justifying selection of this particular technological
system as the optimum solution for the Bay Area's
developing transportation problems.

== An important justification that was given for the
system's extraordinary capital costs was the fore-
cast that revenues would he sufficiently high and
operating costs sufficiently low to enable the five
county system to operate without a deficit; l1.e., the
System was justified on the basis that it would --
in transit parlance -- "hbreak even at the fare box."
In fact, BART presently estimates deficits over the
next four fiscal years totaling almost $175 millicn.

e e U R g e e i

planning was refined, all of the original actors foresaw the
nine-county system as viable only in a dimly perceived future,
if at all. Phases I and II, however, including Alameda,
Contra Costa, San Francisco, San Mateo, Santa Clara, and

Marin counties, would have comprised a viable, integrated re-
gional system had necessary political approvals been forth-
coming from all counties. Phase I plans included only five
counties, hence the common conception of a five county plan
representing the original BART jurisdiction.

1This grujectian was developed by BARTD in jt= "Projection of
Operating Results with Various Options Reflected,” June 2,
1875,




This recitation describes unfulfilled expectations, not failures.
The purpose of this deci=ion history of BART is not to evaluate
the gquality of the decisions that are described herein or to
critique the system itself; rather, our purpose is to identify
the key political, organizational, technical, and financial
decisions that were made in the devolopment of the system and

to help illuminate the processes by which those decisions

were made. :

Nenetheless, we think it important to acknowledge explicitly
the critical context in which this report w?ll be read by
many people. BART has become a subject of intense contro-
versy not only over such matters as large cost overruns anc
presently unfulfilled expectations, but also over the basic
quastion of whether this particular_type of systeml—— even
at an optimum performance level == 13 mﬂEtIIEEpﬂn51VE to
transportation needs in a metropolitan region such as the

San Francisco Bay Area.

The purposc of this report serves neither advocates nor vindi-
cators. At this peoint, the only kind of vindication that most -
people are interested in is whether or not the system unltimately
will fulfill its exciting conceptual promise when the technical
problems that have plagued it finally are resolved. That
opportunity still lies ahead for BART. Even BART's most
eXtreme critics, if they are Professionally responsible, must
acknowledge that a new technology system of this complexity
requires a substantial period of time to resolve techninal
diffieulties and hence to achieve optimum performance. Some
critics have argued that the plethora of difficulties that
have plaguad BART is a result of an averdesigned, overly
complex system which unsuccessfully attempts to apply exoctic
tachnologies that were not needed in the first place. If that
- is true, such decisions obviously are a matter of history.

2ut an ultimate judgment as to whether the allegation has

merit cannot be determined until a reasonable "shakedown"
reriod has elapsed after commencement of operation. If the
e¥dtem ultimately does not achieve the level of service pre-
dicted in justification of itg substantial capital cost, the
critics of overdesigning will have been proved correct.

If, on the other hand, the system does succeed in patronage
ceneration cost, and level-of-service terms, pr even in fasterineo
econcmic growth, the critices will have heen proved wrong. Thore
is little in this decisicn history that will inform that judg-
ment because the final resolution is still in the futnre.

Given a fully operational system that eventually =atisfies its
level-of-service expectations, judgments on such guestions as
whether BART was "worth it" in terms of total cost, whether a
fixed rail system is too inflexible and unresponsive to chang-
ing transportation demand, and whether the configuration of



the system has an undesirable effect on land use patterns,

will be products of personal philosophies and perspectives
.regarding the role that publicly fipanced transportation ought
to play within broader regional planning, and regarding the
question of who ought to pay for it. The significance of these
questions, however, relative to the question of performance
versus promises, should not be underestimated.

Hopefully, this decision history will be of value to planners
and decision-makers who still face decisions in their loecal
area as to processes by which reliable technical advice can
be obtained to inform basic judgments regarding technology
selection and system design, and as to organizational and
financial modes that might best be considered to achieve ef-
ficient implementation. If this report is helpful in that
regard, it will not be because it evaluates the merits of the
substantive decisions made throughout BART's history. Rather,
it will be because it illuminates the process by which one
organization undertoock to organize, finance, and maximize
relevant technical input for the design of an extraordinarily
daring enterprise. From this review of BART's decision
history, the reader may conclude that there are many things
that BART Directors, planners, managers, and various consult-
ants did right in the structuring and implementation of their
decision-making processes. Other agencies can be assisted
substantially, and with considerable time savings, by learning
affirmatively from the BART experience. There may be other
areas in which the reader will conclude that the decision-
making process could more productively have taken other
approaches, anticipated problems, and weighed considerations
differently. ' In these areas, the agency considering transit
system development can learn as much from BART's mistakes as
from its successes.




II. EARLY PERCEPTIONS OF A BAY AREA TRANSPORTATION
PROBLEM, ORGANIZATION OF AN EFFORT TO SOLVE
IT, AND DEVELOPMENT OF A SYSTEM CONCEPT

A. The Perceived Problem

In the late 1940's and early 1950's, small groups of inter-
ezted eitizens, principally representatlvcs of commercial
enterprizes led by executives of major San Francisco corpor-
ations, sowed the political seeds that eventually grew into

a $1.6 billion mass transit system. The business community's
initiative was developed in the context of already troublesome
traffic congestion, the certainty of increasinglv severe rcan-
geation as a conseguence of continuing population growth,

and land use trends in outlying areas that would extend

the commuter travel time of large numbers of people living
within the functional region known as the San Francisco Bay
Area. Hence, the need for a regional transit system was per-
celved as emanating from both (a) increasing densities and,
therefore, congestion in transportation corridors serving
employment centers, and (b) increasing travel distances for
more people as population growth forced larger proportions of
Bay Area residents into outlying residential areas.

Since the turn of the century, California population had grown
at a much faster rate than that of the country as a whole. The
disparity between the California and the United States growth
rates became even greater with the advent of World War II and
has continued ever since. The heaviest concentrations of
Callfornia's population growth were in the Los Angeles Metro-
politan Area and the San Francisco Bay Area.

In 1940, the combined populations of the nine Bay Area counties

which initially were considered as potential members of the ul- |
timate rapid transit system were approximately 1,734,000. By |
1954, the cﬁmEined populations of those counties were estimated |
‘at 3,052,000. In their 1956 report to the San Francisco Bay |
Area Rapid Transit Commission, "Regional Rapid Transit," the

engineering firm of Parsons, Brinckerhoff, Hall and Macdonald

(FEHM)} summarized what they took to be the meaning of these

population figqures in regard to definition of the Bay Area's

growlng transportation problem:

1 !
California Department of Finance, cited in "Regional Rapid
Transit," Parsons, Brinckerhoff, Hall and Macdonald, 1956.



"THE PROBLEM

"Today's age of automobiles has brought with its miracles
a level of travel discomfort, cost, and hazard that is
critical. In the Bay Area, home now for some three mil-
lion people, traffic problems are aggravating. With the
population forecasted to increase by more than fifty per-
cent in:the next fifteen vears, they loom as staggering, .

~The guiding (objective) for us has been the fundamental
necessity for traffic to flow freely. We are convinced
that the easy exchange of people and goods from one part
of a metropolitan area to another is vital to its eco-
nomic, social, and cultural welfare. The fact that in
no metropolitan area does this ideal situation presently
prevail does not alter our thinking. We are aware that
pecple seem now to tolerate the enormous time and money
¢os5ts of congestion and inaccessibility. We are confi-
dent, however, that before very long these costs will
reach the point where they cannot be tolerated and where
drastic programs for improvement will have to be under-
taken, .

- « « regional express highways, vital as they are in
this automotive age, represent a tremendous public in-
vestment. In our search for the least-cost total solu-
tion to the problem of interurban transportation, let us
appraise their ability to meet also the need for fast
Publie transportation by carrying such vehicles as inter-
urban buses. It is essential, first, to understand +the
degree to which the effectivensss of the bus or any other
highway transit wvehicle is impaired by traffic congestion.
This congestion derives from the existence of our third
category of travelers, those who have the option of using
either their private automobiles or mass transportation.

"In conceiving any transportation system we are, of
course, thinking in terms of the patronage of the rea-
sonable man. When a reasonable man becomes tired of
traffic jams and parking problems, he will certainly




consider using a mass transportation vehicle. However,
if that vehicle is operating on the surface over a high=-
way or street of inadequate capacity, he is frustrated
in realizing any benefit from his reasonable decision,
because the unreasonable man, adhering under the same
conditions to the use of his private automobile, con-
tinues so to block the roads that the surface transit
vehicle cannot make progress. This is, of course, dis-
couraging; and the reasonable man returns to the use of
his private automobhile. The first onslaught of traffic
congestion starts a vicious cycle, whereby the lmpeding
of the surface transit wehicle is accompanied by a diver-
Sion of its passengers to private motor cars, which in-
tensifies the congestion, progressively slows down mass
transportation, and further discourages its patronage.

"So sensitive, then, is highway transit to traffic con-
gestion that we conclude its success can be assured only
under the paradoxical condition that the capacity of the
highway be great enough that they would remain uncongested
even if essentially all passengers were to use private
automobiles. This is to say that bus transit on highways
will not of itself eliminate the necessity for vastly in-
. creasing highway capacity."l

The above guotations from PBHM's report are set forth here
because they summarize the perceptions not only of the engi-
neering consultants who were retained to design a transit
system but of the private citizens who, nearly a decade
earlier, took the political, organizational, and financial
initiatives that ultimately led to BART,

As will be seen, the overriding perception of the early citi-
zenz' groups, of the Legislature that organized BART, and of
the engineers who designed it, was that the transportation
problem that had to be resolved was congesticn, which was
perceived as causing inconvenience as early as 1954 and

which was predicted to become intolerable during succeeding
decadas.

hutomobile congestion on the arterial highways leading to
major Bay Area employmsnt centers, and congestion within
those centers caused by convergence of too many automobiles
into limited urban spaces, was seen as reducing the mobility
of people for purposes of employment, commerce, and recre-
ation; as a depressant on economic growth; and, in broader

1Parsans, Erinckerhnff, Fall and MacDonald, "Regional Rapid
Transit," 1956, page 1,



terms, as inimical to the American —- and certainly to a spe-
cifically Californian -- "lifestyle." Ease of mobility and
access to the widest range of commerical, cultural, educational
and recreational opportunities always had been the sine qua non

of the "American way of life," "Opportunity" is egquated with
mobility -- geographical as well as socecial. The automobile had
become the salient symbol of America's maximization of oppor-
tunity, both socially and in terms of physical mobility. Yet,
the automobile paradoxically had become a constraint on mobil-
ity. As the Bay Area's population expanded, and as ever higher
percentages of peeple ownad cars, Bay Area highways became in-
creasingly inefficient transportation systems. Automobiles =-
the great "liberators" -- had come to impair rather than enhance
the mehility of those who drove them.

Hence, the problem of "congestion" —- and the need to relieve.
it -- became both the principal philosophic argument and the
principal technical argument used by early transit proponents
to establish the need for a regional transit system.

Criticism of BART during the later vears of its development goes
beyond questions of escalating cost and mismanagement and focuses
on the concept of the system itself. & history of the decisicns
which led to selection of the basice concept necessarily must analyze
key decisions from the standpoint of what BART's critics (rightly
or wrongly) contend was the "real” problem which led to selection
of the particular system as opposed to the stated problem that
was most prominently espoused publicly to achieve public accapt-
ance. Thers is no guestion that, by 1950, traffic congestion
was becoming a serious problem on the arterial highways lead=-

ing into major Bay Area employment centers and within those
centers themselves. And there is no gquestion as to the

validity of predictions of BART's earliest citizen proponents,

- as well as the predictions of BART's decision engineers, that

population growth trends would generate additional congaestion
justifying development of a long-range regional transportation
system. To our knowledge, nons of BART's critics has suggested
that there was not a need to conzider some kind of transporta-
tion solution to relieve existing and projected congestion in
the Bay Area. However, there have been persistent technical
challenges to the proposition that the kind of fixed rail,
linear system that was designed for BART is the most logical
design for congestion relief (if congestion relief is taken

tc be the equivalent of mobility maximization for all Bay

Area residents for all transportation purposes). )

A companion to the technical challenge to the BART concept has

been the question of the intent of BART's early proponents, MAnY

from the business community. Were the proponents of BART only
secondarily concerned with the guestion of congestion relief and
was the entire BART concept from the beginning a device for




determining future development patterns in the Bay Area so that
they would coincide with the corporate cbjectives of major Bay
Area economic enterprises? This guestion has been posed because
the early enthusiasts of regional rapid transit were representa=-
tive of the corporate estate. On the other hand, it was to the
credit of BART's early planners that they did integrate land use
planning, with its economic implications, with transportation
planning.

The core of this challenge to the BART concept is that Eay Area
businessmen reflecting large corporations' interests, early-on
arrived at a joint decision regarding future desired development
trends in the Bay Area. The critics allege that the linchpin of
the plan was the assumption that San Francisco should be-

come a centralized, high density, financial and commercial
center which would be the equivalent of a West Coast Man-
hattan. San Francisco would serve as the Mmerican gateway

to the Far East in the same fashion that New York City is

the gateway to Europe. BART's opponents have claimed that
such a plan required massive development of high-rise offices
to serve banking, insurance, communications, and other ser-
vice businesses, and -- complementing that development --
construction of a highly efficient, linear transit system

to funnel workers into the new buildings from outlying,
suburban bedroom communities. In short, it i= said that the
"perceived" problem that led to the BART design was only
secondarily congestion relief, and that the primary problem
which BART's creators sought to solve (but which they
publicly discussed only in a secondary fashion) was the

future development of San Francisco as a densely built-up
financial and service industry center. With that percep-

tion of the "true" problem, the "solution" was inevitable:

a transportation system designed not to respond to Bay Area
land use trends that then existed, but a system that would

make a future land use plan happen.

It 1s not the function of this decision history to speculate
as to whether the present rate of high-rise development in
San Francsico would have occurred in the absence of BART,
whether the BART concept was indeed the inevitable result
of a calculated plan to centralize Bay Area financial and
commercial power in San Francisco, or whether such a re-
gional land use pattern is a good or a bad idea. However,
it is important that such a history attempt to relate docu-
mented pelitical, organizational, and technical choices to
all plansible assumptions regarding the purposes of the
major actors who created BART.

BART's proponents and opponents will argue for years about
what the "real" problem was that the engineers were told
to solve, and about the "real" purpose of the system that
was developed. But there will never be a definitive diag-
nesis of that "reality," because it is a reality that
exists only in the subjective perceptions of the principal
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actors, a complexity which even "definitive" historians ac -
knowledge. Most activists, whatever their philosophic per-
guasions, believe they act in the puhlic interest. Ewven

if the prlnclpal ocbjection of BART's severest critics --
i.e., -that the system was designed to serve the development
of San Francisco as a dense financial center =-- were to bhe
authenticated beyond dispute, that fact alone demonstrates
neither malevolence, duplicity, nor stupidity. Such a phil-
asnphy of metropelitan land use plannlng would find support,
as well as GPPDSltlﬂﬂ; in the universities and among profes-

==l H

The philosophic dispute over the BART concept can be conven-
iently characterized as a dispute between "big business" and
the rest of the world. But such a characterization is grossly
inaccurate. The controversy that has existed over BART and
alternative type systems, particularly in regard to the im-
pact that a choice between systems has on land use, is a
fundamental one among planning professionals. Hence, as the
history of BART's key political, organizaticnal, and techni-
cal decisions is analyzed in this report, it is essential
that the reader avoid drawing unwarranted inferences. As
kay choices are analyzed throughout BART's history -- from
the early days of citizen initiative, through study commis-
sions, legislative action, formation of the Bay Area Rapid
Tran=ilt District, through financing, design, construction,
and final implementabinn of revenue service —— the essence
of the originally "perceived" problem, and the degree to
which the system that evolved in fact was a consequence of
that perception, hopefully will be illuminated.

What is described is a political process. The fact that

much of that process occured outside of governmental

agencies -- i.e., in the private =ector -- makes it no

less "political."” A salient characteristic of the American
socio-political system is the mixed public/private character
of almost all major “"political" decisions. BART is a classic
study of that process at work —- i.e., heavy private partici=-
pation in the advocacy and design of "public" programs.

B. Orgahizing to Solve the Problem: 1949-1962

This section describes the key organizational decisions
which were made by influential private interest groups, the
California State Legislature, local governmental bodies,

and the BART organization itself. The peried covered
{except for reference to earlier activities which were fore-
runners to an explicit ssarch for a mass tran=it system)
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‘tlonal =tep~=- and ends in 1962, the ¥ear in which District

“the basic linear, fixed rail concept was virtually deter-

begins in' 1949 == the year of the first formal organiza-

voters approved the bond issue that financed BART, The
scope of the organizational decisions includes enaciment

of enabling legislation for the creation of a rapid tran-
sit district, legislative authorization and financing of
technical studies, organization of private groups to spear-
head the promotion of BART among the voting public, and
selection of technical consultants to degign a system.

As will be seen, it is impossible to separate certain key

Political and organizational decigions from the technical

decisions that resulted in selection of the particular

transit concept that became the BART system. While the :
merits of the system design must be evaluated primarily from :
technical perspectives, it is important to recognize that _ ;

mined politically long before any technical consultants
appeared on the scene. FPinally, the composition of the
early civic groups promoting development of a transportation
system, the composition of the early Rapid Transit Commis-
sion, the composition of the BART Board itself, and the
selection of the engineering firm that was to design the
system were all decisions that pointed relentlessly down

A single path: linear, fixed rail rapid transit.

1. The 1949 San Francisco Bay Area Metropolitan Rapid
Transit District Act

In 1343, the California Legislature enacted the first leg-

islation authorizing formation of_ a regional district to ;
provide rapid transit facilities.l The Art defined the i
geographical scope of the district as including the City

and County of San Francisco and the cities of Alameda,

Albany, Berkeley, Emeryville, Hayward, Oakland, Piedmont,

and San Leandro and, in addition, permitted the inclusien

of all or any portion of Marin, Sonoma, Napa, Solano,

Contra Costa, Alameda, San Mateo, and Santa Clara counties

and other cities located in those counties.

While the legislation enabled the formation of such a dis-
trict, its actual formation depended upon the approval of
tha Board of Supervisors of each county and approval of

the voters. The ultimate territorial extent of the distriet
would he based on the areas in which favorable votes were
achieved.

lCalifnrnia Statutes, 1949, Chapter 1239.
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Although none of the necessary local government actions was
taken pursuant to the 1949 Act, the legislation was a highly
significant governmental decision for the following reasons:

-- It demonstrated the ability of a small group of in-
terested and influential private citizens to obtain,
with relatively little fanfare, a political commit-
ment at the state level to study a potential regional
transportation system which, 1if implemented, would have
an immense impact on the future development of the Eay
Area and which would incur enormous costs.
' == Most importantly, the legislation represents more
than merely a governmental decision to support a

| trangportation system; its language virtwnally man-
dated the basic concept within whlch the system i
would have to be designed. L

The characterietic of the legiszlative decision was of the utmost

importancea. The title of the Act included the following language:

"An Act to Provide for the Incorporation and Government of the San

Francisco Bay Area Metropolitan Rapid Transit District™ (emphasis

added). Segtion III(b) of the Act defined rapid transit as follows:

"'Rapid transit' means transportation of passengers by means of

rall, monorail or by similar means; upon, above, or below the sur-

face of land or water and which is, for the most part, grade sepa-
rated from intersecting traffiec."

Hence, the California Legislature not only authorized the
creation of a transportation district; it mandated "that any
transportation system developed by such a district would be

a linear, fixed rail system. In the normal course of events,
a special purpose district formed for the purpose of provid-
ing a specific public service would not be limited simply to
final engineering and implementation of a predetermined type
of facility; it would have the responsibility through exten-
sive feasibility studies to determine what kind of facility
should be constructed. In this case, the legislation would
have precluded any district formed under it from addressing
that threshold guestion. fThe Leglslature made a major
technical decision obviating serious consideration of
alternatives in the absence of any detailed transportation
engineering, cost/benefit, or financial analyses specifically
related to determination of the most efficlient and cost effec-
tive way to meet carefully articulated transportation cbhjec-
tives in the area to be served. It is important to understand
how this legislative perspective developed. That understand-
ing requires a brief summary of events which were forerunners

of the 1949 legislation.
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Since completion of the San Francisco-Oakland Bay Bridge,
there apparently was little interest in any gquarter -- gov-
ernmental or private -- in development of additional region-
al, interurban transportation facilities until midway through
the Second World War. However, in 1943, the military became
involved with transportation in the Bay Area hecause the poor -
quality of transportaticon hampered the war effort. In_ 1947 -
a Joint Army-Navy Board had been appointed #o investigate the
need and feasibility, from a national defense Viewpoint, of a
bridge between Hunters Point and Bay Farm Island. The Board
concluded that there was no defense need for such a bridge
and recommended against its construction. The Joint Army-
Navy Board was reactivated to study the problem of congestion
that had become critical by 1943. According to Gordon Lewin:

"The -sitnation was so critical that in 1943 a subcom=

mittee of the House Waval Affairs Committee recommended

a |freeze /in -all -defense contracts in the Bay Area be-

cansé factories producing war materials were unable to

make ‘deadlines, It was claimed that/poorly integrated

“transportation made journeys to wurk‘diffiiult which™
—hampered the production of war materials.”

The Joint Army-MNavy Board's studies continued for three years.
In 1946, the Board held extensive public hearings, consider-
ing twenty plans, all of which revolved around some kind of
additional Bay crossing. In January of 1947, the Board issued
its report concluding that:

== A fixed rail rapid transit system utilizing a cen-
trally located tube for crossing the Bay should be
a component of a comprehensive, leng-range plan to
solve the transbhay transportation problem.

==~ The transbay problem cannot be solved by indefinitely
continuing to add crossings for vehicular traffic.
The Board recommended that the long-range soluticon
{i.e., rapid transit) should be considered rather
than the short-range solution (i.e., an additional
bridge for awtomobile traffic).<

1Gcrdnn Lewin, "Rapid Transit and the Public Interest," Stanford
Workshops on Political and Soclal Issues (SWORSI), 1974.

2Repﬂrt of the Joint Army-Navy Board, 1947, p. 64.
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The Joint Army-Navy Board considered a wvast range of alterna-
tives; but, in general, the varicus proposals were simply
engineering alternatives addressing the problem of how best
to achieve additional Bay crossings. Different plans, and
combinations of plans, provided for either increased Carry=-
ing capacity for automohiles across the Bay or for transit
crossings, or for combinations of the two. But it appears
that there was a virtually universal assumption that, if a
transit crossing was to be built, it would be +o accommodate
a fixed rail mode.

qir

Thus the Jeint Army-Navy Board's report congisted principally
of an engineering solution to accommodate an assumed type of
transit mode, the desirability of which had not bBeen determined
by any kind of in-depth Lransportation study to generate reli-
able origin and destination data, patronage generation capa-
bility, cost/benefit analysis, financial feasibility analysis
(from a total transportation cost perspective as distinct from
a strictly hardware perspective), or land use impact analysis.
Hor were any such studies conducted to test the desirability of
a regionally-scaled fixed rail system against other alternatives
between the conclusion of the Joint Army-Havy Board study and
the adoption of the 1949 San Francisco Bay Area Rapid Transit
District Act. '

Neither were there any major governmental activities, at either
the state or the local level, between 1947 and 1949, to gen-
erate momentum for development of a regicnal transit system.
Hence, it appears that the California Legislature, and the
proponents of the 1949 Act, picked up where the Army-Navy Board
left off and accepted without question the only governmentally
anointed recommendation that had ever been produced in the Bay
Area == i.e,, a linear, fixed rail system. :

2, The 1949 Bay Area Rapid Transit Committee

Under the leadership of Marvin E. Lewis, a San Francisro Super-
visor and attorney, an ad hoc San Francisco Rapid Transit Com-
mittee was formed. This committee inecluded members of the Board
of Supervisors of the City and County of San Francisce and mem-
bers of the business community. The questions it was intended to
address included congestion and the implications of a new Bay
crossing, the same concerns as the Joint Army-Navy Board. While
the committes was limited to San Francisco in original orienta-
tion, it became apparent to the committee that the transportation
needs of San Francisco must be addressed on a regional basis.
Unce the regional nature of the need was defined, representatives
from Alameda, Contra Costa, Marin, San Mateo, and Santa Clara
were asked to participate. At this point, the committee became
the Bay Area Rapid Transit Committee.
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Representatives from each of the six counties included supar-
vigsors and members of the business community. The presence of
the business community has frequently led to theories that such
businessmen's organizations as the Bay Area Council (BAC) were
instrumental in the development of BART. The universal opinion
among BART Commissioners is that the Bay Area Council had very
little impact on BART's early planning. Committee members and
Commissioners frequently were businessmen who were committed Lo
the concept of regional transportation improvemants and were
willing and able to dedicate efforts to these early planning and
organization endeavors. They were also frequently involved in
Chamber of Commerce activites, and some were involved in the Bay
Area Council -- a group of the region's most influential businese—
men and political figures united to encourage the development of
an integrated, interrelated economic region in the Bay Area. The
Council's only active role, however, was confined to advocating
approval of the bond issue in 1962. Prier to that time, BAC was
not involved officially. Still, members of the Committes included
many who held ideas similar to those of the Bay Area Council's
corporate members. The Bay Area Rapid Transit Committec members
and later the BARTD Commissioners, however, while professionally
associated with the established corporate community, were ques-
tioned within the business community for offering an idea whichl
was ahead of its time and which resulted in increased taxation.

Former members of the Committee deny that the increase in focus
from San Francisco transit problems to a regional sclution was
explicity considered as a survival technigue for San Francisco's
business, which needed access to employees and markets. Nonetie-
less, while San Francisco's survival was not treated as a sole
justification for rapid transit, Arthur J. Dolan, Jr., an early
member of the Committes, stated, "San Francisco was going to become
a financial center. But San Prancisco must be viewed as an island,
surrcunded on three,sides by water.- B2and the workers would have

to live elsewhere.”” Specifically deliberated or not, the Com-
mittee's concern toward this issue is evident. San Francisca

was represcnted with 15 members while the other five counties were
represented with a total of two members per county; the San
Francisco community's concern was well represented in this forum
which influenced the nature of a transportation solution in the
Bay LAres.

Marvin Lewis represents an example of a member of the group which
was to advocate regional transit so effectively. He played a key
role during the period 1949 through 1954 in the promotion of what
was to become BART. Lewis spearheaded the original committee and
drafted the legislation which created BART. He also served on the

=

lHch:nald & Smart, Inc., interview with Arthur J. Dolan, Jr., for-
mer member, Bay Area Rapid Transit Committes, former Commissioner,
Bay Lrea Rapid Transit Commission, and former Director, Bay Area
Rapid Transit District.
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study commission which led +o the specific BART recommendations,
Indeed, Lewis has been referred to as the "father of BART."
Howewver, his interest in rapid transit, even today, is highly
individualistic: he believes the only answer iz a monorail sys-
tem for the Bay Area. Lewis' personal interest in monorall is

a single example of the type of individualistic motives repre=
sented among the members of the Committee, and later the Commlssion.
While each was to contribute to the momentum of finding a regional
rapid rail soluticn to transportation problems, the individual
incentives among the germinal group of advocates were diverse, not
unified. '

Despite this, the éarly and continuing role played by businessmen
and businegs leaders in planning a regional transportation system
rapeatedly has bheen seized upon by BART's critics as evidence that
the system which ultimately emerged was not really a technical
response to the total transportation needs of Bay Area residents
in their naturally developing land use pPatterns, but rather was a
neces=ary tool in a big business plan to Manhattanize San Francisco,
Much has been written to try to demonstrate that the key decisions
relating to the organization, system choice, and route locations
of BART were all inevitable outgrowths of such initial business
oriented plans.

Articulations of this thesis range from Stephen Zwerling's Ph.D.
disgsertation -- "The Polical Consequences of Technological

Choice: Public Transit in the San Francisco Metropolitan Rrea" --
to Burton Wolfe's series of articles in the San Francisco Cuardian.
There is little question that Zwerling, Wolfe, and others have
identified the Bay Area Council as the principal locus of influ-
ence which shaped the nature of BART's development. Some would
also say that members of the Blvthe-Zellerbach Committes, a

funded group of leading businessmen who study problems of San
Francisco, were equally inveolved in the impetus for BART. Actually,
the individuals involved in directing early BART planning were
members of corporations represented in these arenas. An active
role by the leaders represented in these two civic affairs groups
did not occur until the bond issues elections in 1962, by which
time the corporations involwved had recognized that the economic
advantages to the region from a regional transportation system
would prove more beneficial than the negative impact of the
increased taxation for the bond issue.

BART's crities, however, have often concluded that selection of
the particular system was a direct conseqguence of a "Manhattan-
ization" plot; that business interests ultimately controlled
selection of the system; that sufficient professional planning
and engineering support would not have been marshalled in any
event for such a system had it been sought earlier in the plan-
ning process; .and that such a system -- even if it wera proved
to serve the interests of a business master plan -- would thus

by definition be inimical to the broader transportation interests
of Bay Area residents. Although the Committee members' concepts




of transportation for the Bay Area were developed from largely
an eccnomic development perspective, that does not mean that,
had the nation's top five transportation analysts == rather thap
repregentatives of the Bay Area's top five corporations = been
saquestered in a room and told to come up with a transportation
plan for the Bay Area, they would not in 1949 come up with an
interurban, linear, fixed rail system.

What now appears to have bheen a virtually tacit assumption of

all of the most interested parties -- i.e., the Army/Navy Board,
eventually the Bay Area Council and its constitutent members, and
the California Legislature -- must be analyzed in historical
perspective; here we try to establish that context in which to
judge historical events.

In 19483, public acceptance of bus transit as a viable or desir-—
able alternative to the auto was waning all over the country.

In the succeeding two decades, bus transit ridership had declined
dramatically in absolute terms and scores of systems had gono out
of business despite rising urban populations. Buses had developed
an image of being dirty, uncomfortable, obsolete wvehicles fit only
to serve either those who couldn't afford automobiles or rural
school children.

Any metropolitan region in search of a high impact transit
technology in those years would have been hard put to jus-
tify -- either in terms of what was then known technically
or in terms of public salability -- a regional, interurban
bus transit system of sufficient magnitude to eliminate
congestion and divert travelers from automobile use to
transit use. The notien of exclusive bus lanes running
throughout a metropelitan region's transportation corrider
was then but a gleam in the eye of the most prescient trans-
portation planners.

The current popular search for the flexible, "low capital

intensive" system -- with its paradoxical preference for
buses and preserved sections of highway pavement as com-
ponents of an advanced, "ereative®™ solution -- had not yet

developed. Planners are as seduced by fashion as anyone
else. The return of the "simple solution®™ -- i.e., buses
(made modern and comfortable) and traveling on their own
rights-of-way =~ became fashionable in response to two
factors: (a) a growing awareness that the capital expense
of fixed rail systems throughout America would be much
greater than the resources that likely would be politi-
cally available to pay for them {an awareness, incidentally,
that grew largely out of the BART experience), and (b) a
shift in socio-political philosophy from enchantment with
blyg government and "big" urban program soluticns to an
"urban populism" characterized by "naighborhoodism, " de-
centralized de facto political structures in the cities,
and popularly forced shifte in the emphasis of government
programs from things like massive urban renewal to neigh-
borhocd rehabilitation.
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In an incredibly short periocd of time, urban programs which
had the character of macro-solutions fell into disrepute.
Urban activists demanded more discretely designed programs
that were sensitive to district and neighborhcod needs, and
increasingly demanded that the design of such programs coma
from governmental units directly associated with the com-
munities being served rather than from super governments or
from vaguely perceived "establishments" imposing "massive
solutions.”

The return to fashion of buses as providing "flexible and

demand responsive transit" is a direct philosophic corol-

lary to the recently developed emphasis of urban activists
for "demand responsive" urban renewal and social programs.
The critics' perception of transportation issues, as well

as virtually all urban issues, i= that the programs should
not be designed to serve abhstract economic "systems,” but

should be designed to serve pecple and to serve them where
they live.

None of this analysis answers —- nor is it intended to an-
swer -- the arguments that {(a) a linear rail system, with-
out adequate feeder service, tends primarily to serve ccre
city communities and not total all-purpose transportation
requirements or (b) that such a system, because of its in-
flexibillity, makes transportation a determinant of a devel-
ocpment future rather than a flexible public utility serving
a future determined by broader-based land use preferences.
However, this analysis is intended as an attempt to recreate
the intellectual decision-making climate that existed from .
the mid-1940's to the mid-1950's when key decisions were
made, and to emphasize that fundamental choices made in
those years were constrained by the perceptions regarding
viable alternatives that existed.

Yet, much of the harshest criticism, particularly in the

area of motives, that has been leveled at BART's early

. pPlanners assumes a current state of creative thinking about
social, philosophic, and transit alternatives which only
have emerged into prominence since those early decisions were
made. Most specifically, the renaissance in the credibility
of the bus, as supplemented by the increasing financial and
political feasibility of exclusive bus lanes, had not vet
occurred when BART's irreversible design commitments were
made. The ex post facto nature of the insights underlying
criticism of the BART concept is most clearly demonstrated

by the resounding silence of professional planners during

the early days of BART's design effort. Despite extensive
publicity, the public record is largely bereft of serious
opposition among professicnals. We have been unable to iden-
tify signficant numbers of prestigious professionals who
gquastioned the BART concept.
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BART's critics continue to focus on purported business
community cabals as the object of their criticism even

more than they do upon academic and objective technical erit-
icisme of whether the system is capable of meeting its stated
objectives. Many critics have been unduly preoccupied with
who made the basic system choice, failing to recognize the
likelihood that -- in the context of what was known amondg
professional planners and in the context of then-perceived
social values =-- many transportation as well as land use
Planning professionals might well have made the same deci-
sions. Failure to recognize that fact has resulted in BART':s
critigues often taking on the character of 3 theory in pur-
suit of facts to support it. A good example is Stephen
Zwerling's comment on the relationship between the Joint
Army-Navy Board recommendation= and the private influence
groups in San Francisco. In his dissertation, Iwerling makes
the following observation: '

"Although it demurred on the immediate requirement for
new facilities, the Beard did recommend a completely
integrated rapid transit system with a sub-agqueous
tube between San Francisco and Oakland. While the
implications of that study were not immediately cb-
vious, the context of the discussion on rapid transit
had undergone a shift of major importance. What had
previously been a local concern articulated by local
elites had become a reqional concern supported by na-
tional authorities."! (Emphasis added)

Taken in the context of his overall thesis, the inference
that the author intends to be drawn from the underscored
sentence is obvious: "local elites" (read: San Francisco
financial interests) had long been agitating for an inter-
urban fixed rail system connecting San Francisco with out-
lying areas in the region. Because congestion had mounted
rapidly during the War impairing the free flow of traffic,
regsidents of the region cutside of San Francisco also became
concerned. Because of the national defense interest, the
igsue became a national one and the result was federal en-
‘dorgsement of a fixed rail system with a sub-aqueous tube to
. suppokt the long-standing plan of the "local elites™ for
the centralization of finance and commerce in San Franciseo.

swerling supplies no documentation whatever for the proposi-
tion that "lecal elite" agitation for a fixed rail interurban
system preceded the Federal study, and we have found no evi-
dence that would support such a proposition. As noted above,
the first major effort to organize the business community
behind a mass transit plan occurred in 1949, some two years
after the Army-Wavy study report, and six years after the
initiation of the study.

l"ThE Political Consequences of Technological Choice: Public
Transit in the San Francisco Metropolitan Area," Stephen
dwerling, November 1972, page 31.
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This is not to argue with the assertion that San Francisco
civic leaders eventually envisioned a "decline in the city's
status as the cultural and economic capital of the West . . ,n
45 a result of development of low densgity suburbs and the move-
ment of some retail businesses and light industry out of the city.
Nor does our analysis of this early decision history neces-
sarily confliet with the view of Burton Wolfe and others

that the c¢ivic leaders envisioned not only salvaging San
Francisco from a decline but, rather, saw a mass transit

system as an essential ingredient to the creation of San
Francisco as America's financial and commercial gateway to

the Far East.

However, what we do argue is that the historical record does
not demonstrate that San Francisco's business leadership uni-
laterally, and without technical support, foisted a particular
transit system technology and configuration upon residents of
the Bay Area. To the contrary, the Joint Army-Navy Board had,
years before the business community had organized to promote
mass transit, recommended the same solution on transportation
grounds alone. And we have discovered no evidence whatever
that the Federal recommendations were in any sense the product
of the advocacy of a previously active "local elite."

Alan K. Browne, an active advocate of mass transit in the Ray
Area as early as his involvement in the San Francisco Chambhar of
Commerce’'s Parking and Transit Subcommittee in 1948, actually
cites the difficulties in motivating the bBusiness leadership to
even respond to the concept of transit. Until the late 1950°'s,
his efforts as a BART Commissioner and later as President of Fha
Chamber of Commerce were ineffectual in stirring husiness leader-
ship response. Concern over higher taxes and resistance by the
automobile and oil industries encouraged a general attitude of
passive response, By 1969, however, the interest in BART within
the corporate sector had increased: the banks, which had ori-
ginally been hesistant to support an idea that might offend

large corporate clients,recognized their larger market potential
which would result from a wider geographic employment base linked
to central cities by transit; the utilities recoghized a major new
client in rapid transit, and labor recognized the impact rapid
transit construction would have on employment in the Bay Area,

To some manufacturing interests, new interest reflected the
recognition of BART's ability to direct future land use, hence

to facilitate future industrial and commercial planning. The
business community's general support was reluctant; even the Bay
Area Council maintained an attitude of expanding bridge capacity
first. Still, as the planning progressed, and the BART system
dppeared a feasible transportation alternative, the business
community began to rally to its support.l

1Interview with Alan K. Browne, former Commissioner, Bay Area
Rapid Transit Commission, former President of San Francisco
Chamber of Commerce, and former officer of Bank of America.
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3. The 1951 San ¥Francisco Bay Area Rapid Transit
" Commission ; S

Despite the considerable enthusiasm for rapid transit among
Bay Area civic leaders, none of the local jurisdictions de-
scribed in the 1949 enabling legislation as potential members
of the future transis district took the required actions to
form such a district. The plethora of local jurisdictions
involved, combined with the absence of the kind of systematic
public information effort required for public support of such
an undertaking, prevented Distriet formation. Local politicians
would not allow exposing the tax base of their jurisdictions to
an undefined concept. Moreover, none of the in-depth technical
studies which would be essential tg present a plausible plan to
the public had been undertaken, '

Recognizing that the 1949 enabling legislation would not, in

and of itself, lcad to the formation and financinag of a rapid
transit district, the system's proponcnts werc active, in 1950
and 1951, to build the necessary support for further legisla-
tive action. In 1950 anda 1951, the State Senate Interim Commi t-
tee on Rapid Transit, under the acgls of Senator John McCarthy
of Marin -- a friend of several members of the BRay Area Rapid
Transit Committes -- held a series of hearings to determine what
further "legislative action i= necessary in the way of surveys,
technical and engineering stodies, ete. to speed action on the
problem. ™

The Eenate Committes also sought information to determine
"progress that had been made by the committee formed in the
nine surrounding Bay counties by Marvin Lewis in 1949, *1

At one such hearing, major speakers included Lawrence Living=-
ston, Assistant Planning Engineer for Oakland, and Lewis, who
at that time was a San Francisco Supervisor. Lewis's testi-
mony was particularly significant in its early recognition

of the critical role of a sophisticated public information
effort if rapid transit were to become 2 reality:

"The task of educating people to such a need is a long
and arduocus one. Finances must be secured for thig
purpose alone.” :

——

Hearings of th Senate Interim Committes on San Francisco Bay
Area Metropolitan Rapid Transit Froblems, 195]




Senator 0'Gara, the Committee's chairman, said he believed
i+ doubtful that money to "educate the people” could be ap-
propriated from the State. However, he mentioned the possi-
bility of assigning State engineers for an early survey into
the proposed system.l

Livingston seconded Lewis's statement that appropriations for
education and study were needed but added, "There is an acute
consciousness on the East Bay side as to the need for a rapid
transit line."* The statement contradicts the assertion made
by some of BART's opponents that the earliest legislative ac-
tions leading to formation of a rapid transit district were
the product solely of San Francisco civic leaders' preoccu-
pation. The City of Oakland offigially supported the system
as early as 1950, and thirty-six cities and nine counties

were represented on the Lewis committee. 2

The hearings of the Senate Interim Committes led to the Leg-
iglature's amendment of the 1949 Act in 1951. The amendment
created a San Francisco Bay Area Rapid Transit Commissicn
and -appropriated 550,000 for the Commission to "study and
investigate the rapid transit problems in the San Francisco
Bay Area." The Act required that the Commission report "the
results of its lnvestigation and study and its conclusions
and recommendations."

Eey language in the mandate given the Commission required it
to "aid governmental bodies in the wvarious cities and coun-
tias in the area in . . . furnishing engineering, planning,
and other technical assistance where not available; in cor-
relating the findings and, with the aid of gualified engi-
neers, fiscal experts, and local representatives, in devel-
oping a master, coordinated, rapid transit plan. . . ."

The "rapid transit" language cited above is important. Althouch
engineering consultants hired subsequently by the Commission
were aksed to study all possible alternatives, including highway,
bus, and various fixed guideway technological solutions, the man=

date expressed the directicn in which the recommendations were
expacted.

Further, the 1951 legislation was not a new Act; rather, it was
an amendment of the 194% legislation, and was subject to all of
the definitional language of that prior legislation. The 1949

Act defined “"rapid transit" as "transportation of passengers by

L ibid.

2mhis Bast Bay support in 1951 was simply a reaffirmation of
the position of East Bay communities as early as the public
hearings conducted by the Joint Army-Navy Board in 1945 and
1946. While San Prancisco officials were more vocal in sup-
port of the eventual Army-Navy "solution," the record is
devoid of significant East Bay opposition to the plan.
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means of rail, moncorail, or by similar means.” The Commisgion
was the creature of the 1949 Act ags well as the lﬂﬂlkamendmcnt
and clearly was subject to the Legizlature's conception of mass
Eransit.

The 1851 legislation creating the Commission was a key decision
in the history of BART in that it:

~— Perpetuated the basic legislative criterion that a
~ regional transportation system would be a rail Sy s -
tem:; and

~- Made the first state financial commitment to the
funding of technical studies that would be neces-
sary to proceed with system planning and obtain
public support for financing, :

It is worth noting that the legislation crEatinq the Commission
was drafted by Marvin Lewis, but -- more importantly in the

context of his long-range role -- the organizer of the original
Bay Area Rapid Transit Committees.

An important political difference existed between the Commission
and its predecessor, the Committee, however. Half of the Commis-
sion's 25 voting members were appointed by the Governor, hence

independent of the concepts of BART as they had evolved in the -
Committee's deliberations.

The real leadership of the Commission shifted to the Governor's
appointees. Although Marvin Lewis was the second Chairman
elected by the Commissioners and deserves the credit for gaining
the financial support from the Legislature which made possible
the Commission's studies, the Chairman during most of the active
planning years of the Commission was Harry Mitchell, a retired
Vice President of Western Pacific Railroad appointed by the
Governor. Alan K, Browne, also a gubernatorial appeintee, hecame
Chairman of the Commission during the critical time of forming
the BART District (1957). Browne, however, had previously been
a member of Marvin Lewis's committee.

4. The 1953 San Francisco Bay Area Ra id Transit Com~
mission Preliminary Report to the Legislature

The 1851 amendment described the full mandate of the San
Francisco Bay Area Rapid Transit Commissien as follows:

"The Commission shall study and investigate the rapid
Eransit problems in the San Francisco Bay Area. It
shall aid governmental bodies in the various cities
and counties in the area in investigating their inter-
urban and local transit needs, present and future, and
in combining their findings and proposalgs with other
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cities and counties in the area; in furnishing engi-
neering, planning, and other technical assistance where
not avallable; in correlating the findings and, with
the aid of qualified engineers, fiscal experts, and
local representatives, in developing a master, coor-
dinated rapid tramsit plan, including an estimate of
the cost of construction and of necessary lands, equip-
ment, and facilitieg."l

The Commis=sion hired the engineering firm of Deleuw, Cather
& Campany for the first technical study, under Commission
auspices, of a future Bay Area transit system.

Deleuw, Cather submitted its report to the Commission on
December 8, 1952. Since the report provided the owverall
technical justification essential for maintenance of the
pelitical momentum and ultimate public acceptability of &
regional transit system, the report merits considerable
attention.

The engineers' recommendations to the Commission were as follows:

l. Prepare a long range regional development plan.

2, Undertake origin and destination studies of interurban
passengears.

3. B&tudy the general economic and physical factors of
private and mass transportation.

4. Prepare an overall regional transit plan.

5. Prepare preliminary plans and make a financial
analysis of the first stage of construction.

The consultants estimated that the cost of these activities would
be 5750,000. The first three studies were estimated to take
approximately 18 months at a cost of 5400,000. The last two,
which were to require an additional 18 months, were estimated to
cost S350.000.

It is worth taking special note of some of Deleuw, Cather's com-
ments regarding the need for preparation of a "long range regional
development plan”:

"Prior to the time that routes of rapid transit thronghout
the area may be determined a regional plan relating the
development of each county to the other counties is
egsential. The characteristicas of the various porticns

of the Area must be studied, and determination made as to
what sections may logically be expected to be used feor
industrial, commercial, residential, or recreation

IC&liEnrnia Statutes, 1951, Chapter 1760, Section 39(d4).




Purposes, based upon their economic potentalities and
geographic features, Estimates must alszo be made of
the distribution of the Ffuture working and living popu-
laticns within the area.

"Only after such studies have been made may reasonable
appraisals be made of the desires of people to travel
about in connection with their daily activities. =&
plan of development resulting from such studies need
not be considered as an ultimate one, but it must be
sufficiently valid to permit the determination of the
probable scope of mass transportation requirements, "

It 1s clear that -- at the outset of the BART planning
process -- Deleuw, Cather clearly recogniZzed the func-

tional and sequential relationship between land use and
transportation planning. There was, however, a problem.

Note the last paragraph of Deleuw, Cather's comments regarding
the nsed for land use planning:

"The preparation of such a regional development plan
may he considered outside the scope of the Commission's
activity, but inasmuch as no authentic information of
this nature is now availahle, the Commission is faced
with the necessity of preparing such as plan for its
owvn uge,"

At the time that BART was conceived, planned, and designed,
there was no regional land use plan. Most of the counties
‘did not have adeguate land use plans. Hence, there was not
aven a basis for an effort to develop a regional plan based on
the sum total of the various counties' plans. As a resualt,
the Commission followed the consultants' recommendations,

and in fact, produced a Bay Area reqgional plan. In essenca,
the situation can be summarized as follows:

-- The Commission's engineering consultants, and the
Commission itself, perceived the functional
relationship between land use planning and trans-
portation planning,

—-= However, a regional general plan did not exist,
and there was no governmental agency engaged at
the time in the production of such a plan. More-
over, the planning of the invelved Bay Area counties
was insufficient to provide a basis for preducing
a derivative regicnal plan.
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== BSince there was no Bay Area land use plan, and since
ohe was needed in order to plan a rational trans-
portation system, the San Francisco Bay Area Rapid
Transit Commission proceeded to produc one "for its
own use."

-- Hence, a single purpose commission -- whose sole
official responsibility was transportation planning --
by default of other governmental processes, and as
a necessary part of its own activities, produced
the first general plan for the San Francisco Bay
P.I‘Eﬂ.;

-- EBased on that general plan, the same commission
proceeded to design a transportation system which,
in the opinions of the planners, would be most
likely to make the general plan "happen” =-- i,e,,

a transportation system with a gecgraphical con-
figuration and technology that would tend toc promote
actual development trends consistent with the
Commissions general plan.

== The transportation planning agency (i.e., the Com-
mission) which undertook this regional land use
planning responsibility operated from the outset
under a legislative mandate to study and plan for
a fixed rail system,

The record is clear that accusations that BART gave inadequate
consideration to land use impacts are unwarranted, To the
contrary, BART's planners gave thorough and highly profes-
sional consideration to the system's likely impacts upon

land use,

Based on the Deleuw, Cather report, the Commission recommended
to the California Legislature the following actions:

"{1l}) That there be made available to the Commission
the funds required to develop for the nine counties

of the San Francisco Bay Area a Master, coordinated
rapid transit plan, and for carryving out the studies
and surveys essential to the development of that plan.”

"(2) That the reguired funds be made available through
an appropriation of $400,000 by the State of California,
and by the appropriation of a total of $350,000 by the
nine counties of the San Francisco Bay Area,"
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2. Selection of Consultant for Major Study

In response to the Commission's 1953 recommendations, a sub-
committee of the Commission was established to find a guali-
fied consulting engineering firm for a regional transit study.
The 1353 Legislature responded to the Commission's report and
its request for funds by granting a loan of $400,000 from
state monies contingent upon £350,000 to be appropriated by
the Bay Area's nine counties,

In August, 1953, the Commission announced its selection of the
New York engineering firm of Parsons, Brinckerhoff, Hall and
MacDonald (PEHM), from among four firms which submitted pro-
pﬁsalg. The selection was not without its eritics. The San
Francisco News, on August 7, 1953, said, "The firm has never
done traffiec or bridge studies in this region and so has no
past reports to defend." PBHM did have to its credit creden-
tials in tunnel engineering and the engineering experience of
portions of the New York Subway system, esarly in the century.
Eembers of the Commission commented that PEHM was clearly the

the most experienced and imaginative.” Jochn C. Beckett,
Chairman of the Commission's Engineering (hence, Selection)
Committee, recalls, however, that it was the presence of Adams,
Howard §nd reeley, a Boston planning firm, on the team that
swung the selecticn to PBHM. 2Among the unsuccessful compotito: s
was the firm which prepared the preliminary report for the
Commission leading to this larger study. :

The Neya also quoted the Chairman of the Selection Subeommittee
Aas saying that in addition to conducting the wvarious studies
previously suggested, the consultants would "analyze the bonding
capacity of the nine counties and tailor their recommendations to
the financial possibilities."™

In MNovember, 1953, the Commission entered into a contract with
PBHM for the study and work was begun early in 1954. The con-
tract called for a report to be submitted in January, 1956.

PEHM submitted its engineering report on schedule to the San
Francisco BART Commission. The PBHM report is the basic tech-
nical foundaticon for the BART system. Both PBHM and the Com-
mission recommended a supported (as opposed to suspended) in-
terurban rail rapid transit system to be built in three stages
and to traverse the Bay in a subagueous tube.

b, Summary of Recommendations

The PBHM summary makes it clear that the system was designed

to solve the triple problems of peak pericd auto congestion
between the urban centers and residential suburbs, declining
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transit patronaqe, and the need for "regional express trans-
portation."” The "basic alternatives" were described as
"drastic decentralization and repatterning of the Bay Area's
urban centers" or "to reinvigorate interurban transit so as
to sustain. the daily flow of workers, shoppers, and wvisitors
on which the vitality of these urban centers depends." Ac-
companying the conclusion that "interurban rapid transit must
be conceived as providing only arterial or trunk line connec-
tions" was the recognition that "adeguate local distribution
and collection must be provided by either the private automo-
bile or local transit services."l

The purpose of the study was to evaluate the problems of trans-
portation in the Bay Area and to recommend solutions. Alterna-
tives were reviewed, including highway capacity expansion and
increased bus service. The former was rejected because it was
deemed infeasible to justify economically sufficient capacity
cxpansion to accommodate peak hour requirements and the latter
was dismissed as not being able to avoid congestian.

¢. Bupport and Opposition

It Ls important to note that the Commission's report was greeted
with almost unalloyed enthusiasm by the publie, the press,
professional planners, and California legislative bodies.

A summary of Bay Area press reaction was published in the
Cakland Tribune of January 11, 1954:

"S8an Francisco newspapers are unanimous in their
favorable editorial reaction to the rapid transit
Plan for the Bay Arez Presented last week.

"To the Chronicle: ‘Rapid transit is a way of
salvation.'

"The Call Bulletin declares: 'Transit program calls
for action.?

"The News notes that: 'I+ would mean a fabulous
future for the Bay Area.!

"The Examiner comments: 'This area's sStrong growth
will continue and people must get from place to place.'"

While =ome opposition d4id manage to reach the news media, it
generally was buried in the torrent of praise and support for
rapid transit.

e e,

15 : :
Regional Bapid Transit, Page 38.

2 £

For a list of BART Supporters and oppeonents, see Appendix
B, which was compiled in reference to their pesitions on
Froposition A, BART's 1962 referendum on the bond issue.



d. Legislative Response -- CUreation of the San
Francisco Bay Area Rapid Transit District

Similarly, legislative response to recommendations for a linear,
fixed rail system was very favorable. However, previous legis-
lative deliberations had documented its interest in this solu-
tion. The key body in the Legislature from 1951 up through the
creation of the Bay Area Rapid Transit District was the Senate
Interim Committee on San Francisco Bay Area Metropolitan Rapid
Transit problems. Created in 1951, it was the Interim Committes
that, 1n its April, 1951 report to the Legislature, recommended
creation of the Commission, and then in March, 1953, responded
enthusiastically to the Commission's preliminary report of
January, 1953, by publishing its own report, "Mass Rapid
Transit,"” boosting the Commission's work and its continued
existence.

The Committee also had held three hearings and open meétings

in San Francisco on November 12, 1952, December 9, 1952, and
February 28, 1951. 0Of the nineteen persons listed in their
report as attending the hearing=, a large number -- thirteen --
were members of the BART Commission, and one was Alfred .J,.
Lundberg, the past president of the American Transit Association.

Thus, the legislative deliberations during BART's earliest forma-
tive period consisted largely of pro-fixed rail activists talking
to each other. Whether this was due to general public apathy
regarding the issue or due to a broadly based tacit public
acgeptance of the - linear fixed rail concept is not clear. But
what is certain is that there was not at any time a sophisticated
effort by knowledgeable people to mount an anti—HAHE‘gamPaign,

At the time the system was planned, there was an almost uncon-
tradicted enthusiasm among a broad range of publiec and private
cpinion-makers and decision-makers for the project.

By the time of the PBHM report, a momentum already had developed
which made acceptance of the report's recommendations almost
inevitable. Neither during the 1951-53 preliminary study period,
nor during the 1953-57 period, in PBHM's comprehensive study
were technical alternatives explored with the same enthusiasm

or thoroughness as the rapid transit alternative {although, of
course, knowledge of the state-of-the-art of highways and bus
technology was more readily available). A variety of alterna-
tive system concepts were acknowledged in the reports, but
dismissed. 1In none of the reports of the Senate Interim Com-
mittee are feasible alternatives identified.

Beference to the remarks of alfred J. Lundberg, illustrates the
kind of largely unchallenged euphoria that energized legisla-
tors, the press, and public alike.l

lsee Appendix C.
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The PBHM position was that the supported rail system was "the
only method of rapid trancsit to which the Bay Area could make

an irrevocable commitment in advance of extensive physical
tests, "l 3 perlod of research and testing was proposed to
refine many details of the system, such as the choice batwesn
rubber or steel wheels and the exact design of the control
system, propulsion system, fare collection system, and other
components, but these were regarded asg small and attainable
advances in an otherwise Proven system. 1In a section titled,
"Other Possibilities: Untested,” the report examined suspended
trains; a system of "aerial transit" or rubber tire-supported
trains proposed by Henry Norton, a transit consultant, and others;
a multi-right-gf-way vehicle, which today would be called a dual
mode bus; and conveyor Systems. Norton's system was deseribed,
the suspended train was considered further in the report but
eliminated for architectural and cost reasons, and other possi-
bilities were more critically treated as inadequate for the
PUrposes under consideration, A supported rail system was
deemed by the engineers as the only feasible system capable of
meeting the program requirements with a high degree of certainty
within the technological state-gf-the e

In response to the study, the California Senate Passed a bill in
BREL] - HOE forming a Bay Area Rapid Transit District (BARTD)
which provided for a four-county district consisting of Alameds,
Contra Costa, Marin, and San Francisco counties. The Assembly
added San Mateo County, and the Senate concurred on June 4, 1957,
and the approved bill was signed Ly the Governor an September 11,
1957. Santa Clara County, at the south end of the Bay, reguested
omission from the District, although it was included in the drafi
version of the legislation. The three other counties that tormad
the Commission -- Napa, Solano, and Sonoma -- were omitted because
they were so far from San Francisco and so lightly populated that
they were proposed for rapid transit service only at a third stace.
The law permitted these counties to join the District later and
@lso permitted member counties to withdraw if they chase to do S50,

The Legislature's formation of the District followed an earlier
study by Stanford Regearch Institute (SRI), funded by the Commis-
sion regarding the organization and financing of the Bay Area Rapid
Transit System. The Ssalient points of the SRI report recom-

mended a regional organization with the Power to issue bonds

bazed on PIOpErty taxes or other sources and a uniform power

of administration Ehroughout the Distriect, SRI recommended that
the Governing Board should not be so large as to be unwieldy

and that the General Manager should have the entire administra-

tive responsibility and accountability. The organization also

g,

;Y : |
Fegional Rapid Transit,” a Report to the SFEARTC, Parsons,
Erlnckerhaff, Hall and MacDonald, January 5, 195,
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should have discretionary power to make contracts with pri-
vate agencies which might engage in transit service. SRI
recommended the organization be given latitude to work aut
its own organization as the need might arise in the develop-
ment of the transit system. The report was transmitted to
the Legislature on March 15, 1956.

The draft hill regarding organization of the BART District

was drafted by the Commission with the help of the legisla-

tive counsel and the Attorney General's Office. The Commission's
report to the Legislature identified three criteria for oragani-
zational legislation. Tt is evident that, while all three con-
ditions were important, they carried with them the seeds of
potential conflict: :

"l1. The legislative act should provide the agency
with authority commensurate with its responsi=-
bilities;

2. Adeguate overriding public controls should be pro-
vided to safcguard the public interest:

"3. To the extent practicable, funetioning of the
agency should be kept free of the restrictive
procedures which result in delays and inter-
ferences that are out of proportion to the
benefits that may be gained from thom."

The first and last conditions were conceived out of the general
mood of enthusiasm which had generated the widely held convic-
tion that nothing should be permitted to halt the momentum
toward realization of a Bay Area rapid transit system. This
perspective == articulated in the Commission 's report to the
Legislature -- persisted throughout all aspects of BARTD's
Tormulation, from the legislative act which created BART to

the internal organizational modes adopted by the District after
its formation. "Adecuate overriding public controls . . ..," on
the other hand, while undoubtedly of philosophic importance

to the commissioners and lcgislators, was given less attention

in formulating organizational details than wags the principle of
creating an organization which was capable of expediting develop-
ment of the system. This perspective toward the relative importance
of expediting "action," as opposed to public checks and balanceos,
i5 apparent in the powers given the general manager vis-a-vis
the BART Board itself,+ and the autonomy given the engineering
consortlum which completed the design, engineering and con-
struction management.

1See section ITT-6.
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Some of the salient features of the law were the following:

~= Vesting the governmen® of the District in an appointed
Board of Directors representing each of the counties.
within the District.

—— Permitting the District to issue general obligatien
bonds up to the amount authorized by woters at a bond
election, subject to the limitation that outstanding general
oblligation bonded indebtedness not exceed 15% of the
assessed value of the property within the District.l

~~ Permitting the levying of a tax on property within
the District to pay interest and principal on gen-
eral obligation bonds until they were retired.

-~ Permitting the issuance of revenue bonds and equip-
ment trust certificates pavable solely from revenues
derived from operation of the system. :

= Permitting the District to levy a tax not to exceed
#0.05 per 3100 assessed value to raise revenue for
general administration, maintenance, and operation
but not to be applied to debt service on general ob-
llgation bonds.

—= Specifying that the first Board of Directors be com-
posed of sixteen members, four each from Alameda and
San Francisco counties, three each from Contra Costa
and San Mateo counties, and two from Marin County.
Appointments to the Board were to be made by legisla-
tive bodies of the counties and cities in the district.

The new Board of Directors held its first meeting on November 14,
1957. On December 31, 1957, the BART Commission went out of
existence, its work completed.

The organizational form of BARTD can be evaluated by comparing the
alternatives which were considered and dismissed. The most
important of these alternatives was the one which clearly was
deemed that most attractive by Stanford Research Institute in itbs
1856 report == i.e,, a regional transit authority.

=

lThe general counsel of BART interpreted the law to authorize

bonded indebtedness not to exceed 15% of the assessed value as
the bonds were issued, permitting BARTD to take full advantage
of the escalation in assessed value. It should be noted that

this was the highest debt/assessed value ratio ever autherized
in California for a single taxing entity.
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Thg fixed rail system could in effect have become the "linear
531ne"_hf the regional system, which would have consisted of
total integration of the various bus systems operating in the
Arca with BART., This alternative would have Eermitt&ﬂ the 2
amalgamation of existing local and line haul transportation
agencies under a single authority.

Members of the Commission, however, have reiterated that the
latter possibility was never seriously considered. To their
recollections, Commission proceedings were primarily con-
cerned with the organizational structure which would provide a
ragional transit system, without hawing explicitly deliberated
the potential for regional integration of local and line-haul
fransit. Furthermore, the A.C. Transit District was created
in the East Bay in 1956, There was strong political rivalry
between A.C. transgit and the nascent BAET District, which
deterred the formation of a regional transit authority. The
East Bay constituents and their appointed repreosentatives on
the Commission were strongly opposed to including local transit
A5 a part of the BART mandate. "As a practical matter, the
BEast Bay contingent insisted on an independent transit district
which became A.C. Transit."l

C. Political Organization at the County Level -- The "Region®
sShrinks

EART's history has been characterized by ambitious goals initially
conceived in climates of both political and technical optimism,
followed by a shakedown period during which realities -- sometimes
painfully recognized -- increasingly displaced the planners' dreams.

In the area of technical performance, the initial creation of
expectations, followed by the tempering of those expectations
by recognition of what the system in fact ecould accomplish,

has been discussed elsewhere (see Scction I). That process

of shrinking ambition and growing reality in the technical per-
formance area had its parallel in the political arena.

EART originally was conceived as a comprehensive regional trans-
portation -system for the entire Bay Area. The organizational his-
tory of BART consists of a series of key political and public deci-
sions which progressively constricted the geographical area of
sérvice, as political and economic realities combined to carve out
that piece of the original wvision which, as a practical matter,

was attainable.

-

1 : : |
Memorandum from John Beckett to Richard J. amart, “"A History of
the Key Decisions in the Development of BART," July 17, 1975.



It had become obvious during World War II and the remaining years
of that decade that the already discernible industrial, commer-
clal, and population growth trends of the San Francisco Bay Area
were going to accelerate, rather than level off, in the foresee-
able future. It also became clear thalb the area's future as an
integrated region was seriously impaired by the area's natural
geography which separated the two peninsulas from the East Bay.
The impetus for the philosophy which eventually led to BART —-
l.e., the joining of these subregional areas for ths collective

devEIQPMEntal benefit of all -- began with the construction of
a series of bridges to surmount the barrier created by the
San Francisco Bay. Two separate agencies werc created to manage

the Bay crossings, the Golden Gate Bridge and Highway Distriet
{fgr the Golden Gate Bridge) and the California State Toll
Bridge Authority (for all other San Franciseo Bay toll bridges).

The Bay bridges were constructed primarily for highway traf-
fic, the major exception being the joint use, until 1957, of
the San Francisco-Oakland Bay Bridge (the Bay Bridge) by the
Eey System for electric interurban rail service. For this
purpose, the lower deck of the Bay Bridge was shared with
highway lanes for buses and trucks. Yet, study groups had
considered since 1947 the creation of a transbay tube to
connect San Francisco and Oakland with improved electric rail
service as part of a regionwide subway and above-grade transit
system. These studies were conducted or participated in by
the Army, Navy, State Toll Bridge Authority, and numerous city
and c¢ounty agencies.

The construction of the bridges was complemented by the con-
struction and continual improvement of a network of freewavs
and primary highways. This bridge/highway network increased
the mobility of Bay Area residents by orders of magnitude and
quickly transformed the area into a true socicecononic region.

In the years immediately following World War II, it became
apparent from rising growth projections that the automobile
could not be relied upon in the years ahead as the sole major
mode of transport. There would have to be a wviable transit
alternative. In analyzing the potential econfiguration of such
a transit system, planners and peoliticians automatically assumed
that the region which was ceogranhicallv contiguous to the Bay
as well as economically inter-linked would be the region to be
served by any new transit system. Hence, when the BART
Commission was formed, it consisted of all nine Bay Area
counties. While highway planning could occur on a regional basis,
this assumption toward transit development failed to take
decount of several realities.

The nation's highway construction program was based on an assump-
tion that highways would go through -- and, hence, serve -- rural
populations as well as densely pepulated urban areas. But high-
way financing was provided mainly by federal and state sources
backed up by rural constituencies able to provide the political
leverage necessary to draw upon Urban gas tax funds to generate
non=urban benefits.

T



Howaver, a transit system =- as the early planners scon would
discover -- is guite another matter. On functional grounds
alone, a capital-intensive transit system =-- and certainly a
costly fixed rail system —-- cannot be justified to politicians
or the public on cost-benefit terms in sparsely populated

arcas. Beyond that, the political leverage to finance it was
nonexistent. The major portion of the fixed rail system would
have to be financed by the taxpayers of the specially created
district. The tax base of most of the counties which were
ineluded in the original Commission membership would be insuf-
ficient to support their segments of the system on a District-
wide tax rate. Furthermore, the Commission did not feel that the
urbanized counties would be willing to accept the higher tax
rate necessary to support the rural counties' portion of the
system. The northern counties of Sonoma, Napa and Solanc were
omitted from the first two phases of BARTD's regional system

on functlonal grounds, patronage projections, those projections’
financial implications, and political ramifications.

Among the most important organizational decisicns in the history
of BART were those which led, first, to the exclusion of Santa
Clara County; second, to the withdrawal of San Mateo County; and
third, to the withdrawal of Marin County.l With the exclusion of
the south peninsula counties BART is not a regional transit
system; even in the view of its engineers and planners. (The
Legislature provided that counties could be added to the District
in the future, and it iz possible that, should the core BART
system which now exists live up to its more reasonable expecta-
tions in lewvels of serivece, San Mateo and Santa Clara ¢ounties
eventually will join the District.)}

l. Santa Clara County Exclusion

The Legislature's exclusion of Santa Clara County from BARTD,
at the County's reguest, largely was dus to the manner in which
construction of the proposed system was scheduled in the PEHM
report. The system was to be built in three phases. Almost
all of the Santa Clara County segment, which involved extension
of the line +to San Joge, was to be built in the second stage.
Howaver, the first stage included construction of a small
segment in Palo Alto, which is located in Santa Clara County.
This scheme would have resulted in Santa Clara County having

toc pay taxes for the first stage constructicn while receiving --
in the Supervisors' wview -- little direct benefit from the
first phase system. Conseguently, by uwnanimous wvote, the Board

“From the earliest estimates, it was understood that Marin County's
tax base was insufficient to support the capital costs of its
portion of the system. Honetheless, it was retained in Phase I,
according to members of the Board, as an indication of the recional
intent. Still, patronage projections justified its reinforcement
of the urban centered plan, if not its economic viability.



of Supervisors advised the Legislature, on February 18, 19,7,
that it did not want to be included in the District.l

The Superviscrs' reaction was based on local opposition in
several sectors. The opposition to increased taxation was
strongly voiced by manufacturers in Santa Clara County. ‘The
larger manufacturing groups, particularly those with head-
quarters in the East Coast -- such as Ford Motor Company at
Milpitas, FMC Corporation, and Pittshurgh Plate Glass —-
resisted Santa Clara County's participation in the new dis-
trict. The manufacturing interests did not accept the Dis-
trict's arguments that BART would provide a stabilizing economic
influence which would benefit all commercial interests in the
region. Although the impact BART would have on expanding
the available labor forece for the manufacturers, ‘especially
after Phase II had been completed, was emphasized during pre-
sentations in Santa Clara County, the cost/benefit analysis
proved unpersuasive.

The BART Commission and its engineers reviewed the possibility
of including the San Jose link in Phase I as late as 1956.

The event which stirred recoghition of the potential justifica-
tion of an extensicn to San Jose that year was the disclosure
0f General Meotors' plan for a plant at Sunnyvale. Population
data were not available at that time, however, to permit the
engineers to justify the early inclusion of Santa Clara County
despite this development in the industrial growth of the County.

A second major force against BART in Santa Clara County was the
powerful Santa Clara County Taxpavers Association, which
dominated county government. The Taxpayers Association was
largely made up of agricultural interests, for whom BART would
vield few advantages.

Finally, the local impetus in transportation was on a compre-
hensive program for development of secondary roads. With this
positive program toward transportation improvements, which,

in turn, would relieve congestion (and assist the agricultural
sector), popular support for contributing in taxes to a transit
system which would not initially serve the area was muted.

2. San Mateo County Withdrawal

Unlike Santa Clara, San Mateo made its decision to withdraw aftor
the District had been formed, with San Mateo representing one of
the five counties. In December, 1961, the San Mateo County Board
of Supervisors unanimously rejected the BART plan and informed
BARTD that they would not be receptive to further proposals

and subsequently removed themselves from the District. San

Lrhe first draft of the legislation would have included in the
District only a small portion of Santa Clara County surrownding
the Palo Alto terminus. This provision was changed in suhse-
guent drafts to include the entire county of the district.
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Mateo's withdrawal culminated a period of a year of reappraisal
by the Board of Supervisors. This key decision was the product
of several factors.

First, the Supervisors did not want to have their county pay
for a system which would serve large numbers of Santa Clara
County residents (since the planned San Mateo route would
terminate near Palo Altoe on the Santa Clara County horder)
if Santa Clara County would carry none of the tax burden

(a result cccasioned by Santa Clara County's earlier with-
drawal) .

Second, there was general recognition that the configuration of
the system, at least during operation of the first stage,

would tend to promote the development of San Mateo County as a
hedroom community for San Francisco. This was precisely during
the pericd when the peninsula was becoming one of the country's
leading centers of the aerospace industry. There was wide-
spread feeling that the county's development should be directed
Loward San Jose not San Francisco.

This sentiment was reinforced by extensive efforts launched by
major real estate developers to influence the Board of Super-
visors to reject BART. The dewvelopers saw the BART system as
promoting extensive travel of San Mateo residents to San
Francisco for the purpose of retail shopping to the detriment
of their subregional commercial ambitions.

It is virtually universally acknowledged among BARTD Commissicners,
carly Directors, and staff that the commercial realtors' cam-
Paign against BART was spearheaded by realtor David Bohannon, who
resisted BART not only for the impact it would have on shopping
center realty in the county, but for the negative impact it

would have on the competitiveness of San Mateo development because
of increased taxes. Bohannon's influence with the Board of

Supervisors was extremely strong. He and George Keaston, also
a land developer, made it clear that UPPIULbUra with further
rolitical ambitions should not favor BART's plans, This op-

position was supported by Senator Richard J. Dolwig, the State
Senator from San Mateo County and a member of the State Interim
Committee on San Francisco Bay Area Metropolitan rapid transit
problems. '

Throughout the entire history of BART's development, nowhere
does the land use impact issue become clearer than in the
cebate in San Maten County. An important element in San
Mateo County's rejection of BART was the successful campaign
by local commercial interests to persuade the Supervisors
that BART was not simply an efficient transportation system
enhancing mobility within existing travel patterns, but




rather was a system designed to change land use and development
patterns. The San Mateo debate was a erystallization of the ar-
qument owver the predicted effect (and perceived interest) of can—
tralization of commerce in San Francisco as opposed to development
of decentralized commercial centers.

Third, the anticipated withdrawal of Marin County == which was
foreseen during San Mateo County's deliberations -- resulted in
the District's redesign of the system in a fashion which the San
Matzo County Supervisors perceived as disadvantageous to San
Mateo's interests. A supplementary report based on a four-county
plan was prepared in October, 1961 by the engineering consult-
ants. The Marin line was replaced by a line out Geary Boulewvard
to the northwest area of San Francisco.

According to Homburger, San Mateo's reactien was predictable:

"The plan was submitted as required by law, to the Boards
of Supervisors of the remaining four counties for their
dapproval. San Mateo County found good reascn to be un-
happy with the proposal: it already had fairly good com=
muter railroad service and freeway bus routes; the new
BARTD route would replace this at high cost and with fewer
stations; the industrial area in the northeast corner of
the county would no longer be served as it is by the Scuth-
ern Pacific; service to the south would terminate at the
county line instead of at San Jose, thereby severing the
connection between San Mateo residential cities and the
electronic and aircraft industries of Santa Clara County;
and -=- perhaps most distasteful of all -- San Mateo's tax
rate would rise while Santa Clara's would not, placing the
latter county at an advantage in the competition to attract
new industries."

Fourth, the Southern Pacific Railroad exerted a substantial
influence on the decision of the San Mateo Board of Super-
visors. BSouthern Pacific was opposed to a BART system which
would force them to operate the unprofitable remains of their
commuter service in Santa Clara County after BART was built

in San Matec County. Louis Chess, a retired Southern Pacific
wice president who served as a Supervisor in San Mateo County,
was influential in the county's decisgion. {(Southern Pacific
could also have gained from cooperation with BART, insofar as
BART's sharing of the right-of-way would have permitted a shar-
ing in the cost of grade separating crossings in San Mateo and
S5an Franciseo counties, a cost Southern Pacific had not borne
despite associated liabilities.)

3. Marin County Withdrawal

Cn May 15, 1962, the Marin County Board of Supervisors wvoted
to withdraw from BARTD. The decision was the result of lengthy
and often acrimonious debate, involving Marin County, the ;
Golden Gate Bridge and Highway District, and the BART District

itself.
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The BART plan was based on the assumption that the trains would
run cn a secend deck on the Golden Gate Bridge. In May of 1961,
BARTD formally asked the Bridge District to allow trains on the
bridge, following completion of an engineering study by BART
which determined that this was feasible. The Bridge District
retained its own engineers to study the matter.

A period of opposition to a second deck by Directors of the
Bridge District followed. Homburger attributes the hostility
partly to the fact that "the Bridge is owned and cperated by
a fiercely independent public agency." Homburger Eurther
observed:

"One reason for the vigorous opposition of the Bridge
Directors may have been that such an addition as BART
had planned (with BART funds) would make a second road-
way deck ({with Bridge funds) impossible, which weould

not only create congestion whensver the highway capacity
of the Bridge was reached, but would also assure the de-
mise of the District and its Board of Directors in 1971,
no newWw bonds being outstanding at that time. In any
case, a group of consulting engineers ruled that the
Bridge would be unable to withstand the stresses of a
two=-track deck and the live loads of the trains. Very
soon thereafter, they found that a four or five lane
automobile deck would be possible. . . ."1

The Br¢dge District Board wvoted 9 to 5 to accept their ceonsulting
engineers' report. The action gewerated widespr=ad opposi-

tion amorng the general public and the press. The nature of

the opposition is illustrated in a San Francisco News-Call
Bulletin article of October 5, 1961, which called the report
"doctored” and by the San Francisco Chronicle, on October &,

1961, which charged much the same thing.

One former BART Director noted that the Bridge District's con-
sultant report made erronecus assumptions about the BART system
whiclh were fundamental. For example, the consultant report
assumed four trains would be running at a time on the Bridge.
BART assumed two. The report assumed that the weight of the
cars would be that of standard interurban cars that had been
developed up to that time, which weighed 85,000 pounds. How-
ever, the BART design was for cars that would weigh approx-
imately 50,000 pounds.:Z

lHGmhurqer, 1966, page 104.

2I-]n:Dclna}_-ﬂ & Smart interview with John Beckett.
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In the context of this controversy over the engineering report's
validity, the issue of whether or not the Golden Gate Bridge
could support a rapid transit system was still unresclwved. The
Bridge Board of Directeors was insisting that the Bridge's
structural strength was inadegquate. On March 9, the BARTD

Board asked Marin County to withdraw from the District. The
reasons that were given were: (1} the dispute over the Bridge's
gtructural capacity to carry trains could not be resolved in
time for a four-county plan to go to voters in November (and a
non-Bridge borne crossing was financially impossibkle) and (2}
withdrawal of San Mateo County made an East Bay-Marin-San
Francigco nsatwork financially infeasible.

On March 20, 1962, a report was submitted by a "blue ribbon
ranel"” of engineers retained by the Golden Gate Bridge and
Highway District to resoclve the issue of the feasibility of
running trains on the Bridge, The panel reported that trains
should not be allowed on the Bridge. HEARTD Directors repre-—
senting Marin County were critical of the report and suggested
that the Golden Gate Bridge and Highway District be placed
under the jurisdiction of the California State Toll Bridge
Authority.

After threatening to sue BARTD for $250,000, which was approx-
imately the amount that Marin County had invested in the Dis-
trict, the Marin Board of Supervisors voted unanimously on
May 1l to withdraw from the Bay Area Rapid Transit District.
However, as part of their statement of willingness to with-
draw, Marin County asked for reimbursement of 531,000. The
BARTD Board replied that they must withdraw immeciately or
risk having their property owners taxed for support of the
three-county system. On May 15, the Marin County Board of
Supervisors agreed unconditionally to leave the District.

Through the process described above -- i.e., a series of polit-
ical decisions produced through the framework of “localism”
which remains the foundation of the vast majority of the coun-
try's brick and mortar program decisions =-- the planners' dream
ended up a mere shadow of its original self. The "Bay Area
Rapid Transit District" became a misnomer. The system to be
built was no longer a "Bay Area" system; rather, it was in
large part an East Bay=-San Francisco commuter line.
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To be sure, the portion of the originally planned system which
remained was the core of the system, serving the most inten-
gsivaly developed areas. B2Alsoc, it had a modest distributicn
capacity in outlying areas of all three counties. But, what-
ever its functional advantages to the counties. that remained
in the District, the ultimate configuration of the system --
produced by political realities rather than master planning
concepts -—- was not the original planners' wversion. Furthsr-—
more, the District had lost a significant source of both
patronage and revenue from San Mateo County. Marin County, of
course, could alsc have provided considerable patronage; the
capitzl costs of extending BART tracks across the Bay and
through Marin's occasionally rugged terrain, however, made
access to this patronage considerably more expensive than
goccess to San Mateo's.

D. Interaction Among Key Actors in BART's Early History

The first two sections have documented principal threads of
influence which led to major organizational decisions, re-
eppraisals, changed decisions, formation of the Bay Area Rapid
Transit District and the events which resulted to its present
pelitical and geographic composition. It is often asked who
the responsible individuals were who fostered the concept of
regional rapid transit for the Bay Area. Some would contend
it was San Francisco's corporate community; others would
contend it was this or that single individual, whether a
pelitical figure or private individual. Neither is true.

Financial, commercial and industrial interests in San Francisco
plaved a significant role in BART's early history, although

not through any unified strategy so much as through the efforts
of a rumber of individuals who participated in the public repre-
sentation necessary with a public actiwvity. There is no evidence
that these individuals represented corporate cbjectives except

as their beliefs, given their professions, werc biased toward
concepts of economic and unrban development, and the role of
transportation in that objective. Nonetheless, as Figure

II-1 illustrates, many of the key actors from BART's genesis
continued to be involved with BART, not only in its planning, but
in the financing and construction of the system.

This figure is not meant to he exhaustive, merely illustrative.
Many additional key actors are further identified 1in subse-
guent sections dealing with financial decisions and construc-

+ign.
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ITI. TRANSITION FROM PLAN TO IMPLEMENTATION

Most of the congeptual decisions which would shape the Bay
Area's rapid transit system were formulated in the early vears,
beginning with broad outline terms in the 1256 "Regional Rapid
Transit” report and further refined between 1959 and 1961 in
preparation for the bond election. The early planning phases
focused on culmination at the bond election, when implementa-

tion could begin. Once the electorate had approved the issu-
ance of general obligation bonds for construction, the Dis=-
trict wonld have its mandate to proceed.

Reaching the point of a plebiscite was by no means an easy

task. The Commission's 1957 report to the Legislature recom-
mended a bond election 36 months after forming a district.

This would have meant holding the election in the fall of 1860,
Even prior to the surfacing of engineering and political issucs
which would reduce the scope . of the first stage of construction
from five counties to three,” system design and engineering were
taking longer than expected.

System design and engineering were entrusted to a joint venture,
led by the firm which developed the preliminary planning con-
tained in "Regicnal Rapid Transiz, Parsons, Brinckerhoff, Hall
and MacDonald had developed the regional transportation plan,

In order to complete design and enginecring of the system, to
accurately cost ocut the system and eventually to manage con-
struction, two major Bay Arca based engineering firms, Bechtel
Corporation and Tudor Engineering, teamed with Parsons,
Brinckerhoff to create the Joint Venture, known as Parcons
Brinckerhoff-Tudor Bechtel (PBTE) , which has heen responsible
for completing the early plans,-

The engineering report on tha five-county system was not com-
Pleted until June, 1961, That report was still subject to
approval by the respective counties' Boards of Super-

visors prior to placing the bond issue on the ballot. As
dlscussed earlier, San Mateo and Marin were to bhe elimi-
nated from the system by this process (or its impacts): thus,
the engineers desigqned two additional systems, the first com-
Prising four counties and then three. The final three-county

lsix counties, including the seuthern terminus of the peninsula
line in Santa Clara County which was originally invited to par-
ticipate.

EDiEEUESiﬂn of consultant selection is contained in Secticon

413



engineering report was contained in the so-called "Composi te
Report" on Bay Area rapid transit, dated May, 1962. This Com-
pﬂﬂ%te Rgpﬂrt incorporated the studies of the joint venture on
engineering tye system, and studies of three separate consultants
cn the financial and economic phases of the rapid transit plan.

“he financial consultant responsible for the financing plan
was Smith, Barney & Company of New York. The financial ad-
vizor te the District was Stone & Youngberg, a municipal

bond consultant, which evaluated the impact the financing plan
would have on local tax rates and bonding capacity of other
local agencies. Finally, Van Beuren Stanbery provided an
analysis of the Bay Area economic trends which affected the
need for rapid transit, as well as economic arguments for rapid
transit (an elementary precursor of economic impact studies).

The financial and economic emphases of the Composite Report

were subordinate to, and responsive to, the engineering con-

cept of the system (although the actual system design did permit
flexibility in tailoring the system, as opposed to the conecept,
to the eventual bonding capacity). The financial implications

of the system did not constrain the concept. B. R. Stokes,
BARTD's general manager from 1962 through 1974, was even to claim
that the cost of the system had to be as high as it wasz to gain
public confidence. MNonetheless, the fate of the concept was
dependent on the willingness of local residents to bear the cost.

A. Financing Plan

Engineering represents only the wvisible, and physical, imple-
mentation of a regional rapid transit plan. As important for
implementation were the vital decisions which forged a means
of financing rapid transit. In the case of BART, review of
financing alternatives gained significance from the magnitude
of the costs associated with building a new transit system.
Although the first capital cost estimates would not be made
nntil completion of the PEHM "Regional Rapid Transit" study
in 1956, no one deluded himself, even during the course of
test study, about the magnitude of the costs which would be
associated with BART.

A considerable number of alternatives were studied by a series
of financial consultants. In many respects, the financing plan
was determined by the size of the capital requirements for
BART ‘and the early assumption of BART's potential for revenue
genaration through the fare box.

It is important to note that the consultants' projections that
revenues would exceed the expenses were predicated, according

to an early Director " . . . on a five county system and counted
heavily on the patronage from San Mateo County." Furthermore,
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"PETE never claimed, and in fact cautioned against, any
assumption that a three- caunty system could operate without
a deficit."l A=

Inltial estimates of capital requ%rem&nts for the first stage
system approximated $B75-million. Clearly, thiz sum could
not be covered out of eventual fare box revenues. Therefore,
it was necessary to seek some other form of public support.
Since construction was perceived as a S5-year program, tax
support needed to reach as much asg 5190 million per year.
Bond financing, then, seemed inevitable. Giwven the magnitunde
of the capital required, the number of politically acceptable
revenue sources which could support a bond issue of this
magnitude was limited.

The 1962 financing plan, which relied heavily on property tax
anrd toll bridge revenues, proved less than flexible in meet-
ing later unanticipated financial reguirements because of an
early misconception in BART's planning. The engineers’
patronage projections and operating cost estimates indicated
BART's operations wounld generate revenue in excess of expense,
Thus, it was assumed that many of the financial contingencies
which eventually required BARTD to seek ad hoc financing
solutions could be covered from surplus revenues. The financing
plan did not address long-term financial requirements; rather,
it was believed that, first, initial construction funds would
be sufficient, and second, financing of systems operation,
rﬂlling stmck, and service expansion could occur out of the
fare box.

These two considerations established a tenor for all financing
plan evaluations. Unless construction costs were controlled
and fare box revenue exceeded operating expense, the financial
plan for BART would be insufficiently comprehensive and flex-
ible to serwve the financing needs. However, the plan was
based on a series of studies which conscienticously reviewed
alternatives. This Section reviews the considerations of each.

l. Organizatiosnal anpd Financial Recommendations to the
BEART Commission, 1956

In November, 18954, the Commission retained Stanford Research
Institute (SRI) to prepare a study and report a practical
means of financing the capital costs of the regional rapid
transit plan recommended by the engineering consultants.
SRI's assignment also included a recommendation on the type
of agency which should construct and operate the proposed
transit system.

lBeckett, ibid.

2cited in Stanford Research Institute's study on Organizational
and Financial Aspects of BART, for the BART Commission, 1956.




Organizational alternatives were treated quite gimply -- little
discussion appeared to have occurred among active participants
in this earlwy planning period. The type of organization to
implement the transit system would necessarily be regional in
scope, and either an authority or district in form, Although
recommendations to the Commission pointed out that a regional
authority would have the advantage of freedom of administrative
action in controlling the transit pProgram, this freedom had

to be weighed against the fact that authorities normally

rely upon revenus bonds issued without voter approval. sgSince
revenue was insufficient to guarantee bonds to finance

the capital costs, the authority form of organization was
deemed Inadequate (despite rhetorical enthusiam for the
potential for independent action). Thus, the diskrict

form of government, responsive to local voters familiar

to Californians, and capable of issuing bonds based on the
faith and credit of the area, was recommended,

Sources of financial support were reviewed with greater
attention to alternatives., Consultants' recommendations were
made in the context of concern over large outlay needed in

a relatively short period of time and the apparent venture-
someness of the undertaking, faced as it was with +he inability
to pay its own way from income, Thus, the choice of =ources
proved somewhat limited. Attention was focused on potential
sources of support which alone could provide the funds for
debt service since it was perceived that, from both an admin-
istrative and a political point of view, a financing plan
based upon numersus sources would be virtually impossible.
The igsue was also raised that a financing plan based upon
several sources of support would be less well-received by
the bond market. These two decisions determined the relative
inflexibility of the later plan.

The feasible choices of revenue sources considered by SRI
were familar to transportation or speclal district activities:
fare revenues, bridge tolls, taxes on tangible property,
retail sales taxes, gasoline taxes, and general state or
federal aid,

The principles which were adopted as criteria for selection .
of public financing sources were also conventional in nature.

== The yield should be large encugh and dependable
enough to meet the total capital requirements.

the Legislature, State of California, December,

Lgan Francisco Bay Area Rapid Transit Commission Report to
2/, page 107,
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—— Benefits conferred by the transit system should
bear reasonable relationship to the finanecial
responsibility assumed by those who pay for it.

-- The charges, assessments, or levies made for rapid
transit should be related equitably to the ability
to pay for them.

== The financing methcd used should not result in
unfair subsidy to any public or private enterprise,
where another enterprise with the same aid could
accomplish a better result in providing either rapid
transit or some other service equally essential,

-~ The financing method should have a rational effect
upon passenger transportation so that optimum
utilization of facilities would be obtained and
the traffic flow would be most benefited.

== Any limitations in conflict to the methods employed
should be so balanced as to result in a feasible
program for raising the funds.

Each potential source of revenus was reviewed against these
criteria. No rigorous evaluation was included in the 1859

report, although arguments in favor of and against wvarious

taxing schemes emerged.

d. Fares and Other Trancit Ravenies

Most of the ideals set forth in the criteria could be

achieved by reliance on fares as user charges, Fares

were consldered inadeguate as the sole basis of financing.
First, fares were conceived as providing only half of the
total annual financial requirsments,of the District (including
debt service). The engineers were estimating that fares

would provide surplus revenue of approximately $29 million
annually. Secondly, reliance on fares would motivate an
attempt to obtain maximum fare revenue, which would work
counter to the objective of maximizing use of the transit
system, with attendant reduction in congestion by motor traffic.
Reliance on fares alone would tie the Distriet's transit
cbjectives closely into its financial reguirements, to the
detriment of poliecy flexibility. Finally, reliance on revenue
bonds for construction would probably have prevented intro-
duction of variable fares (higher peak-hour fares were still
being considered) since consistency in fare policy would be

4 necessary requirement for bond market confidence. Thus,
while fares and transit revenues were considered relevant to
cover operating finances, they were inadeguate for capital
financing.



b Bridge Tolls

Bridge tolls were considered among the available financing
sources from the earliest planning days, since any inter-
urban rapid transit system would require crossing of the Bay.
When the engineering study determined that a subagquesus
€rossing was most appropriate for the rapid transit system,
argumente Were raised that any rapid transit crossing would
relieve congastion on the existing bridges, reinforeing
fulfillment of the objectives of the Toll Bridge Authority,
By this action, rapid transit should be entitled to sub-
ordinated access to bridge toll revenues,

Since the San Francisco-Oakland Bay Bridge had retired the
initial bond which financed its eonstruection, tolls provided

a financial resource totaling $% million per year, pledged to
support bonds for additional crossings for the Bay. A transit
crossing of the Bay was not excluded from this resource.

Stanford Research Institute also considered bridge tolls in the
centext of a unified pricing policy for transit and auntomobile
pse. The consultant stressed the importance of correlating
bridge tolls and transit fares in order to achieve optimum .
traffic flow and the most rational program of Future construc—
tion. Ewaluation of coordinated pricing, in a sense congestion
pricing, between tolls and fares was remarkable for 1959. These
recommendations were made in a period of optimism over the uni=-
fying role which rapid transit would have within the region.
While BARTD has cooperated with several state and local agencies,
the type of cooperation necessary for a unified fare policy has
not occurred.

B PIGpért? Taxes

A general property tax was considered essential to transit
financing from the carliest analysis, since faith and credit

of the transit district was necessary to make transit bonds of
the magnitude necessary marketable in economic terms. This
judgment of the property Lax's indispensability, when con-
cidered in the framework of formulating a financing plan with a
minimum of different sources, essentially eliminated many alter-
natives. Although the tax need not be collected to support the
entire debt service expense, only with the District's legal
capability to levy the property tax could the interest rate aon
bonds be kept low.

mong the justifications for using the property tax was the
argument that Bay Area property owners, in general, would
enjoy enhanced values as a result of the transit system.
Furthermore, most businesses would be able to draw customers
and employees from a wider area as a result of transit. One
explicit consideration which was not sustained in later

- studies was the use of a transit zone within the District

in which higher taxes would be paid than in outer areas not
benefiting equally from the provision of servicesz., B8RI's
treatment of this recommendation was somewhat ambiguous,
suggesting merely that future studiesz focus on thiz potential
differentiation,




d. Regional Retail Sales Tax

A regional retall sales tax was strongly advocated as a
source of revenue in the report to the Leqgislature, It was
considered a highly effective means for spreading the tax
burden throughout the entire arca and for diffusing it among
all classes of people. If kept at less than 1%, it was con-
sidered to be reasonably acceptable to the public and
adequate for meeting the debt service charges for the District.
In 1956, the retail sales tax was firmly established in
California; it was the largest source of income for the
state. Furthermore, it vielded for California double the
amount collected by any other state from any source.

Nonetheless, the sales tax suffered in respect to the ability to
generate principal and could not he as closely connected with
rapid transit as fares, bridge tolls, or even property taxes
were. Opposition to use of the retail sales tax would
inevitably come from those who felt the sales tax should be
preserved for more traditional functions and alsc by the
merchants who felt their szales might suffer. Finally, there
wWas concern over the regressivity of the sales tarx.

a, Regional Gasoline Tax

A gasoline tax, or sales tax on gasoline sales, was con-
sidered because of its natural relationship to overall
transportation goals. SRI estimated that a $0.03 per
gallon tax in the BARTD region would provide sufficient
revenile for debt service. Unfortunately, it was given
little likelihood of being acceptable to the Legislature,
which faced the influence of highway interests. Further,
even the consultants felt that highway revenues were insunf-
ficient to meet contemporary highway needs, militating
sgainst diversion of highway-related funds.

o State and Federal Aid

In 1956, there was little confidence in receiving external aid
from either the state or federal governments. Tpls Was wel;
before massive assistance programs to mass transit were available.

In discussing the potential for external aid from the state,
SRI's report indicated that state aid was probably not justi=-
fied because of the difficulty in quantifying the benefits
which a regional transit system would confer on areas out-
side of the region and becauss the Bay Area was not incap-
able of financing the system itself, ILoans from the state,
on the other hand, were advocated to permit the acguisition
of rights-of-way early in the construction progran.
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Little encouragement was given to sesking federal aid for
rapid transit, although the implication of SRI's recommen-
dation was that a case for federal aid could be made on the
basi= of national defense, aid to military persconnel and
civilian employees in defense establishments, and savings
in the freesway program into which federal funds flow.
Honetheless, aid to a transit program in response to these
Justifications could only occur on the basis of new federal
programg which would apply nationally to mass transit. In
effect, BARTD was to be responsible for just such federal
programs,

2, Legislative Reguirements

Based upon recommendations contained in the SRI report,

the financial elements of the enahling legislation for BARTD
were drafted. To this extent, the SRI report had a signif-
icant impact in directing future financial deeisions,

The San Francisco Bay Area Rapid Transit District Act
{Chapter 1056 of the Statutes of 1956) required economic
and fiscal experts to prepare reports to enable the Board
to determine the feasibility of the entire system prior

to submitting a proposal to incur bonded indebtedness.

In the Board's desire to employ the most respectable pro-
fessional assistance, Smith, Barney & Company of New York
was hired as the financial consultant for the financial
plan. Their responsibility included a statement of the
amount of bonds reguired to pay the estimated total cost of
constructing the system, the amount, if any, which the Dis-
trict determined was necessary to provide for payment of
bond interest during the construction period and for 3 years
or less thereafter, and an estimate of taxes regquired to be
levied for all District purposes and the scurces from which
these taxes would be derived.

Within the mandate of the legislation, the District was
capable of issuing several types of obligations,

d. General Obligation Bonds

The primary source of revenue for the capital reguirements
of the District, as emphasized in the SRI report, was
determined to be general obligation bonds. Placing the pro=
posal to authorize general obligation bonds on the ballet
was subject to approval by each of the Boards of Supervisors
of the counties comprising the District. While Stokes con-
tends that San Mateo would have remained in the Distriet if
the decision to place the proposal on the ballot had gone to
the people, the legislation did not specify going to the voters

to ?etEImine whether the bond issue proposal would be on the
ballot.

Once approval had been gained by the Boards of Supervisors of
each of the counties, the District was to prepare a proposal
fer the electorate within the District. Bonds could be



issued after the District had received a two-thirds favorable
vote on issuing the bonds. The requirement of two-thirds
approval was a significant issue. Later amendments of

the act would permit the bond issuance to occur with three-
fifths approval instead, an essential change given that
electoral approval was given by a 61% vote.

Tha only restrictions on the nature of general obligation
bonds were thet the interest was not to exceed 6%, maturity
was not to exceed 50 years, and the amount of general obliga-
tion bonded indebtedness was not to exceed 15% of the

assesced valuation of taxable property within the District.
(This was interpreted to mean the District could authorize

and submit to the wvoters a bond issue which exceeded 15% of
current assessed waluation, but that Lthe amount of bonds being
issued could not exceed 15% of the assessed valuation at the
time of =ale.)

. Rewvenue Bonds

Although it was to prove a moot point, the legislation also
permitted the District to issue bonds payable from revenue.
These revenue bonds could be issued without wvoter approval,
once the general obligation bonds had been adopted by a vote
of the gqualified woters of the District. &A=z a subset of
revenue bonds, the District was permitted to finance
equipment purchases through the use of egquipment trust
certificates, which would be repaid through revenues.

3. Special Assessment Bonds

In addition to the other bonding instruments permitted the
District, the District was capable of financing acguisition
of construction through special asgessment procesdings
similar to those available to other special districts.

4. Other Bonding

In two cases, BART improvements were financed locally by bonds.
In Berkeley, the city established a special tax district to
finance undergrounding the track and in San Francisceo, tax

increment bonds were issued by the Redevelopment Agency to
complete the Embarcadero Center Station.

BE. Taxation

The Board of Directors of BARTD was given the power to collect
property taxes sufficient to meet all future principal and
interast requirements on the debt necessary for initial con-
structlion. For all other purposes, the District could levy a

S0.05 tax per 5100 of assessed value for administrative pyr-
poses.
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6.. Financing the Transbay Tube

The potential of toll bridge revenues as a source of funds for
BART construction was identified in the SRI report in 1956, as
well as by the engineers early in their deliberations, although
those funds were not to be earmarked for the tube until the
financing plan's completion. Then, as now, consideration was
given to taxing the highway user for the task of relieving caon-
gestion. Assigned toll revenue from the Division of Bay Toll
Crossinhgs for a transit ¢rossing of the Bay, which would
relieve pressures of automotive congestion cn existing crossings,
was a natural conclusion of this argument. SRI's consideration
cf toll revenues, however, preceded the legal action which
eventually permitted toll revenue diversion. Diversion of toll
revenues was actively pursued by the District in Sacramento.

By the time Smith, Barney & Company began toc formulate the
financing plan in October, 1959, the California Legizslature

had already approved the use by BARTD of tolls from the Bay
Bridge to construct an underwater tube between CQakland and

San Francisco.

The Iegislative authorization, which passed both houses in
July, 1959, was fought bitterly by Senator Randolph Collier,
Chairman of the Senate Transportation Committee and a strong
advocate of highway construction. Senator Colllier was

opposed to diverting any highway funds to other purposes, but
Governor Edmund Brown, Sr. is said to have intervened and
per=suaded the Senator to let the bill out of committee. The
bill did not leave committee without conditions,; however,
which, to the Senator, appeared to represent substantial
hurdles to fulfillment. One of these conditions requilired

that the approved bond issue in support of captial regquirements
for the District would exceed $500 million, a sum virtually
unheard of in locally financed public works up te the time,
Secondly, this public commitment had to be made within 4 years.

Neither of these restrictions ever neared poging a defeat for
the system. Furthermore, other hurdles were overcome as the
Board obtained amendments of state and federal legislation
which otherwise would have prohibited state participation in
diverting toll revenues to assist in the financing of a rapid
transit tuhe,l

lPublic Law 154, 83rd Congress (which amended Section 2 of Pubic
Law 695, 7lst Congress giving congressional consent to the con-
struction of the Bay Bridge) provided that tolls were to be col-
lected on the Bridge teo aid in financing construction of not to
exceed two additional highway crossings of San Francisco Bay and
their approaches. At the time of consideration, the restrictions
in the federal law appeared to prohibit a pledge of revenues of
the San Francisco-Oakland Bay Bridge to assist in the financing
of a rapid transit tube, Further, and equally significant,

they ﬂmuld operate to prevent the Authority from putting all toll
crossings Of San Francisco Bay under one bond indenture as has
been suggested as a possibility for financing the tube. All of
these stipulations were changed.
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An unexpected bedfellow in the guestion for diversion of bridge
toll revenues was the California State Automohile Association.
On the basis of concern over the capacity and the safety
standards of the Bay Bridge, which could be greatly improved by
elimirating opposing traffic on the upper ana lower decks,
widerning the traffic lanes, and eliminating the train tracks,
highway interests were strongly motivated to find an alterna-
tive for a rail crossing of the Bay. Had it not been for this
sopport, achieved largely through the efforts of Clair W.
Macleod, the BART District's first President, it might not

have been possible to obtain finanecial support from bridge tolls
to construct the subaguepus tube.

BART alsc had a significant supporter in Governor Brown. Ie

fully supported the system, and often provided an "invaluahle"
impetus to BART's legislative endeavors, according to Stokes.

The opposition could be mighty, particularly in the form of

the highway-oriented legislators. Legislative opposition, how-
ever, had to deal with the public works encouragement of Brown,
and the unanticipated scope of the Board's proposal and determina-
tion.

Chapter 1755 of the Statutes of 1959 directed the California
Toll Bridge Authority (TBA) to undertake the financing of the
San Francisco-0Oakland rapid transit tube, a wital link

in the system as planned. According to this statute, the Toll
Bridge Authority would issue revenue bonds to finance the con-
struction of the transbay tube and the Department of Public
Works would construct it. The revenues from the San ﬂatﬁﬂ—
Hayward, Dumbarton, and Bay Bridge tolls would be available
for pledge by the Authority as security for the revenue bonds
issued to finance construction of the tube.

Furthermore, the Authority was directed to finance construction
of the approaches to the tube, a portion of the right-of-way
defined as the track between the first station on either side
of the tube and the tube itself. While the District was obli-
gated to reimburse the Authority for costs of these approaches,
this financing arrangement permitted BART's use of borrowed
funds. The importance of using borrowed TBA funds is under-
scored by the Embarcadero Station omission in early plans.

The absence of an Embarcaderoc station in the earlier plans was
based partially on a financial impetus to maximize the distance
between the first station and the tube itself, and thus, capitalize
on the financing obligation of the Toll Bridge Authority. When
the city requested the Embarcadero Station, thus shortening the
western approach, BART still received TBA funds for the tunnel
as far as Montgomery Street. Still, this financing attitude
assumed the notion that operating revenues would accumulate.

Operating revenues were expected to pay for the approaches;
instead, an accounting transfer occured, balancing a BART
advance to the Division of Highways for joint right-of-way




improvements with the Toll Bridge Authority's financing of
tube approaches. It was agreed that repayment of the cost of
building approaches ($55.6 million) would occur through can-
celling the Division of Highway's application of $16.5 mil-
lion debt to the District as a result of BART financing of
highway improvements in joint rights-of-way, and applying a
payment schedule of 51 million in 1%77, and annual payments of
52.5 million from 1978 until the balance was paid.

Onee the initial financing obligation of the Toll Bridge
Authority was made, negotiationzs were relatively uncomplicated
in returning to the Legislature to regquest an additicanl
appropriation for the ultimate costs of transbay tube financing,
after the bids reflected the impact of inflation. The Toll
Bridge Anthority advanced $14 million to BARTD, issued 5100
million in revenue bonds in December, 1965, and paid the
balance on.the tube and approaches (summing, all told, $180
million) from net revenue derived from operation of Bay

bridges.

BE. The Financial Plan, 1962

The gist of the financial plan prepared for BART by Smith,
Barney & Company was both conventional and uncontroversial.
Essentially, it expanded on the recommendations presented

in the SRI report of 1956. Of course, there is little unusual
in this ewvent. The extraordinary concept of BART was  the
system; cost was not a constraint at the conceptual stage.
While the Board was not composed completely of influential
members of the industrial, financial and commercial community --
experienced in wielding overwhalming financial powers --

the Board's leaders and BART's advocates, whe had defined the
ccncept were.l A natural confidence ensuned. Thus, the
guiding concern in financing the system was to provide a

rapid transit svstem at a cost which would not exceed the
upper bounds of political acceptability, without compro-
mising the standards of service. The Board felt it had to

be expensive to fulfill its potential. On the other hand,

the Board recognized that the public could be conditioned,
through public information and education, to accept both

the system and the cost.

In 1962, however, the Bpard fully understood the price the
engineers were estimating. The enabling legislation re-
stricted the bonded indebtedness to 15% of assessed value.
Thus, there was a limit on the amount of funds which could

be ralsed through General Obligation bonds. This meant

that the total bonds outstanding at the end of any yvear could
not excead 15% of the estimated assessed valuation. This

did not necessarily shackle the total estimated costs of the
system to 5792 million, =since the dollar wvalue of the 15%
limitation increased each vear as assessed valuation increased.

1 : . . ¥ '
Mchonald & Smart interview with Richard J. Shephard, Secretary
to the Board of Directors, Bay Area Rapid Transit District. -
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By extending the period of time for construction, the bonding
capacity could be increased. The financing plan, as formulated,
however, called for a nine-year periocd of bond issuance, by
which time 15% of the estimated assessed valuation would equal
5792 million.

While system costs and bonded indebtedness to meetl them, could
have increased by extending the construction schedule, John
Peirce, the District's first General Manager and the former

State Director of Finance, estimated that $B00 million would be
the maximum acceptable to the public. Thus, it became the uppar
bound against which cost estimates were made and the finanecing
Plan developed. Smith, Barney & Company's mandate was to
formulate a financing plan for BART's requirements. Conventional
financing sources were recommended by them.

The fixed basic elements of the system were to be financed
by the issuance of general obligation bonds of the District
secured by pledge of "the District's full faith and credit.”
It appeared that the Distriet had sufficient borrowing
capacity for this purpose over the planned period of con-
struction,

Purchase of rolling equipment was to be financed primarily

by the issuance of revenue bonds secured by pledge of the

gross operating revenues of the system. These revenues appeared
to Smith, Barney & Company to be adequate to provide a sufti -
cient base for rolling stock financing on the basis of estimates
by the engineers.

This financial plan altered no predictable patterns of _
financing. Naturally, the magnitude of the financial offering,
$792 million, was extraordinary; it exceeded in sum any pre-
vious offerings by local governments in the country. The
nature of that financing, howaver, was highly predictable.

Three routine bonding principles guided the schedule

0f maturities which Smith, Barney & Company adopted. TFirst,
the average life of +the bonds should be no longer than the
estimated useful life of the basic fixed elements of the system.
Secondly, the maturities of the bonds should be scheduled

in such a manner that the tax burden for debt service weuld
be allocated equitably over the life of the bonds and, at the
same timer provide the nNecessary flexibility for the issuance
of additional bonds as subsequent stages of construction or
major items of remodeling or improvement proved necessary or
desirable. and, finally, the maturity schedule wasg designed
Lo appeal to the broad investment market and thus attract

as favorable bids as possible.
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Actually, the second consideration was important in psycho-
logical terms, though it was probablv not treated in terms

of financial analyscs. Fow of the BARTD Board mombors or con-
sultants doubted they were planning a regional system which
would expand Lo at least two more counties. Even now, the
engineers and staff members involved in early planning speak
in the wisionary terms of expansion to a regional system. But
the financial plan failed to address, explicitly, the manner
of financing appropriate to marginal expansion, which would
simultaneously benefit and encourage expansion by other counties
which must acknowledge the future costs of BART.

As far as marketability is concerned, the consultants were
perspicacious, to say the least. The financial consultants
estimated in 1562 that the average vield on the full bond
issue would be 4%, In reality, the average yield was 4.14%,

C. The Bond Election of 1962

411 of the design, engineering, and financial planning which
wds conducted through 1961 was only a prelude to the most
important event necessary for implementation of BART: the
public approval of $792 million of general obligation

bonds, to be paid for by property taxes within the Distriet.
Clearly, a substantial public informatlon program was necessary
to inform the public of the need for rapid transit and the
reasonableness of the cost. The importance of a strong public
information effort was emphasized as early as the preliminary
DeLeuw, Cather report in 1953. This need was reiterated in
the Commission's report to the Legislature in 1957,

The focus of a public information effort excesded meraely good
will; a strong campaign was waged to urge bond issue approval.
After all, $792 million was nearly twice the three counties'
existing bonded indebtedness; net overlapping debt of all

local juiisdictiﬂnﬁ within the District stocd at %410 million
1N L9262 .

Lz early as 1958, the staff at BART™ was reviewing hond issue
voting records within the Bay Area to determine the likelihood
of passing a bond issus with 2/3 electoral majority. Of 60
bond propositions wvoted upon in the Bay Area between 1948

and 1958, 47% failed. Half of those which failed, however,
would have passed if the reguired affirmative vote were 60%
instead of 2/3 majority. Thus, the chance of success of

the BART bhond issue election would increase from approximately
20% to more than 75% (based upon historical data), if only the

1"Het overlapping debt" is the most commonly used Measure of

total debt. It is determined by deducting from the gross total
the amount of self-supporting debt. .




voting requirement were reduced. If the voting rEQui;EL
ment were reduced te a simple majority (50%+4), historical
data would indicate that the chance of success would increase
to 95% .,

BART also commissioned opinion polls from Penfield Associates
which revealed a level of support of approximately 60%.

Yot the statutory acceptance terms for BART were based upon

its enabling legislation alone. FExcept as created by special
statute, special districts are normally subject to only a-
majority vote (according to Article XI, Section 18 of the 3tate
Constitution). Thus, in 1959, BARTD explored the passibility
of seeking legislative approval to revise its voting regquire-
ment to a simple majority. The culmination of this effort,
however, did not occur until June, 1961, when BARTD submifttad

a bill to the Legislative to reduce the requirement of a 66 2/3
majority vote to 60% for BARTD.!

One positive step toward improved voter concurrence in the
rapid transit plan was lowering the necessary electoral ac-
Ceptance. More signficant was the formation of Citizens for
Rapid Transit, a blue ribbon committee encouraging rapid
transit for the Bay Area. Citizens for Rapid Transit was
comprised of the same leaders of industrial and commercial
interests in the urban centers who fostered the idea through
the various committees and commissions. Finance Chairman
for the citizens' committee was Carl Wente, Chairman of the
Executive Committee of Bank of America. Another Prominent
member of the Committee was James D. Zellerbach, Chairman of
Crown-Zellerbach Corporation. This distinguished group of
citizens was assembled to convince the public of the wisdom
of an interurban rapid transit system. Onc of the chairmen
of the citizens' committee reportedly stated: "I+ will be
our job to bring the facts about the program to the pecple
who are going to vote on it. We regard curselves as an edu-
cational organization, not a propaganda one."2 Thus, Citizens
for Rapid Transit formed two-man speaking teams of prominent
civic leaders and BARTD staff personnel to make presentations
throughout the District.

lPalatability of the measure to reduce the vote regquirements
was enhanced in the Legislature by linking it to a measure to
permit elected officials to serve on the Board. Initially,
local politicians were unconcerned about beilng unable te serve
because of the uncertainty it would succeed. At the juncture -
of the bond election, however, this measure would permit them
to serve only if it did succeed.

2H-:::rman Kennedy, "San Francisco Bay Area Rapid Transit System,
Promises, Problems, Prospects," a paper presented at the 1371
SAE National Convention, Melbourne, October -19, 1971,
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This effort was reinforced by the Bay Area Council, which
also sponsored meetings. The Council’'s Chairman, who was alce
Chairman of the Board of Bechtel Corporation, told East Bay
business and industrial leaders that rapid transit was
absolutely necessary to enable continued economic growth in
the area. The President of the Bank of America warnad this
might be the only opportunity to approve a rapid transit
s¥stem. Members of the Citizens for Rapid Transit included
members of the Bay Area Council, the Joint Venture and busi-
ness interests. They hired Henry Alexander, a San Francisco
publicist, to direct the campaign to "educate the public.”
This was accomplished with $220,000 raised within the citi-
zens' committee, including substantial contributions from
firms making up the Joint Venture.

In June of 1962, Alexander began the campaign which he designed
to alert the public to the basic need for transit, and,
understanding that npeed, to know what the ballot issue con-
cerned, where the issue was on the ballot, and how to vote

in favor of rapid transit. In fact, Alexander was adamant

that in the little amount of time remaining before the
election the point was to condition the voters to "vote

yes" on the bond proposition, rather than educate them to
concepts or numb them with facts.l

The campaign included speaking engagements in all counties,
some limited use of television, radio announcements directed
at both the informed and uninformed, emphasizing the need

to "Vote Yes on A." At this time, the neWwspapers were gen-
erally favorable, with sympathetic coverage and editorial
endorsements from the Zan Francisco Examiner, the San Francisco
Chronicle, and the Dakland Tribune. One of the more effective
mediums in the campaign was a single billboard on the western
end of the Bay Bridge which was undergoing improvements, ex-
acerbating congestion. The frustrated commuter would emerge
in San Francisco to be welcomed by the message, "Rapid transit.
Don't you wish you had it now?".

The =lection of November 6, 1962 was successful. In 1962, the
success of the opposition had not yet whetted the appetites of
cltizens groups. There was little organized or expressed oppo-
sition to BART.

1HEUﬂnald & Smart interview with Henry Alexander, December 6,
1974.




& detailed analysis of the total vote, including absentee
pallots, showed a total affirmative wvote in the District of
61.22%: 60.04% in Alameda County, 6%.89% in San Francisco,
and 54.48% in Contra Costa, ”he City and County of San Fran-
cisco carried the election, with ves votes exceading no votes
in every census tract. Even in the northern sections of the
City, which would not be served by the proposed system, the
vote for the bonds was wvery high.

If the vote had been by county rather than district, BART
would have become a two-county system, economically infeasi-
ble. The total wvote, however, was favorable.

In Alameda County, the éastern area of the county, which would
not ‘be served by the proposed system, produced the lowest pro=
portion of affirmative votes. Ceonsiderable oppesltlmn toward
the transit system surfaced in Albany, where an intensive cam=-
paign against the bond issue was waged by city officials and
civic leaders who deplored the specific routing as planned.
Only 30.5% of the voters in Albany (excluding University Vil-
lage) voted "yes." The generdally conservative section of
southeast Oakland also voted in opposition to the plan.l

With the exception of Albany, the most active campaigning
against the proposed issuance of rapid transit bonds occurred
in Contra Costa County.  While in El Cerriteo specific routing
was the issue behind the negative response, in the unserved
eastern sections of the ¢ounty the entire system was opposed.
In fact, it was this opposition in the eastern portion of

the county which almost resulted in the Board of Supervisors

failing to place the proposition on the ballot sarlier in
the Year. {The vote was 3 to 2 in favor of the proposition,

although only after last minute advocacy by representatives
of the other counties and Governor Brown.)

while it is difficult to isolate specific reasons for strong
support of the bond issues, as the Citizens for Rapid Transit
emphasized, there was an urgent need for a rapid transit
system in the Bay Area, it would maintain the strong central
business districts in San Francisco and Oakland, enhance real
estate values, and overcome the inadequacy of an "all highway"
solution. :

hultqang S Hﬂmhurqer, "An Analysis of the Vote on Rapid
Transit Bonds in the San Francisco Bay Area,” Institute of
Transportation and Traffic Engineering, University of Cali-

fornia, June, 1963.




Three specific reasons for opposition have been cited in
Homburger's analysis: (1) cpposition to specific routes,
particularly elevated routes and the fear of digruption of
the community, e.g., in Albany and El Cerrito; (2} opposi-
tion to the project because it failed to provide immediate
benefits to the ¢ommunity, a justifiable concern in eastern
Contra Costa and Alameda counties; and (3) less specifically,
the concern on general fiscal grounds based on opposition to
public debt and the prospect of higher real estate taxes.l

Despite this opposition, BARTD had received its mandate and
the financing for its capital construction. The staff and
engineers, armed with nearly %1 billion of available financing,
[including Toll Bridge revenues and anticipated revenue bonds)
Were eagey to proceed.

D. Supplementary Financing

In lQEE,Ithe District Board and staff enjoyed unhampered euphoria
over having adegquate funding to fulfill the rapid transit mandate:
by the end of 1265, it became clear that the unanticipated costs
of dealing with community demands after preliminary planning had
been completed, plus inflation which occurred during unscheduled
delays, had increased the cost of the envisioned system. The
reasons for many of these cost increases are documented in
Secticn IV. The impact, however, was felt in the need for ad-
ditional financing, in the woid of legislative authorization.

In July, 1966, a full revision of all cost estimates was com-
pleted by the Joint Venture. This estimate reflected a require-
ment for an additional $150 million, for which there was no
source of funds. While this raised guestions as to whether

the entire system would be built, the Board of Directors took

a firm stand in its policy statement cn long-range financing in
September, 1966, committing to the entire first-stage system
although it was implied that the lower patronage lines of the
first stage might be phased in at a later date. This decision
provided political leverage: the powerful Assemblyman Knox of
Richmond was determined to encourage some legislative assistance
to BART to avoid Richmond being phased in after completion of
the rest of the system. Nonetheless, the Board's statement
indicated it would seek additional sources of funds, even if

it required going to the Legislature to increase the permissible

level of bonding to 20% of the District's assessed value and
seeking an additional bond issue from the public. It was gen-

erally agreed that this course was both undesirable and would
net be supported by local legislators.
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A number of sources of funding were being explored. BARTD
considered it essential to have a guaranteed source of fupd-
ing to finish the remainder of +he system. Without a guar-
anteed source of funding for the remaining $159 million,
BARTD refused to enter into construction or equipment con-
tracts for which it could not pay.

At that time, it was still presumed that rolling stock would
¢ purchased with revenue bonds. While the confract for
transit cars had been scheduled to be bid in 196E, it Seemed
uniikely that any market for revenue bonds would exist when
completion of the system itself was in doubt. This presump-
tion that revenues would exceed expenses on operations per-—
sisted, despite the existence of memoranda to the file of the
Joint Venture -- written by an engineer responsible for the
initial revenue forecasts -- that the assumptions were no
longer wvalid., Mo action was taken on these memocranda.

The federal government was one source of funding which was
being pursued successfully by the General Manager. The first
assistance to a mass rapid transit system in the country's
history was received by BARTD as a result of advocacy by

B. R. Stckes, members of the Board of Directors, and the
California Congressional delegatieon. The Federal Housing and
Home Iinance Agency (HHFA), predecessor of the Department of
Housing and Urban Development, provided the first support to
BART from its small transpeortation assistance office. This
federal support preceded even the Urban Mass Transportation
Act of 1364. Although limited continuing federal assistance
of BARTD had been promised informally, the federal government
was not willing to pay for the basic system. Thus, BARTD
needed to look elsewhere, although the federal government
proved a regular source for specific project support. The

key decision related to federal funds was not so much linked
to funds or their uses -as it was to pursuing a federal source
of support. During the first ten years of. its existence, BART
received approximately $250 million of federal assistance from
the HHFA, the Department of Housing and Urban Development (HUD),
the Department of Transportation (DOT), the Law Enforcement
Assistance Administration (LEAA), and the Department of Justice.

To complete the basic system, BARTD was foreced to look for
either a state subsidy or local taxes. The possibility of a
state subsidy was enhanced at this time, since Los Angeles'
political leaders also were searching for a way to help finance
thelr proposed Southern California Rapid Transit System. Thus,
Southern California support might be expected in the Legislature.
Cn the other hand, Governor Ronald Reagan's new administration
had just taken office, based on a platform of a substantial re-
reduction in the budget.
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BARTD began a campaign to gain additional tax support during
the 1967 legislative session. A bill was introduced in the
Asgembly to increase the motor wehicle in-lieu tax by %8 as

a statewide transit subsidy program. This would have brought
an estimated $5.5 million to BARTD. Similtaneously, a bill
was introduced to repeal the sales tax exemption on gasgline,
with the revenue to be provided as a transit subsidy. BARTD
would have received approximately $15 million annually under
this scheme. While both bills passed the Assembly by small
margins, they were defeated in the Senate by rural legislators.

The Senate, on the other hand, approved a bill to increase
bridge tolls to subsidize transit, but this measure was de-
feated in the Assembly. The Administration 2id not take a
position on any of these bills. Thus, although BARTD main-
tained an extremely active presence in Sacramento, the 1967
legislative session passed with no relief. BARTD continued
construction, but put no new contracts cut to bid unleses suf-
ficient resources were available to pay the entire sum of the
contract and the specific werk were a discrete element of a
possible truncated system. :

BARTD gquickly recognized the fragile nature of the coaliticon
it needed in the Legislature, one which would transcend both
the urban-rural dichotomy and the highway-transit polarization.

The Governor oppesed raising property taxes for any purpose ,
although he recognized the need for emergency legislation for
local transit district financing. Whatever the source, how-
ever, his position was to exempt rural counties from the tax

s0 their legislators would not oppose it. It appeared that the
Aministration would support emergency legislation in the 1968
legislative session.

Entering the 1968 legislative season, the financing dispute
essentially reverted to one between propenents of subsidies

to be drawn from motorists and those who favored taxation of
the general public. Increased aute in-liew taxes, increased
tolls on the Bay bridges, increases in auto license fees, and
diversion from regular highway funds comprised the alternative
subsidies from motorists, although the last was never seriously
considered. In fact, diversion from regular highway funds
would have required a revision of the Constitution.

With property tax increases ruled out by the Governor's opposi-
tion, the instruments of general taxation which were considered
rapidly narrowad to an increase in the sales tax within the
Distriet. In February, 1968, even the San Francisco Chamber

of Commerce recommended a 1/2% increase in the sales tax in

San Francisco, Alameda, and Contra Costa counties. Bay Area
legislators, however, universally opposed a sales tax increase

lThE automobile in-lieu tax in California i= an automobile
tax paid in-lieu of the property tax on motor wehicles.

62




because of local opposition to such a vigsible tax and because
it had originally been intended for use as aid to education or
the reduction of local property taxes. Azsemblymen Brown and
Burton of San Francisco were particularly adamant in their
spearheading the fight against the sales tax. '

In March, 1968, Governor Reagan indicated his preference. He
supported the sales tax, to some extent because it was not
necessary to take it to the voters; it would take effact un-
less the respective Boards of Supervisors provided alternate
sources of revenue. Simultaneously, he commented tha+ he
would not approve any general statewide tax whose purpose

was merely to aid urban transit. From this point on, BARTD's |
Supporters narrowed their alternatives to taxes with a regional

application.

By this time, there was considerable concern among Bay Area

political leaders, both local and legislative, over the finan-

cial crisis at BARTD. After caucusing under the guidance of

Mayor Alioto of San Francisco, a proposal was put forth to |
support BART through a combination of a flat increase in the |
in-lieu tax and a $0.10 increagse in Bay bridge tolls. While

it was reported that William Enowland, a former U.S. Senator

and publisher of the Oakland Tribune, favored this approach —-

hence, might be able to convince the Governor =-- there still

was oconsiderable dissension among a small number of local

legislators. Senator George Miller, the powerful Democrat

from Contra Costa County, had stated publicly that he would

suppert only a bridge toll increase and opposed all other

Forms of subsidy. Conversely, Assemblyman Robert Crown,

Chairman of the Assembly Ways and Means Committee and repre=

senting Alameda, focused his support exclusively on the in-

lieu tax.

During the next two legislative sessions, supplmentary fipanc=
ing of BART was delayed as legislators sought a method of taxa-
tion which would be acceptable to their constituents. - The
argament as to whether BART ought to gain further funding did
not frequently surface. The form of the refinancing was the
issue. Not only was it an issue of highway-related subsidy
versus general subsidy; but within the highway faction, there
wore those who favored bridge tolls over in-lieu taxes. The
in-lieu tax had the appearance of being part of the highway
fund which, if once tapped, would become vulnerable to further
diversion. Thus, cven highway-oriented legislators might favor
bridge toll increases over in-lieu taxes.

Meanwhile, the sales tax idea was largely unacceptable to local
politicians.
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Any legislation which diverted motor wvehicle license fee reve-
nues was treated as a raid on the highway fund by highway-
oriented legislators, led by the wvenerable Senator Randolph
Collier, Chairman of the Scnate Transportation Committes. Thus,
in 1968, just such a bill occasioned not only Collier's reaction
of bottling the bill forever in his commititee, but brought forth
a strong statement from the State Highway Commission opposing
the use of highway funds for BART. The Commission even took

the step of deferring payment to BARTD of some 53 million owed
BARTD for joint construction, at least until action had been
concluded -on the diversion of the motor vehicle license fee
bill, introduoced by Aszemblyman Mulford. Opposition alsc was
mustered from the State Chamber of Commerce, the California
State Automobile Association, the Automobile Club of Southern
California, the Motor Car Dealers Association, and the Highway
Ugsers Conference. Thus, the "highway lobby" succesafully de-
terred the use of license fees.

During the 1968 legislative session, bridge toll bills had been
introduced in both the Assembly and the Senate. The Senate
approved the bridge tolls bill,although it was opposed by the
California State ARutomobile Association and the California
Trucking Association. The Assembly's bridge toll bill was
hottled up in Assemblyman Crown's Ways and Means Committee;

it eventually reached the flooronly to be defeated. This oc-
ourred in the last days of the session, eliminating the possi-
bility that the regular session of the Legislature would provide
BARTD financing from highway-related funds. Senator Collier,
perhaps in an attempt to defer diwversion of highway funds, in-
troduced a sales tax bill. The collier measure was opposed,
however, by the Supervisors of all three counties. It was
supported by the California State Rutmmnbile_hssuciatinn,

Although the Governor was willing to consider BARTD financing
in special session, he would do so only if clear support ex-
isted for a compromiss proposal which included an increase in
the in-lieu tax as well as the sales tax. Lukewarm bi-partisan
support welcomed this compromise; the San Francisco Board of
Supervisors, howesver, dampened the proposal's prospects by
voting 10 to 0 against the sales taX increase.

Despite rejection of his compromise proposal, the Governor
bowed to legislative pressure and allowed consideration of
BARTD financing in a special session following the regular
1968 legisglative session. Governor Reagan opposed the bridge
tolls approach, to some extent because he did not want to di-
vert bridge tells which might be used to finance a Southern
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Crossing. A bi-partisan caucus of Bay Area legislators, how-
ever, voted 12 to 2 in favor of bridge toll increases, alter-
ing the attitude of Assemblyman Mulford, Chairman of the Re-
pablican caucus, who now stated he was in favor of bridge toll
increasas, The Assembly, by a narrow majority, approved a
bridge tolls bill. Since the hill already had passed the
Senate in the recular session, it appeared that BARTD might
qain its financing during that special session.

What was not foreseen, however, was the impact of considering
the bridge toll bill in the Senate without the specter of an
alternative bill diverting gas taxes or auto license fees he-
fore the Senate. Support for the bridge toll bill was only
firm as far as some Senators were concerned so long as it ap-
peared the better alternative over diversion of other highway
related funds. Thus, in the special session, the majority
deserted. The Senate could not muster a majority for the
bridge toll increase in support of BARTD during the special
session, although it had passed it during the reqular session.
The Legislature adjourned its special session without action
for BARTD. A sense of desperation loomed at BARTD. It had
sought support in three sessions and failed. The District
stopped all construction.

At this point, local Bay Area legislators realized that the
necessity to continue work on BART required acceding to the
sales tax proposal. Reluctantly, a group of Bay Area legis-
lators acknowledged that they would not stand in the way of
a sales tax bill if it were the only successful financing
method. Mayor Alioto also supported it if there were no other
way, as did the BARTD Board of Directors. Hence, the 1969
session began with a 1/2% regional sales tax measure in sup-
port of BART being introduced in both houses. ©On April B,
1969, after passing both houses, the bill was signed by the
Governor into law, providing for a ta¥ to go into effect in
January, 1970 in the three counties.

This bill was passed in defiance of the almost unanimous view
among lecal political leaders in the Bay Area that sales taxes
were not the best way to finance BARTD. BAn opinion poll taken
in February, 1969 confirmed the representation of the politi-
cians: 53% of the public favored the bridge tnfls approach,
while cnly 34% endorsed the sales tax increase.

Highway interests had prevailed in forestalling the diversion
of highway-related funds to subsidizing rapid transit systems
in the gities. Concurrently, the defeat of statewide subsidy
bills in the 1967 legislative session signaled a victory for

lFrank C. Colcord, Jr., "Urban Transportation Decision Making:
San Francisco," MIT, May, 1971.




rural legislators as well as the highway interests, identify-
ing at that time that there was little political interest in
the state acquiring a role in providing public transportatiocon
a5 a public serwvice. Eventually, both sources of opposition
would be overcome to permit the state to subsidize transit,
thoucgh not specifically BARTD. HMonetheless, the identifica-

tion of effective interest groups in opposition to BART was
clear.

E. Formulation of f£he Fare Schedule

From the earliest estimates in the 1956 "Regional Rapid Transit"
report, patronage, at a fare which would not exceed the cost

of automobile travel, was projected at a level which would
generate a surplus of operating revenues. In the face of little
evidence in other older, conventional trahsit systems, the con-
sultants would state:  "Our hasic forecast for the first stage
operation is that revenues will be adeguate to defray operating
expenses as well as interest and amortization of the costs of
rapid transit vehicles."l The first stage, 4t that time,
however, included five counties and 123 miles of track.

This judgment was perpetuated in the later engineering studies,
leading to codification in the BART legislation itself. The

BART Act made specific mention of fares and their assigned
rates: ;

"Insofar as practicable, such rates shall be fixed so
as +o result in revenue which will:

(a)  pay the operating expenses of the District;

(b} provide repairs, maintenance, and depreciation
of works owned or operated by the District;

(c) provide for the purchase, lease, or acquisition
of obligations incurred by the District for the
acguisitien of rolling stock; and

(d) after making any current allocation of funds re-
quired for the foregoing purposes, and by the
terms of an indebtedness incurred after Article 6
(commencing with Section 29240) and 7 [cqmmencing
with Section 29250) of Chapter 8 of this part,
provide funds for any purpose the Board deoms

necessary and desirable to carry out the purpose
of this part."

lR&qiﬂnal Rapid Transit, PBHM, page 3.
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BART's mandate was to operate out of the fare box.

In SRI's Report to the Legislature on the organization and
financing of the rapid transit district, the consultant cited
five other systems: Chicago, Wew York, Cleveland, Boston,

and Toronto. In each case, total expense per passenger ex-
ceeded the average fare.. Even these negative observations
failed to deter the optimism at BART. In the Bay Area, the
totally new system, as perceived, was "certain® to generate
revenues in excess of expenses, A sine qua non of the attrac-
tive modern transit concept was that it would encourage a sub-
stantial modal split from automobiles, and, with its highly
automated mode, could move people at a lower cost than con-
ventional systems. Thus, reasonable fares, lower than the
cost of competing, would generate net revenues.

The Composite Report sought a fare range of $0.25 ta $1.00.
This fare structure was perceived as an optimal structure to
maximize patronage through pricing BART competitively with
other modes, without incurring deficit operations. This

fare structure, however, was treated as the fixed prices of
Lransit so frequently are: while the expenses of providing
transit are inflated annually, the public is loathe to accept
a comparable increase in the price of transit, particularly
since step increases yield large percentage increases. The
$0.25 to $1.00 fare range cited in the Composite Report, if
increased according to the rate of cost inflation experienced
in the transit industry, would have reached a range of 50.36
to 51.45 by 1970. The costs of travel necessarily increased.
The cbjective of meeting expenses through fare box revenue
was unchanged, but an inflationary sgueeze affected the capa-—
bility of the District to meet its objectives.

The first thorough study of the potential fare structure was
conducted in 1971 by the BARTD staff. The "DBART Interstation
Fare Gchedule"” report was motivated by the need to give IBM a
fare structure to incorporate into the fare collection equip-
ment. A contractual deadline for BARTD's decision established
the timing of the fare schedule's review.

Other than the stipulation of the Act's mandate =- to provide
for fares which meet expenses == there were few limiting con-
slderations in the formulation of a fare schedule. The other
constraints were all determined by the fare collection equip-
ment, which was incapable of distinguishing betwesen people;
thus, the fare equipment could not explicitly treat special
discount fares. Furthermore, wariable peak hour pricing was
not possible without reprogramming fare collection equipment.
Finally, cash fares could be deposited only in amounts of
50.25, $0.30, or $0.35, establishing the parameters for mini-
mum fares.



With these technical restrictions, the staff proceeded to
evaluate thirty-three sgpecific fare schedules, within four
different structures: a flat fare, a mileage fare, a com-
petitive fare, and a multi-purpose fare. Among the fare
schedules studied were those included in the Compesite Report
and 1n the Northern California Transit Demonstration Program.
The fare schedule which emerged as most appropriate was simi-
lar in structure to that recommended in the Composite Report:
a 30.30 base fare plus a mileage factor. This fare structure
was considered superior to the alternatives tested for three
important reasons: (1) this structure did as well or better
than any of the tested alternatives in achieving bath high
levels of patronage and revenue for a given average price;

(2} this structure would appear to appeal best to the public's
perception of eguity; and (3) this structure was most similar
to those suggested in the Composite Report and the NCTDP re-
port. Thus, in some measure, it already had withstood public
scrutiny.

According to Lawrence D. Dahms, then Director of Research and
later Acting General Manager, the staff recommendations were
not restricted by the Composite Report fare levels. An over-
riding concern was to develop a fare structure which would
assure favorable patronage response relative to the fares of
A.C. Translit. The Doard was equally concerned with the ad-
verse impact higher fares might have on patronage. This con-
cern was reinforced by the Board's general acceptance of an
early objective of BART, i.e., to move large numbers of
travelers inexpensively in competition with other modes of
travel. HNonetheless, Dahms acknowledges that the BART aver-
age fare, as recommended and as adopted, is comparatively
high by industry standards.l

The recommendations of the staff were for a fare schedule which
included a $0.30 base fare plus $0.05 per mile for 4 to 10
miles, $0.04 per mile for 10 to 15 miles, and §0.03 for dis-
tances in excess of 15 miles. Because the average mileage
factor was 50.04, it was termed the 30 + 4.

In fact, considerable debate occurred within the staff of BARTD
on the appropriate fare schedule to recommend to the Board of
Directors. The so-called "30 + 4" fare schedule was recom-
mended despite the BARTD Office of Research's opinion that
30 + 3 would be the most appropriate schedule for meeting ini-
tial operating expenses and encouraging patronage. The desire
to attract initial patronage was high; some consideration was
given by the staff to proposing free fares for the first month

or two.2

lMcDunald & Smart, Inc. interview with Lawrence D. Dahms,
Acting General Manager, BARTD.

2HcDﬁJnalﬂ & Smart, Inc. interview with EKeith Bernard,
Director of Marketing and Research, BARTD.
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The 30 + 4 schedule was recommended to the Board because the
staff recognized the Board would opt for the lowest possible
fare which would meet revenue reguirements.l Given the recom-
mendation of the 30 + 4 structure, the 30 + 3 was the next

most acceptable level of fares. The choice between the two
fare schedules rested with the judgment as to how sSoon the
Hoard of Directors wished to face the probability of increas-
ing fares. The 20 + 3 fare schedule revenue prediction was
considered insufficient to stave off a fare increase in 2 years'
time. The longevity of the 30 + 4 schedule was greater.

The fare determination in 1971, while still dependent upon
the concept of fare box revenue meeting expenscs, was merely
an administrative recommendation. The Board unanimously ap-
proved the 30'+ 3 structure for meeting initial eguipment
installation requirements. General concern was expressed,
however, owver the high costs on the Richmond line, compared
with competing transit, and the undesirability of high rates
which might discourage patronage. The fare structure was ro-
turned to the staff for revision.

Ultimately, a speed differential was added to the structure,
a refinement which reduced the fare of the Richmond line.

The speed differential was essential to bring such linecs as
the Richmond line into competition with other modes. This
feature of the fare structure recognizes the value of time
saved. By comparing the scheduled speed for cach station-
to-station trip with the system's average speed, the advan-
tage particular routes of the system have over the system as
a whole are determined. If the trains operate at a higher
than average speed on a given route, the value of the time
saved is evaluated at $0.02 per minute. On the other hand,
1f the reoute is normally traveled with trains operating more
slowly than the average speed, the fare structure reflects
$0.02 less per minute of the time disadvantage. Once this
new schedule was established, with no fare greater than
$1.25, a unanimous vote of approval was given it by the
Board of Directors.

The decisions which were involved represented the dichotomy
of interests present in many of BARTD's deliberations and de-
cisions. The political body, the Board of Directors, wanted
the lowest possible responsible fare to encourage public ac-
ceptability of the new system and to encourags patronage.
Conversely, the staff was constrained by prior commitments
on the pricing mandate of the Distriect, i.e., the fare struc-
ture was expected to generate sufficient revenue to cover
operating expenses.

1HGDDnalﬂ E Smart, Inc. interview with Keith Bernard, Director
of Marketing and Research, BARTD.
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Fare revenue has not covered operating expenses. A number
of factors influence this shortcoming. Naturally the infla-
tion of operating expenses was unforeseen. Also, the cost
estimates might have been suspect since they were premiscd
upon optimistic staffing complements. FPurther, when the
District acecepted the inadequacy of cperating revenues for
meeting operating expenses, which did not ocour until 1974,
reasons were c¢ited such as the impact of reduced fares for
senior citizens, youth, and the disabled as well as the re-
duced patronage resulting from curtailed service. Thas, it
has been stated that operations on less than a T-day, 20-
hour schedule will not result in the full predicted and
stabilized revenues and precludes the full potential of the
s¥stem from being realized.

These reasons do not override the absence of wocal profes-
slonal questioning of the assumpticns or analyses which re-
sulted in the fare schedule in 1971-72. While such prominent
financial advisors as Alan K. Browne, then Chairman of the
Advisory Committee on Financing, cautioned against the
reasonableness of an assumption of revenue exceeding expense,
little attention was focused on this criticism.

F. Organization of the District and its Staff

1. The Choice of Political Organization

Organizational and staffing requirements of a regional political
entity responsible for the implementation of an interurban

rapid transit system were alluded to as early as the Commission's
preliminary report in January, 1%53. At that time, it was
recommended that the type of organizational structure neces-

sary for carrying on the construction and subsegquent operation

of rapid transit facilities, as well as the various methods

of financing the project, should be investigated simultaneously
with preparing preliminary plans and financial analysis of

the first stage of construction.

These early deliberations of the Commission had not vet
established the political nature of the entity which would
be responsible for a regional transit system. The sole
comment on the nature of that entity in the Commiszsion's
report concluded that the San Francisco Bay Area Metropol-
itan Distriect Act, Chapter 1239 of the Statutes of 17949,
did not adeguately embody the features of an implementable
mandate. The early act, after some study, proved to be
cumbersome in its mechanics of setting up a rapid transit
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digtrict, involving "many difficult and time-consuming
negotiations between the various governmental bodies, elections
in many political subdivisions, and other procedures in-
herently difficult of accomplishment." The 1953 study did
append a draft of legislation -- the "Transit Authority

Zct" -- which provided a better basis for the establishment

of & political entity responsible for rapid transit.

Ultimately, the evaluation of an appropriate political entity
and organization for implementing rapid transit in the Bay
Lrea was conducted ahead of the schedule proposed in the

1953 report to the Legislature. In November, 1953, a contract
was negotiated for the engineering study which would formulate
& coordinated rapid transit plan and program, including the
presentation of planning and engineering studies, adegquate

to serve the needs of the nine Bay Area counties for the fore-
gseeable future. This report would be transmitted to members
of the Legislature in January, 1956. In November, 1954, the
Commiz=sion retained Stanford Research Institute to prepare

a study and report on the practicable means of financing

the capital costs of the Regional Rapid Transit Plan and making
recommendations on the type of agency which should be set up
to construct and cperate the proposed rapid transit system.

The Stanford Research Institute report, "Organizational and
Pinancial Aspects of the Proposed San Francisco Bay Area

Rapid Transit System," recommended that some form of regiocnal
organization for transit ownership and operation be respon-
sible for managing, with optimal dispatch, the areawide problemz
associated with regional transit. The recommendation followed
cilosely upon the enginsering report's recommendation.

Furthermore, since substantial public support was recognized
as essential to success of the rapid transit plans, private
ownership of the system was considered infeasible.

Public responsibility for areawide transit could be carried
out either by a regional authority or by a regional special
district. While an authority clearly had the advantage of
fawer political constraints on its freedom of action in
controlling a transit program, an authority is legally con-
fined to revenue bonds For capital funds (although the bonds
could be issued without voter approval). As a non-elective
political ecreature the authority-type of organizatioen had
the disadvantage of being beyond the direct reach of local
voters; further, it was a far less familiar political entity
in California than the district form of govermnment. Newver-
theless, the weightiest argument against this form of imple-
moentation was financial: "It could not issue bonds based on
the faith and credit of the area, and it would not have the
powar to raise money by taxation.”
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The determination of a district form of organization was

based on the need for substantial capital funding. Although
all alternatives were considered, even the Commizsion staff

was sanguine about the funding levels which would be needed.
One advantage of the authority was provided for in the founding
legislation of the district, an advantage calculated to sustain
the reference of the "visionary" group serving as Commissicners.
The BART Board was an appointed, rather than olected Board.
While this would be revised in 1974, the District was afforded
17 years of public scrutiny, but only indirect control.

2. The Initial Staff Recommendations

The Commission's staff identified organizational and admin-
istrative regquirements for the transition from a rapid transit
commission to a rapid transit district. While the Commission
did net seek to establish the policies the district would
follow, it did identify the salient features of existing re-
gional districts within the Bay Area and recommended an out-
line of major events and the personnel who would nes=d to be
hired during the first 3 years after formation of the transit
district, Table III-1 illustrates the seguence of events
recommended to the district in the Transit Commission's report
to the Legislature (December, 1957). -

This recommended seguence, although merely an outline of the
nature of activities, provided a well-reasoned plan for the
events leading to the bond election, Ten of the thirty-two
evenks relate to staffing. In the recommended order, they
include: Creation of positions by the Board; Appointment of
a Secretary to the Board; Employvment of Office Assictantes;
and Employment of Legal Counsel.

The sequence continues with the appointment of a temporary
Director of Public Information. There was no illusien Amondg
the Commissioners that rapid transit, at a high price, would
be easily accepted by the Bay Area Publie, First, the Com-
mission ensured its own strong guidance would be continued
and, secondly, expliecitly acknowledged the compelling necessity
for a public information program. The significance perceiwved
for public information was apparent in the priority placed on
filling the position of Director of Public Information even
before the employment of a general manager (although employ-
meént of a permanent Director of Public Information was not
recommended without the ewventual general manager's approval).
According to this recommendsd schedule, the appointment of a
chiief engineer would alsc follow appointment of the public
information post.
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TABLE III-1

SUGGESTED SEQUENCE OF EVENTS IN PERIOD FROM
ORGANIZATION OF SAN FRANCISCO BAY AREA RAPID TRANSIT
DISTRICT BOARD UNTIL TIME OF BOND ELECTION

Months From

Al . : : ;
The number 1 indicates that the event is expected to be completed

Date of
: Organization
Opganization of board of divectars. . . . . . o . Lo ! 1
PR B Gl Wyt i e s e e e e e 1= 3
Creation 'of pesitions Wy beavyd, ) [0o o0 s Se s i e A
ADeinl phorstagsei B pepiog 0 U S R e e L
Ohtain office apece and eguipment o0 L bl D s el 1
3R e s R L B SR e R D e T B R e S R 3
R R T e e e R e 1
Arrange for services of a county treasurer and auditor. . ., . . 1
Arrange to borrow funds for administrative expense, 6-8 months. 1
Appoint legal counsel . . . . A i e 2 1
Appoint director of public 1nfnrmat1¢n {temyu1ary or cnunsel] G 1- 4
Begqin program of public information . . . . . . SN R 1= 2
Liaisocn with transit, planning, and governmental hDﬂlEE el e 1-36
Establish temporary employment procedure. . . - . . . & . v . . 1
Lot LT AR AU e Bt L T b e e L e s i- 5
Arrarge Tor Eoao ey oo ro ol e S A R S 4- 5
Employ permanent director of public 1nfnrmat1nn L L= &
Review of transit studies by general manager and board. . e
T s e T e L e e e D e &~ 8
Formmlate general approach to rapid transit . . . . . . . g= 9
Coordinate right-of-way provisions with community develnpments
and with transportation and planning agencies . . . . . . . B-35
Conduct ecopamic atudles. . o o, o o i ael L s, B=12
Borrow funds on tax anticipation notes to repay loans . . . . . 7
Conduct enginesring studies . . . . . - . . . . . . ..ol a. G=24;
27-34

Prepare for any needed changes in ztatuka . . o o . . Lo lo-12
Conduct fananciong studies . o & o0 ol L e s e e e 20-34
Prgpare transit plan and financing plan for submission to
el e oy oy AR o e e B Ul T g L B of e S e e 2Z-28
Conduct educational campaign on plans . . . & & 4 o . . - 22-36
Conaideration of plans by supervisors; revisions of plans . aa 26=34
Frepare propoglition for bond elsction . . . & « o & & o u a 33-3i
Flan permanent organization for construction period . . . . 33-38
i S IR U b T e e T L e e e 36

in the first

month; 4-5 means that the event is expected to start in the fourth month and
ba completed in the fifth month, stec.

Sourca:

Bay Area Rapid Transit Commission, December, 1957.

"Report to the Legislature of the State of California,” San Francisco
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as far as full staffing was concerned, the Commission's
recommended schedule called for a plan to staff the organi-
zation with permanent employees for the construction period
three yvears from the date of organization.

This plan for organization and staffing the Rapid Transit
District actually did not occur until after the bond election
in 1962. The other events, however, occurred very close to
schedule. The Executive Director of the Commissicon, Angus M.
Cohan, was appointed as Secretary to the District in January,
1958. On February 1, 1958, B.R. Stokes, the urban affairs
reporter for the Oakland Tribune, who had become both inter-
ested and knowledgeable in rapid transit, was appointed
Director of Public Information.

The general manager was not appointed until June of 195E,
when John Peirce, the State Director of Finance, assumeq the
role of general manager. Wallace Kaapcke, of the prestigous
law firm Pillsbury, Madisen & Sutro, was appointed general
counsel, while George Harringteon, of Orrick, Harrington,

was appointed bond counsel. It was not until Fe@ruary, 1959,
however, that a former consultant to Parsons, Brinckerhoff,
Hall and Macdonald was appointed chief engineer. While at
least three other individuals, including Walter Douglas, were

considered for the position of chief engineer, Kepneth M.
Hoover, who was not licensed for either ¢ivil or structural
engineerihg in California,; received the appointment and

was to remain at the District during its first five years.

The intent of the first Board of Directors -- a group char-
acterized by a reputation for vision and influence -- was to
staff the district with individuals of the highest qualifi-
cations. To this extent, the legal counsel and bond counsel
were of the:- highest reputations in the San Francisco area.

The selection of John Peirce as the General Manager was in-
fluenced by Alan K. Browne, who was Chairman of the BART
Commission, which preceded the District Board of Directors.
Browne was adamant in his characterization of the managerizal
requirements for an individual experienced in both government
finance and organization. Peirce, about to retire from the
highest appeointed State office, Director of Finance, became
General Manager. While Peirce would be responsible for the
Digstrict's earliest years, the Board's perception of the
characteristics of the General Manager would change by the
time of the bond election, when B.R., Stokes would be asked
by Chairman Adrian Falk to assume the General Manager's
nosition.
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There was no guestion that the overriding and immediate
objective facing this new staff in 1958 was to bring the plan
before the wvoters. Accurate costing of the system, and for-
malation of a comprehensive financial plan necessitated
further engineering. While the general manager and chief
engineer administered the continuing engineering, economic,
and financing studies, the remainder of the staff focused
firmly on the public information role.

3. Coneultant as Staff

34 key early decision which was not reversed later, after the
bend election, was that of retaining an extremely small core
staff and relying upon professional expertise of consultants.
This staff/consultant imbalance —— in technical experience as
well as in size -- led to a situation in which the consultants
largely ended up monitoring themselves. While the expertise
needed for planning and engineering a regional rapid transit
system was beyond the ability of a public agency to acquire
texrporarily in-house, the absence of even a germinal in-house
engineering staff to rigorously review consultant recommenda-
tions permitted the consultant to reinforce the trends af his
cwn thinking guite independently of the client. According to
Stokes, there was wvirtually no division, conceptually, betwcen
"etaff" and con=ultant. The consultant was, in fact, perceived
as staff. The danger is that alternatives are foreclosed when
it is the consultant as "staff" who evaluates the consultants'
recommendations.

4. Btaffing for Implementation

With total attention focused on the bond election, and without
the mandate afforded by that vote, the District was unable to
staff for implementation —— final design, construction, and
operation. Immediately following the election, a taxpayer's
suit prevented the District from further hiring. Finally, with
resplution of the suit, in mid-1963, a well-known public ad-
ministration consultant was hired to develop a staffing plan.

The details of organization and staffing propeosed in a report
(Criffenhagen & Kroeger were hired to develop and organizational
structure) are illustrated in Figures III-Z2 and III-3. The
recommendations were conventional in nature, based upon the
premise that the District staff should merely administer the
construction process., Operational contrel of that process,

by implication, would be the responsibility of the Joint Ven-
ture. The Distriet was encouraged to adopt a policy of con-—
tracting for the major tachnical and related professional
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gservices. Stokes, who became general manager in 1963, felt
bound by these staffing recommendations; thus, he avoided
developing parallel capabilities until cost estimates and
construction schedules appeared to go awry in 1965.1 In the
interim, the Joint Venture and the District staff worked as
A single team, a relationship which was gquestioned as early
as the taxpayers suit in 1963, when a fiduciary relationzhip
was alleged.

The Griffenhayen-Froeger report, which recommended one
engineer and only two real estate right-of-way acquisition

people for §100 million worth of acgquisition, naturally resulted

in decisions being made by consultants. Eventually, by 1967
4s more contracts were being brought to bid, the engineering
capability of the district increased to 75. HNonetheless,
the lack of initial staff with which to evaluate consultant
products had a substantial effect on the amount of control
wiglded by the District itself. Slowly, without a clear
policy determination on staff size, the District's table of
organization grew to fill identified needs. Table III-4
summarizes this growth. One problem with the manner of
selection of many of the staff was that the decisional
inertia of the Joint Venture was not necessarily challenged
by the staff, since the staff was freguently recruited from
the Joint Venture, and made responsible for critically imple-
menting a system they had designed and managed.

The evolution of the staff, as it recognized the danger of
vesting virtuwally all technical capability in the Joint
Venture, is reflected in Figures ITI-IVthrough III-VIT,
These Figures represent the authorized staffing plans for
1964 through 1966. In 1964, the staff emphasis was on real
estate and finance, with development and operations consist-
ing of only 19 staff members. By the following years, the
Director of Development and Operations had changed, although
the staff complement remained the same. Meanwhile, the Real
Estate and Property Department increased from 31 employees
to 45, reflecting the increased workload of property acquisi-
tion. The Department of Finance also inereased in size
slightly.

In 1965, D.G. Hammond, previously responsible for overseeing
structural engineering, became Director of the Department of
Development and QOperations. Hammond recognized the reguire-
ments of critically reviewing the controlling the implementa-
tion of the system. Under his aegis, the staff requested an

a—— —

lHEDﬂnaId & Smart, Inc. interview with B.R. Stokes.
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FIGURE III-7

BAY AREA RAPID TRANSIT DISTRICT

D O RIRDCTTER
Faasidend &, J, Fulk

[ Ll AT,
[ d, E Bardasl
el Hesgr
b, b fnpEdd
| “aad - e
- s sdp ke
[ I
T - ®x, faprrr;
Lamer Bel. M. Tams ln Lbefee AT o eIt |.u-|. -|.- LPRLE T, - o T H LEE T |
Fo A Chefenr F. P, Foprybs H. . Ewpiurc £ dir T (R T

: J. |
- ':""':'_ i _| Tepd Padz Lutils 1
] = Ty B dal 185

.'dw:'ri_,.,-.. } |— '”"mi

Jo I

£ ._.....—.
Trawsls geTiLLAn Ll b prEms— Commarlla B 17010
P T L. Tiliraa . Wi

Cop | bl ] I- :‘I'\-: ll‘!n.l-"'.I.H'I.

| Sinirl lerck |'n-\. e

pries N

AITIERT IR

oL oW AERaar | J.o=, I|-|r|-l Calea Lk dy : | ERNT™

T Merediih
T b Bremdpil wee Lo e L L iwl Lemee e
™ W b wcdwn - : E.vanler

ar
Trarip. & TaaFInE
=, F, aali

V!
Boqmi il baie
LI . Y ST |

_[ D —.-n..u-h..i..
0, Byeeass |

e L1 T
"

M, b, kg

PARSONS BRINCKERHOFF = TUDOR » BECHTEL

IR AT e n P S e VRS
SOl e LT
| OF CLRTRCL
| T B ERElp M. £ Femcln o= Blpge
| mwacged Sose ] ETIEm, G e, =l b
i Duads & ol Irrdmerriss]
SpRnis il LacalneTe : ey okt
§. L. sy | el ftr—arm
n r ) f———— Frojes Dipeenne e -
[ g TR | R aibra RalaLioan
k. I| “Firsrier F. . kA

Leocailve fziiridnr
2. 8, gk

|:|.g|r||-r||r W e b i FUrei dd e |Pad =y amn Lizimrd Fimer, = e Ckelairar e
. Iz T . Nrwres Ko Wawe i L | R T i L e

! o+ Wiac. Mgr. of w32
el L [eaar ]
-

aam

Sl Biemfimaip. O,
| d. B Brdai |

el

Riate n-u-.-.q.-.--'

FraEaiy Ly LiEF
AFTEALE

Bl :

SclhE. B2




additional 30 technical professionals to fulfill the control
function which was his department's responsibility. This
Staff augmentation occurred in 1966, at which point a marked
shift occurred toward greater staff control of the construc-
tion and development progress,

3. The Role of the Board

One organizational consideration which was reviewed in the
Griffenhagen-Kroeger report was the role of BARTD's Board

of Directors. According to all accounts, the early Board
was respected for the stature and vision of each of its mem-
pers. Although the Board was united in its approach to ful-
filling the broad objective, it continued to make a consider-
able number of administrative decicgions affecting the imple-
mentation of what, for many of them, might have seemed but a
dream years earlier. Since the division of administratiwve
and operational responsibilities between the Board and the
general manager was to later haunt the District, 1t was in-
teresting to note that this early consulting report recom-
mended a clear understanding of the Board's responsibilities
vis—a-vis the staff.

The consultant report concluded:

"This Board, like any Board of Directors, should act as

a policy-making body, recognizing the authority and
responsibility of an appointed executive to execute that
rolicy. Policy consists of major determinations about
what is to be done and setting the general standards
according to which it is to be done. Administration is
concerned with determining the precise steps and seesing

to their execution in accordance with that policy. The
Board should neither try to prescribe these administrative
steps nor deal directly with any part of the administrative
organization, except as the Board acts collectively and
transmits its action through the General Manager.

"The Board should properly insist on having full infor-
mation about what is taking place, but there is a wvast
difference between heing informed and having to act on
every detail before it can be undertaken. If on the
basis of the information provided, the Board becomos
convinced that the administrative organization is not
functioning as it intends, the remedy lies not in having
the Board scrutinize and control every detail, but in
making the necessary changes in the administrative struc-
ture or its staff.
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The

"We sense that the present method of operation is based

on an assumption by the Board that what it has not delegated

to the General Manager is still the authority and respon-
gibility of the Board. We do not so read the statute. Ik
appears to us to define the separate responsibilities

.0f the Board and the General Manager. The point of this

discourse is that the separation hetween policy-making and
representation of the public interest on the one hand,

and the actual direction and execution of the program in
accordance with law and policy on the other hand, should
be recognized and observed."

conclusion of the Board's role in the 1963 report follows:

"We recommend that at an early date the Board and general
manager together, with the provisions of the statutes
before them, resolve any questions of operating relation-
ships in a way consistent with law and good practice."

This recommendation was to be repeated a full decade later
when Arthur Db. Little, Inc. was brought in to review the
organlization and staffing requirements for full revenue ser-
vice. At that time, it was concluded:

"Each member of the Board is a representative of the public.
We believe Board members take their responsibilities
seriously, and are generally motivated by the desire to do
an excellent job., Over the past months the preblems which
have confronted BART have caused the Board members to
become more and more involved in administrative matters.
They have sought to understand, and to solve problems,
some of which were administrative in nature.

"This has resulted in a considerable amount of conflict
since Board members should not be involved in aﬂmin%straw
+ive matters. They have a heavy enough responsibility at
the policy level. The enabling legislation of BART makes
this policy responsibility gquite clear. Article TIIT of
Chapter I (28762) states 'the Board of Directors 1s the
legislative body of the District and, consistent with the
provisions of this part, shall determine all questions
of policy.' It is admittedly difficult tuld¥aw a clear
line of demarcation between policy and administration.
Nevertheless, if the Board becomes tco heavily involwved
in administration, it will be at the expense and neglect
of its proper policy responsibilities.”
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The original legislation for BART (5B 850) established the
powers and duties of the General Manager. These included:

(a) To hawve full charge of the acgquisition, constriuo-
tion, maintenance, and operation of the facilities
of the district.

To have full charge of the administration of the
business affairs of the district. (emphasis added)

To see that all ordinances of the district are
enforced.

{(d) To administer the personnel system adopted by the
board and except for officers appointed by the
board to appoint, discipline or remove all officers
and employees subject to the rules and regulations
adopted by the board and the applicable provisicns
of this part.

(e} To prepare and submit to the board as soon as prac-
tical after the end of each fiscal year a complete
report of the finances and adwinistrative activities
of the district for the preceding year.

(£} To keep the board advised as to the needs of the
district.

{g} To prepare or cause to be prepared all plans and
specifications for the construction of the works
of the district.

{h} To devote his entire time to the business of the
district.

(i) To perform such other and additional duties as the
board may reguirea.

(4] To cause to be installed and maintained a system
of auditing and accounting which shall completely
and at all times show the financial condition of
the district.

During the 1974 legislative session, the power of the General
Manager "to have full charge of the administration of the busi-
ness affairs of the district" was amended to state: ". . .
subject to direction of the board." While Lawrence D. Dahms,
Acting General Manager of the district at that time, considered

the change only semantic in nature, because it merely documented



a procedure already within the intent of the law, this would
appear to contradict the problem identified in the consultant
report which faulted the Board for excessive involvement in
administrative matters, Rather than structuring the Board's
responsibilities, the new legislative definition of the powWers
and duties of the General Manager ensure the Board's powers
would not be usurped by the General Manager.

6. Organization and Staffing for Full Revenue Service,
1973

A decade after the District's first organizational staffing
Plan, and subsequent to the introduction of revenue service,
the Board of Directors contracted with Arthur D. Little, Inc.
to review BARTD's internal staffing plan for full revenue
service. The initiative for this study was partially the
continuing critical review of BARTD's costs by the Legislative
Analyst's office. BAdditionally, the general manager had long
felt the need for such a study, This review of the staffing
requirements was seriously constrained by time, but included
an evaluation of the staffing requirements of comparable tran-
sit organizations elsewhere in the country.

Several conclusions were drawn:

—- The organizational structure of BART had not heen
rationalized for the transfer of primary functions
from planning and construction to operations.

== As a result of this weakness, the general manager
continued to be the single focus for almost all
functional responsibilities, with six divisions
reporting directly to him. (See Table ITI-5.)

== The consultants recommended a consolidation of
functional activitie=s under a second level of man-
agement which would report to the general manager.
{See Figure III-6.)

== The growth of the staff, due principally to the bu-
reaucratic tendency of each division's perception of
its own importance, had resulted in an imbalance in
the percentage of staff involved in non-operaticonal
aspects rather than operational aspects of the Dis-
trict's functions. This was a natural outgrowth of
the primarily administrative and planning functions
of the BARTD staff from 1962 through 1971.

B




== The role of the general manager should be above the
day-to-day operational control of BEART. ERather, the
general manager should provide direction and leader-
ship and should work closely with the Board. The
general manager should be responsible for public

relations, board relations, community relations, and
long-range planning.

The growth of the District's staff from 16 prior to the hond
slection to 654 in 1972 occurred in ad hoc response to the
inadequacies of the 1963 plan, reinforcing the staff weak-
nesses, rather than in compliance with that plan.

In the arca of staffing for revenue service, decisions are
highly relevant to financial reguirements. The initial as-
sumptions on revenues exceeding expenses, providing the basis
for revenue bonds, were based on a cmnsiderahiy smaller staff
with a payroll one-third the present payroll. In 1972, BART
estimated it would need 1,412 BART emplovees for operational
activities, including engineering and planning.

The disparity between the number of employees projected in

the early planning years and the number of employees which
have been required for operations (particularly in the area
of maintenance] has been credited with providing a primary
caunze of deficit operations. "Even if we assumed no infla-
tion and met original patronage projections, the system would
2+i11 not make it through the fare box for this reason alone,"
according to Dahms . 3

This number of employees has adverse impacts on the efficiencies
of even a highly automated system. Although only 225 employees
will be "driwving" the trains, there is a need for 174 station
agents. This station presence reflects an early determination
that personal service -- solving fare problems and making
announcements —— would augment patronage response.

Maintenance of BART's structures, wayside egquipment, tracks,
stations, rights-of-way, and parking lots calls for nearly §5ﬁ
employees, twice the pumber of traln operators. This function

lﬂlthnuqh the Composite Report did not cite a staffing level,
working papers: supporting the Composite Report indicate a total
of 1,444 employees required to operate an expanded system.
Interviews with an engineer responsible for early cost esti=-
mates established the manpower level for a three-county SysStTel
as sushstantially less, although he was unable €o recall the

tatal.

EEEEPDHEE to Senator Mejedly's Questions Concerning the 5San
Francisco Bay Area Rapid Transit District, BARTD Office of
Research, February 3, 1972.

3Mr:D:::-nald & Smart, Inc. interview with Lawrence b. Dahms,
Acting General Manager, BARTD.
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barely exists among bus-oriented transit systems utlllzlng ;
public rights-of-way. Finally, the maintenance requlrements
have been considerably higher than predicted, regquiring 185
maintenance personnel, many highly specialized, to service
the automated system.

One decision with considerable 1mpacL on BART's labor costs --
and one with far-reaching implications for all other public
transit operators -- was the federal government's formulation
of a requirement that a public agency which, with federal
funds, competes or replaces a private transit scrvice, must
provide precedence in employvment to any employee of_ the pri-
vate transit sector who is conseguently unemployed. The
overwhelmingly adverse effect of this stipulation is that it
not only provides for giving precedence to any individual
laid off because of BART's competition, but it also requires
that the former rates of pay and seniority status of that
individual be honored by the Public Transit Agency. This

has both financial impacts and efficiency impacts.

Section 13(g) of the Urban Mass Transportation Act of 1964.
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IV. THE IMPLEMENTATION OF A REGIONAL RAPID 'RANSIT ELAN

Many of the most significant decisions associated with BAET
occurred in its early planning period. Concepts and options
ware assessed, some were eliminated, and the shape of BART
was progressively defined. Indeed, manvy of the decisions
which one would normally associate with final engineering
and construction -- whether of the rails or the operating
S¥stem -- actually were determined prior to the bond elec-
tion. Henece, this gection tends to describe many of the
events associated with constructing BART, with few evalua-
tions of the staff deliberations concerming the alternatives
available, since the decisions often were made withip the
Joint Venture, which then posed single recommendations to
the BART Board or staff,

Naturally, many minor decisions were made which affected

the final BART system and its service levels. Most of these
decizions cccurred bureaucratically: Joint Venture recom-
mendations on the basis of costs, service expectations, or
technology, concurred in by the staff, and passed by the
Board, when appropriate.

A. FRoute Location and Rlignment

The plan for a regional rapid transit system was formulated
by BART's consultants prior to the bond election. The bond
election provided the funding for implementing that plan.
Hence, the basic route locations for BART were determined
in the early "Regional Rapid Transit" study (1953-1955) and
were based on that study’s evaluation of the interurban
traffic flow existing in the Bay Area. The three criteria
for route selection presented in that report were:

=- The regional development studies embodied in the
Regional Outline Plan. These studies, conducted
by BART engineers, identified the projected pat-
tern of industrial, commercial, residential, and
recreational land uses in the Bay Area, thus de-
fining in general terms the basic travel demand
corridors which would need to be served by an
interurban transit system.
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== The traffie studies and analyses which determinesd
the origin and destination of existing travel in
the Bay Area. Travel demand also was projected
on the basis of the Revional Outline Plan land
uses. This resulted in a forecast of the volumes
and patterns of future travel demand.

—— The engineering feasibility studies which, based
on the previocus two determinations, considered
the general travel corridors BART should serve
in the context of terrain constraints, construc-
tion procedures and costs, utility interferences,
and the costs of right-of-way acquisition.

Assessment of the traffic flow, in turn, depended upon origin
and destination studies conducted at cordons on the existing
highway network in the Bay Area in the spring of 1954, Since
these surveys were conducted on interurban routes, it could
be expected that the origin/destination surveys would rein-
force the observation that the travel demand of the Bay Area
was represented by the patterns of highway traffic flow. A=
a result, the demonstrated travel demand which would dictate
the route locations would tend to follow the major hichwavys
in the Bay Area. The Regional Outline Flan, which projected
the land use patterns of the Bay Area in 1990, further re-
[lected the influence of the highway network, since the high-
way transportation system already had served to direct growth
A% well as relate to it. Thus, the corridors which would be
served by BART were inevitably parallel to the Bay Area's
highway =ystem.

Where BART planning was based on existing land use patterns,

this process reinforced existing travel patterns, since land

use had naturally been determined by the existing transporta-
tion network, and travel demand (including origin and destin-
ation) was based on existing land use. Since the objective of
BART was to reduce congestion and supplement a regional highway
transportation plan, this phenomencn was not totally undesirable.
On the other hand, the transportation engineers' role in pro=-
Jecting future land use, and basing a transportation route

20



structure on those projections, introduced the probability

of a self-fulfilling prophecy. Granted, there was virtually
no alternative. At the time of the 1%53-1955 study, there
were virtually no comprehensive land use planning capabilities
within the counties or local jurisdictions; thus, the engi-
neers provided that capability.

in two cases, the route location would have a highly influen=
tial impact on the land use -patterns of the area. The PEHM
study identified Walnut Creek and Fremont as areas of poten-
tial future growth. Urbanizing land use followed the BART
routes into these communities. The apporpriate guery is
cause or effect?

The route locations as determined in the early study related
very frankly to the mandate: BART was to be a rapid, lnter-
urban transit system which would improve the mobility of people
living in the suburbs to commute to the gities which were iden-
tified as three urban centers -- San Franciscc, Oakland, and
Berkeley. There was no guestion in the early planners' minds
that San Francisco was to be a financial and commercial center,
and that its relationzhip to Oakland and Berkeley was premised
on the roles of those citie? as a warehousing center and aca-
demlc center, respectively. Beyond the influence ©of the basic
mandate which the Commission had given to the engineers, there
wag little substantiated external pressure on route location
decisions.

The general location of the BART routes within the three coun-
ties which it would eventually serve stemmed from 1%54 engineer-
ing considerations. While right-of-way acguisition, community
interaction, and ultimate engineering studies would determine
the precise location within the identified routes, the 1556
Plan's procposed network was barely guestioned, even by the
engineers, in later stages of engineering and planning. This
lack of rigorous reevaluation of route locations may have been
inevitable when the same engineering team {dugmented 1959-62
by Tudor gersnnnell conducted each successive stage of route
planning. (To some extent, of course, natural travel corri-
dors existed which reasonably precluded consideration of
alternatives. :

linterview with B.R. Stokes, April 14, 1375.

ql



Later, 1n the preliminary engineering period prior to the bond
election, the District Board members would have greater influ-
ence in precise location decisions within the corridors defined
in the 18956 report. These influences would he ba=zed upon both
the personal wvisions of the Directors and on their sense of
political acceptability within their constituency.

f AF: rade Separated Right-of-Way

The costs of construction and the availability of right-of-way
also had a strong influence on engineering decisions for route
location. As a rapid transit system, one basic consideration’
which governed route alignment was the need for BART to operatsa
over its own grade separated right-of-way. The problems asso-
clated with grade separated rights-of-way were dominant engi-
neering considerations in identifying precise route location
within generalized service routes. Furthermore, PBHM adopted
design objectives relative to the various types of construction
which could be used:

"The des=ign objectives for each are simple: low cost,
attractiveness, and unobtrusivenes=s. Low cost is always
predominant and in the public interest:; the aesthetics
of the rapid transit structures is a major factor in de-
termining general public acceptance of its form and its
impact on the value of adjacent properties., These basic
cbjectives are often in confliect, however. The ideal
combination of invisible structures at zero cost is im-
possible, and we must therefore make compromises."l

During preliminary engineering, it was considered that a sur-
face alignment would be the most economical. Where poasible,
the route location sought existing transportation rights—of-
way which would provide low cost land acguisition. At-grade
alignment was also considered for rural land. Where land costs
increased and cross-corridor traffic proliferated, particularly
in urban centers, the surface alignment was no longer econom-
ically feasible. Furthermore, where a considerable number of
grade separated crossings. had necessarily to be constructed, the
cost of this alignment relative to an aerial structure was no
long advantageous.

In major urban centers, the costs of land acquisition and the
public cost of removing properties from the tax rolls made sur-
face alignment inappropriate., While aerial structures would be
less expensive than subway, even in ecity streets, frequently

1ﬂegiona1 Rapid Transit, page 53.
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thers is inadeguate space for the anchoring of aerial struc-
tures, and the obtrusiveness of an aerial structure on narrow
streets in a densely developed area was considered politically
infeasible, particularly when its impact could have a detri-
mental effect on the very real estate valuss it would be expected
to increase.

The aerial structure was considered to be the most advantageous
golution when it could be located on wide, no-cost rightsjaf*
way such as public streets and highways or nnllow-cust private
rights-of-way adjacent to or over existing rallroads. Elevated
structures, however, were considered only for wide streets or
rights-of-way, at least 94 feet between property lines. The
structure was to be built in the center mall for purposes of
safety as well as to reduce the negative impact it might have

on the assthetics of the neighborhood. It was considered essen-—
tial that the site line with which peocple chserved aerial struc-

tures be as long as possible to reduce 1ts obtrusiveness.l
Furthermore, aerial structures were discouraged where they

were perceived as community barriers.

2. Local Participation in Route Location and Alignment
Decisions

A though economics and design objectives created definite con-
straints to the ultimate route location and alignment decisions.,
BARTD by no means was autocratic in the determination of the
final leocations. During 1953-1955, PBHM met with the City Coun-
cils and Boards of Supervisors of all jurisdictions through which
its generalized travel corridors passed. In each case, they met
with the staff which, with only a few exceptions, had no planner.
These local political bodies were queried as to their perception
of the optimal areas of growth within their communities and the
most appropriate route for a rapid transit system. While no
official resolutions were required at thls point, the general
demands of the local communities were included in the planning
process. Unfortunately, few of the local communities realized
the potential of a rapid transit system and, at least in the

East Bay, the attitude was frequently that BART, as a ralilroad,
ghould be down along the Bay with all of the other railroads.

{(To some degree, this would prove to coincide with the most
ecopomical route location.)

!

4

"Regional Rapid Transit," op.cit.
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In the preliminary engineering stage, between 1959 and 1962,
the interests of the local offiecials on route location again
were well-recelved by BART planners. At that point, it was
politically essential to have resolutions of support from
local officials before going before the Boards of Supervisors
for approval of plans. Thus, the adequacy of the system for
meeting local needs and minimizing disruption to local com-
munities was paramount. Still, at this point, few cities
committed effort for serious route location; some officials
of local jurisdictions still considered BART to be a fantasy
which, while a "good thing,"” was unlikely to be passed by the
electorate.

After passage of the bond issue in 1962, the task before BARTD
was to sequre agreeMents with each of the local jurisdictions
throuch which it would pass. With this reguirement, it became
apparent to local communities that they were not only responsi-
ble for rational land use planning in conjunction with BART,
but had some leverage in determining BART's impact on the com-
munities. The necessary agreements, after all, covered route
locations, station locations, and alignment as well as all
other aspects of the relationship between local jurisdictions
and BART. As this point, many of the details of construction
were open to negotiation. Local shares of expenses, associated
highway improvements, grade separations, landscaping, and other
aspects associated with construction of a mase transit system
were argued. BARTD did not lose sight of the importance of

the local agreements and, hence, was reasonably conciliatory

in its acceptance of conditiens for approval of its plans.

BART was extensive in accommodating local requirements despite
the fact that initial cost estimates failed to include an al-
lowance for many of the embellishments ultimately provided.

The District's policy from the start, however, was to make
every effort to accommodate local demand, within financial
capability. These demands ranged from a tennis court above

the Western Portal in San Francisco to Berkeley's demands

that alighment be subterranean rather than aerial. The latter
demand, however, involved a substantial cos=t which BART had

not anticipated when the system was costed on an aerial align-
ment. Thus, as documented el=zewhere in this history, BART

did not concede.

The District Board, staff, and the Joint Venture leadership,
particularly Walter Douglas, were united in their commitment
to BART's potential role as a positive contribution to the
Bay Area and its communities. BARTD sought to satisfy all
reasonable local demands, although there had been no earlier
perception of the magnitude these demands would reach. E=ssen-
tially, BART sought popular acceptance as an assthetically



Pleasing, responsible transit solution to highway congestion
and continued this pursuit until the expense of meeting local
demands and particularly the inflationary impact the delavs
associated with community participation had on construction
costs became overbearing. At that point, which occurred long
after the drawdown of funds exceeded those allocated for com-
minity improvements, BARTD became more reluctant to accept
costly community imposed changes. Nonetheless, BART was con-
scious of the political necessity of seeking local agresment
even on improvements which fell short of all local demands.
Many communities imposed upon BART, in their £inal negotia-
tions, even the cost of local improvements that would. other-
wise have been a municipal responsibility.

BARTD responded to the need for this participation without
having budgeted for its consequences, assuming that the level
of detail of the preliminary engineering which communities
had accepted sufficiently defined the plan to permit final
engineering and construction to begin, unopposed. This as-
sumptlion proved a costly error, both because of early inade-
quate financial control and the unanticipated impact of the
delayvs in the construction schedule and costs,

This section will summarize the major determinants Gf route
location and alignment decisions of each line.

a. Berkelev-Richmond Line

The route which was proposed to the Bay Area Rapid Transit
District in June of 1961 in PETE's Engineering Report is
illustrated in Figure IV-1. This route represented a con-
siderable amount of engineering effort and toock both service
to the community and construction cogts into account. The
proposed line ran westward from MacArthur Station, which 1=

a transfer point to Concord and Daly City, crossed over the
MacArthur Freeway and proceeded westerly from the freeway to
Grove Street. From there, the line was parallel to Grove
Street and Shattuck Avenue. From Ashby Street Station, it
continued northward to Derby Street where there would have
been a transition from an aerial structurec to a subway struc-
ture. Subway construction continuwed through Central Eerkeley
to the area of Hearst Street, where the line agalin emergeod

as aerial structure to the Sacramento Street Station. From
there, the alignment curved northwest and generally followed
the Atkinson-Topeka & Santa Fe (AT&SF) Railroad right-of-way.
The construction concisted of an aerial structure as far as
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the Eastshore Freeway, at which'pﬂint the construction was
to be on an embankment parallel to the railroad tracks.

At this point, the proposed line centered between Fifth and
Sixth Streets and entered Richmond station. North of this
station, there was to be a storage and maintenance yard: ul=
timately, additional right-of=-way was to be acquired for a
northward extension of the line.

b. glternative Boutes

The route described above represented the best combination

of factors as they were understood in 1961. These recommenda=
tions were made after many other altermative route location
studies had been made. The ensuing discussion illustrates

the sometimes arbitrary, sometimes careful way in which these
route location decisicns were made., The route proposed by

the BART Commission in 1955 was based on a slightly different
set of assumptions than the 1261 locations. At that time,
rapld transit was to connect subregional centers with the
metropolitan core areas. Thus, a routing which passed through
Central Richmond and Central Berkeley and inte Qakland appeared
to be necessary. It was felt that such a route would help

to alleviate congestion between Cakland and Berkeley. This
proposed routing is shown as a dotted line on Figure IV-l.

Various problems with the Commission route surfaced at early
stages of the planning process. These led to additional study.
Alternative rouwtes are shown as dashed lines on Figure IV-1.
In brief, the objections centered around alignments which
would improve traffic congestion on local streets, but would
at the same time not reduce the capacity of major arterials
that connected the wvarious communities. Conseguently, station
locations as well as route alignments were changed to resolve
these difficulties and to provide for an alignment which would
combine the Berkeley-Richmond and Contra Costa lines into a
single approach leading into Central Oakland. Insofar as this
latter consideration is concerned, only one street appears
conveniently located with respect to both lines; this was
Telegraph Avenue., If the Grove-Shafter Freeway alignment,

as proposed in the 1961 recommendations, proved to be unwork-
able, then this alternative appreoach was considered the next
best alternative.

As pointed out elsewhere, low-cost right-of-way acguisition

and lowered construction costs dictated the consideration of
shoreline routes. Although construction costs certainly were

a factor, routes located along the shoreline would have dond
little to reduce the congestion on local streets. The most
obvious objection is that such a route is farther from potential

a7



98

patrons than the residential areas of Berkeley, Richmeond, and
Dakland. Most severely affected would have been the short butb
high velume trips between these areas. Finally, shoreline
routes conflicted with freeways which then existed or which
had been proposed.

As can be seen from the maps, basically two transit ecorridors
were consldered, one located along the shore and another lo-
cated along the easterly AT&SF railway tracks. As can he Seen
in Figure IV-2, the line as it was eventually constructed

does not differ significantly from that which was proposed by
the consultants in 1961. The precise alignments within this
corridor were of course negotiated. These negotiations went
on at some length as the BARTD tried to accommodate local
desires, BAs will be pointed out, negotiations with Berkeley
for an alignment which was entlrely subterranean and with Dak-
land proved to be particularly time-consuming and expensive.

c. Southern ﬁlame@g: Oakland-Fremont

This line was to serve a plain some 30 miles long, 4 to &
miles wide, and rimmed by San Francisce Bay on the west side
and hills on the east side. The Nimitz Freeway generally bi-
sects the developed portion of the plain, while the rapid
transit routing was to be closer to the hill areas., The

recommended roeute was to follow the main tracks of the Western

Papcific Railroad from Oakland to Hayward (see Figure IV-3).
The line was to be subterranean until just south of Lake
Merritt and then would run at grade as far as 19th Avenue.
From there, south to the Fruitvale and San Leandro stations,
the line was to be an aerial structure. Throughout this seg-
ment, the line crossed the Western Pacific tracks to make
room for stations leocated at Fruitwvale Avenuec, 77th Street,
and San Leandro. Between the Hesperian Boulevard station

and the Hayward station, additional right-of-way was reguired
to provide for train storage and turnback facility. South
of Hayward Station, the line continued on grade-separated
structure to the center of Union Citv. & connection to Fre-
mant (Figure IV-4) was not planned for the initial construc-
tion phase; however, the right-of-way was to be acguired and
the extension was to be constructed as funds became available.

d. Alternatives

Few alternatives were considered for this portion of the sys-
tem because a natural transit corridor existed along the
Western Pacific routes. Moreover, it was felt that two
rontes, one to serve the westernmost and one to serwve the
gasternmost communities of Alameda County, could not be
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justified. Basically, the route which had been proposed

by the Commission in 1955 (the dotted lines on Figures Iv-3
and IV-4) was also the route recommended in 1961. One alterna-
tive which was considered involved combining a rapid transit
line with the Nimitz Freeway, Such an arrangement often is
urged as an ideal combipnation, bBut in the casc of the Nimitez
Freeway, three sericus problems made such a scheme unworkable.
First, the freeway median was too narrow to accommodate even
the columns for an aerial transit structure, Second, twelve
streets between Oakland and Hayward pass above the freeway
lanes. An aerial structure of at least 40 feet would have
been necessary to clear these obstacles. Third, although the
freeway median widens somewhat south of Route 50, this addi-
tional space had been earmarked for expanded capacity. It
was clear that such added traffic capacity was needed sven

in 1961,

An additional alignment was contemplated alongside the free-
way. However, the difficulty of constructing rapid transit
facilities through the numerous interchange areas as well as
Lhe costly acgquisition of right-of-way for widening the free-
way made this alignment infeasible. The Nimitz Freeway align-
ment Was also objectionable from the standpoint of service to
prospective patrons. Land use studies prajected future growth
eastward from the freeway, and it was felt that a rapid tran-
=it line should also be located to the east.

Another alignment which integrated rapid transit into the
MacArthur Freeway was investigated. However, such a route
would have made it necessary to construct complicated switch-
ing facilities and train turnback areas under Central Dakland
50 that transfers could be made between the various lines.
Such an alignment also favored the Oakland residential dis-
tricts at the expense of commercial areas. Finally, many of
the physical obstacles associated with the MNimitz Froeway
alignment were present with the MacArthur Freeway alignment.
Parts of the freeway would have becn nearing completion or
actually have been in service before the rapid transit system
could have been financed, thus necessitating costly recon-
struction.

A final study was done using the Southern Pacific Railroad
right-ocf-way. Such an alignment had many positive fealures
in that railway gradients and curvature standards were com-
patible with rapid transit operations. However; the Scuthern
Pacific line had many industrial turnbacks and interchanges.
The rapid transit line would have had to rise above twenty-
five such track turnouts as opposed to only twelve on the
Western Pacific line. Community and railroad representatives

loz
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felt that such a rapid tramnsit alignment would disrupt ac-
cess to Lndustrial concerns along the route and thus hamper
potential industrial growth viewed as necessary for the well-
being of the area. Therefore, the Western Pacific route was
recommended from the standpoint of service to the communities,
transit operating characteristics, and construction costs.

Figures IV-5, IV=6, and IV-7 show the alignments of this sys-
tem as it was finally constructed. It can easily be seen
that only minor changes were made from the consultants'
recommendations, except for the Premont construction (Figure
IV-4). This extension resulted from a series of compromises
among the BARTD Board of Directors and is discussed at some
length later.

There are many examples of BART'S need to accommodate local
communlities in routing decisions. The best publicized, of

course, was Berkeley's determination for subway alighment,

which is discussed in Section IV-B(3e).

Also, in Hayward, after the bond issue was passed, the local
Councilmen decided that the alignment in the Western Pacific
right-of-way, to which they initially had agreed, no longer
served their purpose. They had decided to build a new civic
center and wanted BART to serve both the civic center and the
coilege which was being constructed south of the city. Thus,
BARTD was asked to provide a feasibility study for the so-
¢alled "Alpine route." While the Alpine route would have
bean considerabhly more expensive for BARTD, thevy conducted
the study. The city and BARTD finally reached a compromise
to drop the alignment to grade with grade separations.

Two other examples have been cited by Homburger:

"The city of Albany, population 18,000, with little
industry except for a race track, much government-
owned real estate paying no taxes, lies in the path
of the Oakland-Richmond line. Fearful of losing
gome of the tax base left to it, the city strenu-
ously opposed the alignment and the location of
Albany station and its parking areas, proposing in-
stead a route along the shore of the Bay. Immedi-
ately to the south, the city of Berkeley heatedly
protested Albany's suggestion, because such a change
would add to it= loss of taxable real estate. The
route was finally left in its original location, but
the station was shifted north inte neighboring El
Cerrito. While this reduced the land to be acquired
within Albany, it also decreased the usefulness of
the system; Albanians will have to walk, drive or
take a bus into an adjacent ¢ity before they can board
2 BARTD train."



"In another conflict (which was not settled until
1964) BARTD had a change of mind. Its official
Plan, as approved by the voters, showed the Rich-

mond station west of the downtown area. Further
study indicated that a location along the Southern

Pacific Railroad east of, and slightly further from
downtown, would save in route length and cost, would
lgad to a preferable location for a yard and shop
area, and would be a more logical point from which

to build an extension in the future. BARTD there-
fore proposed this change to the city officials and
found them almost evenly divided on the alterna-
tives. Downtown interests wanted the station to
remain where it had been planned, feeling that the
new location would be of less benefit to them.

Some city officials preferred the new alignment
because BARTD would provide grade separations

of several important arterials under the Southern
Pacific at no cost to Richmond.  After much debate
and threats of lawsuits (which never materialized)
the new location was finally approved by the city 1
council, and the BARTD plan was amended accordingly.”

One major decision which affected the transportation system, par-
ticularly the need for an automatic train control system, was the
decision to have three routes convergse in downtown Oakland prior
to entering the transbay tube. HNaturally, a convergence of three
line=, given the anticipated S0-second headway standards, requires
an extremely well-coordinated train control system.

Two influential members of the Rapid Transit Commission condi-
tioned this decision. Commissioner R. W. Bruener of Contra Costa
County is alleged to have said:_ "I know retail business. All
trains should stop in Oakland."? This display of commercial
interest in reviving Oakland was echoed by a second Commissioner,
Sherwood Swan, of Alameda County. Together, they encouraged the
routing which, circuitously, caused trains to pass through down-
town Oakland.

The influence of strong, respected or persistent Board members,
then, was not unprecedented. Director George Silliman of Alameda
County felt wvery strongly that direct service from Fremont should
ke provided to San Francisco. His influence assured this service
from Fremont, even though it would not be provided initially from
Richmond.

1Wﬂlfganq 5. Homburger, "Mass Transit Flanning and Development
in the San Francisco Bay Area," pages 110-111,

2Interview with Harry Moses, formerly director of community
relations for PRTER, April 24, 1975,
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& noted instance of local pressure affecting BART technology
involves the location of the downtown Qakland interchange.
This is a ¥ shaped series of tunnels which interconnect the
Richmond-Fremont line with the Concord-Daly City line. The
initial alignment placed one arm of the ¥ along Bighth Streect
in ODakland, directly underneath the building of Simon's Hard-
ware, Inc. At the time; Simon's was a prosperous downtown

" business and the only major hardware concern in Oakland.

The firm had done $9-10 million in annual sales.l The cut

and cover method of tunnel construction would have made it
necessary to remove the building and relocate the business.
Faced with such a loss, the then Mayor John Houlihan and Warren
Izsaacs, then director of the Downtown Businessmens' Association,
asked the District to reevaluate the alignment decision.? Al-
though the District was willing to relocate the business and
Aaron Simon, the owner,. was amenable to that altermative. The
city did not want to create a commercial wvacuum at that loca-
tion by displacing the hardware business, nor did it want to
lose the tax revenues. The city was adamant that Simon's
Hardware must stay. To accommodate this demand, the BART
route was redefined, passing through only a portion of the
parking area of the Hardware Store. Agreements between the
District and the city were made in 1963, which had severe
implications on BART's gperational characteristics.

Th= alignment was changed to avoid Simon's Hardware and this
resulted in a tight radius curve in the interchange. Although
these curves are within the 500-foot radius standard established
by the engineering staff, they are too sharp to allow high

spead operations and the trains are currently limited to about
25 mph in this section of the route.

Ironically, Simon's Hardware experienced financial difficulties
during the construction phase of the project and went bankrupt
in 1989, In 18270, the =tore was closed.

All route location decisions, therefore, were not devoid of
local influence. At least two BARTD officials involved 1in
early planning decisions prior to the bond election have
cited examples of BARTD's extreme sensitivity to the need for
. local acceptability. Prior to the bond issue election, as
route location decisions were being further defined, it was
essential that the Boards of Supervisors of each of the BARTD

lHtDGnald & Smart, Inc. interview with Aaron Simon, Simon's
Hardware, Walnut Creek, California, August 22, 1975.

2z

McDonald & Smart, Inc. interview with Robert Pherson, BART
July 16, 1975.
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counties wvote to place the BARTD bond issue on the ballot.
To that effect, it has been alleged that route locatlon de-
cisions into the City of Concord were madse in an attempt to
encourage the Suppeort of a seemingly skeptical supervisor
from that area. It also has been alleged that the original
engineering plans for the first stage would have terminated
the Richmond line at E1 Cerrito. The Board of Directors

and the General Manager, however, felt that it was essential
to run the lines into Richmond in order to gain the vote of
northwestern Contra Costa., Later, when BARTD was encounter-
ing financial difficulties, this decision was certainly vin-

dicated as Assemblyman John Knox sought support for sufficient

funding to complete even the extremities of the first stage
of BART.

The location of the Fremont line in Oakland along the tracks

of the Western Pacific Railroad, east of the major concentra-

tion of the ecity's population, was the result of community
demand and poor coordination among transportation planners.
In the early planning, PBHM sought a route further east into
Oakland and San Leandro, similar to the route of the present
MacArthur Preeway. At that time (1953-1955), however, Mac-
Arthur Freeway had not yet reached final planning stages in
the highway division. Although BART wanted the easterly
location -- both to serve population and concurrently "to
increase its patronage projections" -- the cities of Oakland
and San Leandro were adamant in wanting to preserve the geo-
graphic and social integrity of the communities: "Since
BART will be a railroad, run your tracks down by the other
railroads.” There was considerable concern about a railroad
dividing the towns. Hence, BART's route was moved to the
right-of-way occupied by the Western Pacific Railroad near
the Bay.

The difficulties of comprehensive transportation planning
during the Fifties are reflected in this decision. BART's
planners sought a route similar to that presently occupied
by MacArthur Freeway. BART's early plans, however, were
published with the Fremont route along the railroad right-
of-way, on local insistence. ~Consequently, highway planning
proceeded to develop a highway in the easterly corridor
sought by BAERTD; tha MacArthur Freeway was engineered before
BARTD had the voter approval necessary to negotiate coordin-
ated planning with the Division of Highways. The freeway
eventually split the city in a way which BART was not per-
mitted to do.
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While BART might have shared the right-of-way with the freoce-
way, serving the residential population of Oakland and San
Leandro before continuing to Fremont, it had no leverage
with which to encourage the Division of Highways to engineer
the freeway with the capability of accommoding BART. Thus,
without a commitment of funding until the bond election
passed, final engineering and construction of the freeway
proceaded in the early Sixties with no allowance for sharing
the right-of-way with transit. By the time the bond elec-
tion had passed, it was no longer possible to engineer an
aerial structure or at-grade structure on the MacArthur
right-of-way.

e. BSan Francisco

In San Francisco, the route was determined by the need to serve
the residential areas in the southwest sector. This route ini-
tially was conceived as continuing to San Mateo County; once
the determination was made to serve San Mateo, there was little
alternative open to the route planners. The route between the
financial distriet and Daly City was dictated by a natural
path of communication set by Market Street, Mission Street,

and Bernal Pass. When S5an Mateo County withdrew from the
District in 1961, the San Francisco BART route remained un-
changed, since the planners continued toc have confidence that
ultimately San Mateo would join the BART system.

Despite tne high cost of subway comnstruection, in the downtown
area it proved essential because of the density of existing
buildings. It emerges to an at-grade alignment east of

Mount Davidson, to follow the right-of-way of the Scuthern
Freeway, ending at Daly City. :

The subway alignment on Market Street was considered from the
first to be an essential element of the optimum plan for BART.
The reason for this alignment is contained in "Regional Rapid
Transit": :

"The plan for interurban stations along Market Street
must allow for the prospect that San Francisco may some
day have grade-separated transit for its own urban move-
ments. Clearly, such a local rapid transit system must
make delivery along Market Street also. Thus, if inter=-
urban transit were to be elevated along Market Street,
it must be assumed the local urban rapid transit would
be elevated also. Such a program would involve four
tracks with massive stations cover 600 feet long covering
essantially the entire width of Market Street, We are
convinced that elevated construction over public streets
invelving four tracks and the stations to serve them
would be aesthetically intolerable and would depreciate
the very real estate values that they would be dezigned
toe sustain.” :



The decision-making process concerning improvements to Muni
were more complex. In the Prellmlqary Engineering Report for
a Five—County System published in 1961, PBTB planned a two-
tiered tunnel on Market Street between Montgomery and Gough
Streets. The upper level was to be utilized initially by

streetcars. At this point in time, however, the Marin line
2t1ll existed, along Geary Street through the Western Addition

to Presidio ﬂvenue. When the Marin portion of the five-county
system was deleted, negotiations opened with the City of San
Franciaco on the nature of the San Francisco system. A plan
of transit improvements had to be developed for the City which
would meet the District's planned commitment to the City and,
importantly, would prove sufficient for voter approval.

BARTD needed to satisfy the San Francisco voters. Nonetheless,
BARTD felt itself within the constraints of limiting the sys-
tem's total cost to $800 million (excluding the tube and roll-
ing stock} and, although not explicitly, balancing the expense
of the system in each of the three partlclnatlng counties (the
incidence of the expense of the total system in each county
actually did nearly cquate to the ratio of the assessed wvalue
in each county).

The negotiations were conductad with the San Francisco Techni-
cal Advisory Committee, which coordinated the input of up to
13 other citizens groups. The City's position was that it
wanted a Geary Street rail line, even without the Marin line,
and wanted the subway extended for the streetcar system on
Market Street all the way to 5t. Francis Circle. This posi-
tion proved unacceptable to BARTD, which could neither finance
noxr justify that extensive an improvement in San Francisco
alone. It is necessary to keep in mind that, at that time,
improvemsnts to the BART system needed to be considered viable
in terms of self-sufficiency from the fare box. Finally, the
Technical Advisory Committee chose among fourteen alternate
versions of route plans for San Francisco. The chosen plan,
two weeks later, emerged as one with a price of $20 million
more than originally allocated to San Francisco.

The settlement eventually resulted in BART assuming responsi-
bility, at least initially, for completing the Muni subway

on Market Street as far a= the East Portal, reconstructing
Lhe tunnels in the Portal itself, and constructing a subway
from the West Portal to St. Francis Circle. A number of events
changed this plan. Merchants and residents opposed the sub-
way alignment between West Portal and St. Francis Circle.

The concern was based upon the disruption which construction
would effect and the impact an underground transit alignment
would have on the visibility and accessibility of merchants.
The merchants and homeowners approached the Board of Super-
visors to protest against the subterranean transit.

diclichs



Simultaneously, pressure was mounting for a transit station

at Davis Street on the Embarcadero in the Financial District.
Thus, while the proposed alignment was being rejected by the
local community beyond the West Portal, the City was searching
for funds to assist in placing a station at Embarcadero. This
location was one not included in the preliminary plans for
BART. In the interim, howewver, the City's Redevelopment
Agency had been able to stimulate considerable developmant

on previously underutilized land on the fringe of the Finan-
cial DPistrict. The partnership which was to develop over
tnree million square feet of ocffice and retail space in the
area, in addition to an B40-room hotel, applied its leverage,
This pressure, among cthers, supplied an incentive for the
city te corstruct the Embarcadero station.

The City began seeking BART cooperation, as well as funding
asslstance in developing an Embarcaderc station. The incre-
mental funds made available by constructing the Muni track
beyond the West Portal at grade was applied to a Muni

station at the West Portal, with the remainder being applied
to the expense of the Embarcadero station. The City's remain-
ing portion of the costs of developing that station were
raised through tax increment bonds on the redevelopment area.

f. Transbay Tube

The decision to build a transbay tube rather than utilizing

Key System tracks on the Bay Bridge was the determined wvision
of the early planners that only fast and convenient transpor-
tation would be effective in reducing dependence upon the anto-
mobile. The engineers felt that a bridge-borne system could
not possibly reduce travel time between Oakland and San Fran-
cizsco much below 22 minutes., With a transit tube, however,

the elapsed travel time was projected at less than 11 minutes.
Thiz determination to provide a rapid interurban system nar-
rowed the alternatives to a transbay tube, although the "Re-
gional Rapid Transit" report in 1955 fully described a minimum
system using the Bay Bridge as a transbay alignment. Nonethe=
less, the minimum system description recognized the significant
problem of route alignment on the Bridge's western approaches.
In order to maintain the performance standards, the system
would certainly not need to go underground in San Francisco.
The minimum system would certainly not permit esasy transi-

tion from Bridge-borne tracks to the Market Street subway.
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The original Commission had assumed the transit system would
use the Bay Bridge when it charged the consultants to pre-
pare a regional transit plan..  Arthur J, Dolan, Jr., a member
of the Commission, credits /PRBHM with the imagination to con-
struct a tunnel.l John Beckett, on the other hand, Chairman
of the Engineering Committee which selected the consultant,
notes that PRIM was always noted for its tunnel technology,
an expertise evident in the novel anti-earthguake joints at
the tunnel and approaches. Further, once the report was pre-
parcd, the minimum plan, without the tunnel, was given such
short shrift by the engineers that it was never given a chance
85 a viable alternative.

3. Coordination with the California Divisicon of Highways

While coordination with the Division of Highways was not possi-
ble in the case of the route location for the Fremont line scouth
of the Wye, joint planning by BARTD and the California Divisicn
of Highways proved effective and mutnally beneficial in a
number of cases. This coordination has been credited to the
attitudes of a succession of district engineers in Highway
District 4 (with jurisdiction for the entire Bay Area) start-
ing with Barney Booker in 1954. Booker recognlzed that =--
bazed on the origin/destination studies of the PBHM report,

the most comprehensive contemporary study -- future freeway
capacity would not carry all of the travel demand. Thus,

BART was identified as a supplementary transportaticn appreach
to the highway network. With this understanding, shared,
sometimes reluctantly., by a succession of highway englineers,
joint rather than competitive use of rights-of-way for both
freewavs and rapid transit was effected after the bond issue
for approximately 18 miles of joint alignment.

BARTD's first relationship with the Division of Highways, as
far as joint alignment is concerned, was 1lts agreement on
the Grove Shafter Freeway at the MacArthur interchange in
north Oakland. The BART alignment is in the median of the
new freeway for 3.5 miles through a densely developed urban
ar=a., In this case, BARTD's only alternative would have been
subway or aerial alighment; in the 1955 report, the Concord
line was routed out Breoadway. By 1960, through discussions
with the Diwvision of Highways, it appeared the Grove Bhafter
would be under construction concurrently with the proposed
rapid transit system. Thus, planning proceeded on the basis
of BART occupying the median of the new fresway.
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McDonald & Smart, Inc. interview with Arthur J. Dolan, Jr.
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The decision to share this right-of-way was one of the most
immediate urgencies for settlement of 3 taxpavers' suit
immediately following the bond election. The Division of
Highways had to commit for freeway construction shortly
after the bond election. Because of the urgency of develop-
ing a joint design, PBTE worked with the California Division
of Highways design staffs even during the taxpayers' suit, -
without certainty of compensation. Nonetheless, the start
of freeway construction was delayed 30 months because of de-
sign changes. The agreement had mutual benefits which pre-
wvanted the cooperative relationship from deteriorating from
the delay,

The agreement provided that BARTD weuld pay for the Division
of Highways' previous design plus 25% of a new design for the
3k mile stretch, including the Macarthur Boulevard interchange.
BART also paid the fee value of right-of-way occupied by its
facilities plus a percentage of the cost of slope areas and
clearance to the freeway fence, one-half of the costs of front-
age roads, landscaping, and fencing, all of the costs attributed
to BART specifically, and a proportionate share of utility re-
locations. The respective gavings have been estimated at up

to 575 million for BART and between 55-6 million for the-
Divigion of Highways.

Further on the Concord line, between Orinda and Walnut Creek,
BARTD established a route aligned to the south of an existing
freeway for 6.5 miles. In this case, portions of the freeway
were four lanes and others six lanes wide. The agreement which
was reached with the Division of Highways in this case Provided
for BART to pay the costs of widening the highway to eight
lanes, an improvement planned by the Division of Highways, but
not programmed for at least another decade. Although the cost
of the highway expansion was ultimately to be borne by the
Division of Highways, BARTD advanced the necessary funds. The
costs of this work was approXimately $32 million. The agreement
also called for BART to pay all costs of placing tracks in the
widened median and a negotiated sum for the benefit BARTD re-—
ceived from the existing roadway.

In San Franciseo, BART runs zalong an existing freeway and par-
allels it for some 3.5 miles, Again, BARTD paid all costs
associated with its construction plus a negotiated settlement
representing BART's benefits and savings from the prior con-
struction of the highway. Unfortunately, the costs of this
agreement and the construction time could have been redurcad
substantially if BARTD had been able to enter into planning
arrangements prior to the bond election. But, as with the
MacArthur Boulevard route, BARTD was unable +to benefit from
constructicon related to the Scuthern Freeway prior to 1962.

The inability to coordinate transportation facilities within
d region are exemplified in the cases of BARTD being unable
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to take advantage of the construction of MacArthur Freeway
and the Southern Freeway. A need which must be recognized

iz that transit planning should be considered an element of
comprehensive regional transportation planning, rather than
dysfunctionally relying on a separate political entity which
focuse=s on transit planning in contrast to highway planning.
In the case of reglonal rapid transit for the Bay ARea, mutual
savings would have accrued to each transportation mode,
compounding the savings which the public would have realized.
The absence of firm direction by & regiocnal transportation
agency is made even more poignant by the eventual assignment
of a future transit mode to the MacArthur Freeway corridor
by ABAG, the regional planning agency, after its creation

in the early Sixties (and after the Freeway's completion}.

A further example of cooperation between the Division of High-
ways and BARTD relates to the BART route south of Hayward,
which parallels a future freeway for approximately 4.5 miles.
While plans are not yet complete for the freeway, the align-
ment has been established. Hence, an agreement was negotiated

for BARTD to purchase through "total take" transactions suffi-
cient common right-of-way for future mutual use.

BAETD also effected a railroad reloccation necessary for both the
transit and the freeway alignment. The state was to reimburse
BARTD when the freeway is to be built. While BARTD had hoped to
use these acquisition plans, developed in 1960, as leverage for
the state's providing an alignment for BARTD on the Southern
Freeway, the state's attorneys discocuraged any agreement for
fear of a potential charge of an improper fiduciary interest

in the Division of Highways on behalf of BART.!

B. Construction of a 71-Mile Rapid Transit System

The successful bond issue election on November 6, 1962 wasg

the clear public signal that implementation of a regiocnal
rapid transit system was to become a reality. Up to that
time, those most intimately involved in rapid transit plan- .
ning, including the immediate BARTD staff and the PETBR plan-
ning and engineering team, were working toward a single goal:
bond issue approval. While the 1956 "Regional Rapid Transit"
Plan prowvided the early planning basis for an interurban rapid
transit system, the engineering effort between 1959 and 1962
was primarily an elaboration of that early planning effort in
order to project more accurately the costs and the configura-
tion of the ultimate system. This definition was essential
for gaining woter approval in the bond election, and even more
esgential in establishing the cost the public would hear in
voting in faver of a regional transit network. Once the bond
election was passed, the District had the mandate to construct
the 71-mile system presented to the wvoters.

— AL

lhﬂﬂﬂnalﬁ & Smart interview with Harry K. Mo=ses.
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Actual design and engineering of the system, as well as Con-
struction, did not commence until after the November election.
The contract entered into between the EARTD and PBTH in 1459
called for the engineering to "perform engineering services
a5 required in finalizing and completing a plan and program
for construction of a rapid tran=zit sy¥ystem for the San Fran-
¢isco Bay Area.!" The contract did not inelude final design
and construction of the system within its SCOpe.

1. Selection of Contractor

Immediately after the election, however, the planning momentum
urged the District to get on with the final engineering and
design necessary for construction. The District considered
the Joint Venture the appropriate contractor since it had com-
pleted all of the preliminary engineering. In fact, the lina
between the contractor and staff already was nearly indistin-
quishable. Even Stokes has admitted it was difficult to know,
in those days, who worked for whom.

Selecticn of a contractor to manage and oversee the implementa-
tion of the mandate of the election was not put out for compe-
titive proposals. Despite the magnitude of the contracts
involved in building a $1 billion system, there was never

any guestion at the District that PBETE, who had provided the
final planning and programming for the system, would be
responsible for construction management. Tn fact, the origi-
nal marriage of the three firms was based partially on the desire
to enhance the construction capability of Parsons, Brinckerhoff,
Hall and Macdonald, the predecessor of PEOD which had been re-
sponsible, under Walter Douglas, for the "Regional Rapid Transit"
report. That marriage, however, occurred in 1959: by 1962, the
Joint Venture was sufficiently integrated into the small core
Staff at the District that decision regsponsibilities were not
absolutely clear. One of the issues of the citizens taxpayers'
suit challenging the bond issue election, in fact, was the
relationship between the two,

The Board of Directors decided that PBTB should he retained sub-
Sequent to the bond election campaign. A decision was made not
to solicit proposals; and, on November 15, in an open meeting,
the Board decided to set a date for the next maeting, at which
time the retainer agreement would be approved. On November 25,
the taxpayers' suit was filed which ineluded an injunction
against the Joint Venture billing any cost to the District or
BARTD paying any invoice to the Joint Venture until sattlement
of the suit. On November 2%, at the scheduled meeting of the
Board of Directors, the retainer was signed. Once the injunc=-
tion was served, no disbursement of funds for further design
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ur_canstru:tiﬁn was permitted until settlement of the suit,
which did not occur until the following summer. The Joint
Venture, however, proceeded to work and acecrue expenses on

their own assurance that the suit would be settled in favor
of the District.l

2. The Terms of the Retainer and Their Implications

The construction and operation of a large rapid transit system
invelves a comprehensive scope of activities, inclwding engi-
nearing and construction, insurance, utility relocation, and
procurement contracts. The magnltude of this contractling re-—
sponsibility is substantial:; administrative control alone would
regquire a substantial staff. The Directors determined that the
appropriate means for providing administrative control over the
contracting process was to retain a single engineering Jeoint
Venture which would administer and evaluate the progress of all
subcontractors.

With the approval of the 1962 retainer agreement betwean BARTD
and PBTE, PBPR assumed responsibility for directing the total
engineering of the basic BART =system to include overall system
planning through research and development, design and manage-
ment of construction, and startup and gualification testing of
all facilities and systems. In some measure, this retainer
agreement called for the delivery of a "turn-key" rewvolutionary
rapid transit system. Later, the introduction of operational
responsibility and review of ultimate eguipment delivery would
revert to the BARTD staff, particularly after 1967, when confi-
dence in the Joint Venture's control was beginning to wane
slightly and the need for operational input became manifest.

In 1962, however, PBTB was sanctioned with full responsibility
for implementing the mandate for a regional transit system.

During the planning stages of BART, Parsons, Brinckerhoff,
Quade and Douglas (previously PBHM) had assumed owverall re-
sponsibility for Joint Venture management and for technical
progress. While Tudor and Bechtel had their respective roles
in the final planning studies of 1959-19%62, PBOD provided lead-
ership and project control, a role predicated on PBOD's con-
siderable public construction experience and planning capabilit
(which had resulted in “"Regional Rapid Transit" in 1955).

=

lMcDﬂnald & Smart, Inc. interview with Richard J. Shephard,
District Secretary, BARTD.
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Construction of the first rapid transit system in a half century,
howaver, was clearly a massive public works undertaking. The
need was evident to include a constructicon firm capable of re-
alizing the plane for Jl-mile transit system and a transhay
tube. Thus, Bechtel Corporation, a San Francisco firm which
wWas among the largest €ngineering construction organizations

in the world, was made s part of the Joint Venture in 1959.

The understanding among the partners, under conslderable pres-
sure from Steven Bechtel, was that Bachtel would assume leader-
ship of the Joint Venture during the implementation stage (sub-
Sequent to the 1962 election). Members of the Joint Venture
who were present during the negotiations of the Joint Venture

Bay Area businessman, was reluctant during the initial ne-
gotiations with walter Douglas in 1959 to give up the lead-
ership and management role of the Joint Venture even during
the final planning stages,

Although the Board of Control of the Joint Venture granted each
Iirm a single, and equal, role, the financial agreement =- hence
real control -- finally effected called for PBOD to retain a 50%
interest in the Pre-election Joipt Venture. With each of the
construction partners, Tudor and Bechtel, to retain a 25% in-
terest. After the election, the interest gshifted: Bechtel
gained eontrol of the management of the Joint Venture and 45%

of the financial interest, while PBOD and Tudor retained 27k%

of the Joint Venture each.

in developing the vision of BART, While Bechtel was experi-
enced in massive construction projects, its experience was
less impressive in having to deal persuasively with the sensi-
tivities of public groups as diverse and wocal as BART's con-
Stituency. The intaraction with public agencies, a mode of
business familiar to PBO&D, was not a normal experience for
Bechtel, whose reputation had been made in massive construc-
tien of turn-key projects. T+ has been alleged that this
leadership change brought insensitivity to the project with-
out enhancing management control, Furthermore, the pressures
brought to bear en PBO&D to associate with a local firm to
engineer electrical and train control systems, rather than
PBQED's more experienced first choice, may have been detri-
mental to ultimate_system performance.
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Under the design, development, and construction management
retainer, PBEQ&D assumed responsibility for the design of

the transkbay tube; Tudor designed the aerial structures used
on 2% miles of line; and Bechtel designed the third rail
electrification system, monitored the development of the
automated train control system, and provided overall manage-
ment direction. Tegether, PBTB monitored and contreolled all
aspects of facility construction and system installation which
included inspection and final approval of the completed work.
Approximately 200 contracts were involved in designing, con-
structing, egquipping, and starting up the BART system.

While BARTD's responsibilities in the area of contract admin-
istration legally extended from the point of contract adver-
tising through the final contract analysis to achieve financial
closecut of each of the construction, capital eguipment, agency,
and utility relocation agreements, BARTD delegated its respon-
sibilities for direct dealings with contractors to PBTE. These
responsibilities included:

== Overall management of design, ranstructlnﬂ. and route
development activities;

-- Control of design and construction costs; and,

-= " General planning for startup, gqualification testing,
maintenance, and operation of the completed trans-
portation system.

In order to provide an organized approach to the management
of construction contracts, BARTD and PBTB established a set
of policies and procedures for their joint use.l

These instructions on change orders deal with the process
by which BARTD controlled changes resulting from design
changes, field engineer changes, contractor recommended
changes, omissions, increased or decreased work related to
the original contract, and District or contractor caused
delays, While the Board of Directors was charged with re-
viewing and approving project expenditures in excess of
53,000, this review policy proved cumbersome in dealing
with the changes which occur in a billion dollar public
works project. Thus, the Board delegated the auwthority to
approve change orders up to 5200,000 to the General Manager.

s ——

l"Chanqe Order Authorities, Procedures and Practical
Considerations," BARTD.
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BART's record for contract changes and claims was less than
5% of comstruction cost, which is not excessive by public
works' construction standards. A more significant problem
lay in the occasional disparity between specifications and
expectations, which caused a completed project at a given
price to appear inadequate. Design changes, which cause
additiconal cost, can be mistaken for overruns.

Through 1965, of course, the need for strong control was

not apparent either; the District still retained a sense of
euphoria, borne of the public mandate, the magnitude of the
resogurces available, and the challenge of ultimate "new
technology" solutions. Technical alternatives were studied
at will, and the receptive bond market provided capital
funds, which were earning interest in excess of bond pay-=-
ments. Thus, the need for strong management control did not
surface until 19465, when the drawdown of funds was obviously
occurring well before the associated benchmarks of system
completion.

One alternative to the delegation of contract guthority to
PATE might have been considered. Establishing full contract
management and control capability within the BARTD staff was
dismissed as inefficient in the GK report on staffing pro-
duced in 1963. The absence of sufficient staff even for
adequate contract management review was to prove a weakness
condemned by both Stokes and Dahms. BART was dependent

upon FETB to manage and review even its own work. Initially,
all alternatives were considered internally by PBTB, with
single recommendations emerging from their studies. This
approach reduced the ability of BARTD to choose among al-
ternatives, Later, after 1965, as BARTD increased is staff-
ing capability, more and more alternatives came before the
staff and Board for decisions. 2XAccording to Dahms, "More
accruately, PBTB presented ;ts studies directly to the Board
without staff involvement."l! Hence, not only did the staff
not participate heavily in the carly years in the formulation
of fipal alternatives, they did not even have a serious re-
view function regarding alternatives. The relaticnship was
directly between the consultants and the Board.

In return for assuming the responsibility of contract managemeant ,
PETB received a total compensation amounting to nearly 5142 mil-
lion through July 1, 1972. (The Composite Report and the
Retainer Agreement cited an expected $47 millien fes fny an-
gineering services.) This fee covered eXpenses and profits for
design and management of construction contracts totaling, at
that time, $1.43 billion. Opinions are sharply divided over

1 i drtial
McDonald & Smart, Inc. interview with L. Dahms, Acting General
Manager, BARTD, July 31, 14975,

120



the appropriateness of this size of fee. This fee amcounted
to approximately 10.5% of total construction costs for the
basic BART system and compensation of 6.2% of the total con-
struction costs for the transbay tube and appruauheﬂpl

In addition to the inability of the staff to control the
Jolnt Venture, a second issue revolwved around the Retainer
Aoreement's approach to Joint Venture Compensation. The
Hetalner Agreement provided for reimbursement of direct
costks, and overhead and profit as a percentage of direct
labor costs. WVirtually no ceiling was placed on allowable
reimbursable costs, nor was definition of reimbursable costs
particularly explicit. An alternative might hawve been cost
plus fixed fee or a percentage of estimated total construc-
tion contract costs. Either of the latter two approaches
could have been structured flexibly to permit possible in-
creases for enlarged scope, negotiated on an annual basis.
Certainly, this latter provision is essential, insofar as
many of the cost overruns of the BART project were related
to redesign, re-engineering, or unanticipated community de-
ands. The engineer=s, on the other hand, undoubtedly felt
the uncertainties associated with the costs of construction
and the design problems bechooved -a cost plus percentage fee
bazis for implementation of BART. Thus, the retainer agree-
ment was structured upon an overhead allowance and fee fac—
tor of 125% of direct labor wages and salaries incurred in
the central office, 90% of direct labor wages and salaries
incurred in the field offices, and 10% on subcontractis.

At BARTD, there is support for the type of agreement which
was negotiated with the Joint Venture. The total fee was
not excessive in the context of engineering contracts for
highways, for example, which can typically run over 20% of
total construction costs. Furthermore, given the uncertain-
ties of the design and engineering reguirements, a fixed

fee contract may well have constrained the contribution the
Joint Venture was willing to make. According to Dahms, "The
basic problem was not the agreement, but the inability to
manags PBTB." B

3. The Construction Schedules: Costs and Delays

There was never any doubt of the magnitude of the cost of
constructing a 71-mile rapid transit system in a metropoli-
tan area, In fact, the dimensions of such an undertaking

lMcDﬂnald E Smart, Inc. interview with John Ewverson, Managing
Partner, PBTB.
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ware overwhelming even to the engineering estimators, ac—
cording to PBHM engineers working with the Joint Venture.
The system, as proposed, was unprecedented: few of the
characteristics had been fully engineered even in other
industrial applications. The uncertainty associated with
costs was substantially recognized by BARTD and the Joint
Vanture,

There were few key decisions which uniquely affccted the
increased costs of building BART. Many events conspired
to cause the cost escalations, and numerous decisions were
made to cope with these overrruns -- decisiens which dig
have some impact on BART's ultimate configuration. Thus,
the significant decisions were ones of reaction, as well
as the foreclosing of alternatives.

The BART management acknowledges that the construction
schedule was. rarely delayed by unforeseen construction
problems. The primary delays were caused by the bistrict
being unable to reach agreement with local jurisdictions
or by management decisions on the part of the staff, par-
ticularly in response to available financial resources.

As far as system construction (as opposed to equipment con-
struction) is concerned, the dilemma which BARTD faced was
that each delay imposed a considerable cost in addition to
inflation, and the availability of funds was limited.

a4. Initial Estimates of the Composite Report

The estimates of the Composite Report, which determined the
size of the bond issue in 1962, provided a conscientous at-
tempt to place. a price on the still-unspecified system. It
was recognized when the estimates were prepared in 1960 that
scheduling would have an impact on total cost, given the
tendency for inflation, appreciated value on rights-of-wavy,
and the phased capacity of the construction industry to
assimilate the work.

The summary of estimated construction costs attempted to
include most conceivable expenses associated with the new
s¥stem: track and structures, stations, yards and shops,
electrification, train control, utility relocation, engi-
neering charges, right-of-way acguisition, contingencies ;
and, notably, inflation. The latter category was not a line
item normally discovered in conventional engineering esti-
mates. The projected 8 1/2 year construction schedule,
however, behooved some consideration of inflationary pres-
sures and the Joint Venture decided to separate inflation
from its normal cateqgory of contingencies. WNearly 17% of
total construction cost was allowed for inflation. Approx-
imately 10% was permitted for contingencies.
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The role of estimating the future costs was delegated within
the Joint Venture to Bechtel, which already had a full esti-
mating department within San Francisco. Several sources in
the Joint Venture have alluded to the difficulties of this
arrangement. Bechtel Corporation, as a large engineering
firm accustomed to dealing in a highly competitive market
for private contracts, was loathe to permit sufficient in-
teraction between the estimators and the Parsons, Brincker-
hoff personnel who had experience in transit systems. Bechtel
chose to hold the =zources and worksheets for estimates very
closely: even the operations people within the Joint Venture
who wished to confirm the appropriateness of estimates fre-
gquently were denined access to the waorksheets. Even in the
presentation of the engineering study to the District Board
in May, 1960, the members of the Joint Venture were not ad-
vised of the cost estimates until half-way through the pre-
sentation when a Pechtel messenger arrived with the final
estimate during the Bechtel partner's presentation.l

Although there is no indicated that costs were consciously
undersstimated, when engineering costs approached 3752 mil-
lion, the stimulus to estimate further all of the potential
coste associated with the system -- amenities such as sta-
tion design, landscaping, and predictable but unspecified

engineering studies —- was diminished. "We weren't looking
for additional expenses at that point," one involved engineer
has stated, "although we were vaguely aware other costs might
exigt.” ;

b. Discovering Cost Bealities

1t would be three ycars before the District would fully accept
that the Composite Report's estimates were inadeguate. The
potential construction cost overruns and the costs of desian
improvements -- as well as their implications for the District's
financial situation =-- were reviewed less critically partially
by the confidence which repeated successful bond sales pro-
moted, particularly as the District's large cash balances

from bond sales earned revenue in excess of interest regquire-
ments.

1M¢D¢nald & Smart, Inc. interview with Harry Moses, op-cit.
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Although the Composite Report estimates of cost allowed for in-
flation, based on a separate historical cost trend curve for
each of the major categories of work, dramatic escalation in
Bay Area construction costs were evident by 1965. Inflation
averaged 2,8% per year between 1960 and the cnd of 19g4. In
1965, the cost escalation rate leaped to 6% (the Engineering
News Record construction costs index for San Francisco actu
ally registered an inflation rate as high as 8% in 1965).
Thus, by 1966, the full inflation allowance in the initial
cast estimates had been consumed and $17 million worth of the
contingency allowances had been absorbed by increasing con-
struction costs. BAdditionally, labor costs were increasing
AL as much as 11% to 12% per year. -

Inflationary pressures were exacerbated by a second unfore-
Seen force -- thé Vietnam War's absorption of heavy construc-
tion resources. By 1965, the buildup in Vietnam was gaining
momentum and heavy engineering contractors were fully committed
in the constructicon of the infrastructurc for military activi-
ties in Indochina. A serious shortage of laborers in ecertain
construction crafts was experienced in the Western United
States, particularly in the Bay Area. Naturally, the same
demand for construction materials for the war effort was pPro-
viding much of the inflationary pressure., As a result of this
demand for construction rescurces, many contractors were with-
drawing from bidding on domestic public works projects.

By 1%65, the bidding patterns of contractors seemsd to indicate
that the contractors were becoming more particular on which
projects they chose to bid. Contingency and profit margins
included in bids were increasing; furthermore, cne contractor
indicated it was necessary to plan on operating on a premium
overtime basis in order teo attract and hold labor necessary

for project completion. Thus, events beyond BARTD's control,
for the most part beyond reascnable expectations of the esti-
mators in 1960, were causing construction costs to soar beyond
projections. In 1966, BARTD noted that some 30% of haavy con-
struction was labor-related, and those costs wers then rising
at a rate of more than 11% per year. Some 55% of cach job

was material and equipment, with costs increasing at an annual
ratc of 3%, The remainder of the job was primarily contract-
ors’ markup which alsoc was increased at a rate of 3%-5% per
¥year. These rates ware well in excess of the initial estimates
for inflation.
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By mid-1965, after the year—-end audit, concern over the in-
adequacy of previous engineering cost estimates was increas=-
ing. A chronology of the action of the engineers, the staff,
and the EBoard,; summarized in Table IV-1, indicates the events
related to this concern. At BARTD's express stipulation,
cost control procedures were imposed upon the Joint Venture,
perhaps too late.

The early years, 1962-1965, witnessed substantial investiga-
tion of design and engineering alternatives and options, many
of which were not ultimately pursued. In the case of BARTD,
extending a dormant technology, this research and development

was unavoidable; nonetheless, inevitable and often unpredict-
able costs would be incurred,

The costs associated with redesign of stations, relocatien of
stations and routes, and the provision of amenities, as well
as the costs of alternate studies associated with these issues
were not budgeted. Although BARTD and the Joint Venture
acknowledged that the engineering of operational equipment
gtill was to be developed subsegquent to the bond election

(the final determination on dual-rail steel on steel fixed
guideway was not officially made until 1964}, they both held
the misconception that station and route decisions were fu}ly
defined in the plan presented to the voters -- that community
participation during the planning process was adeguate to galn
expeditious agreements and only acguisition of the right-of-
Way was hecessary. This proved a costly misconception.

The lack of a total comprehension of the costs of implementing

a rapid transit system, based to some extent on the absence o f
communication between operational enginsers, planners, construc-
tion engineers and estimators, was responsible for a significant
portion of the cost escalations.

On the other hand, considerable criticism has been levied upon
the Joint Venture's management of the project after 1962 when
Bechtel assumed the role of project management and control.

Some sources at BARTD indicated the problems which occurred
between 1965 and 1967 were a result of the PBTB team losing
key managers. Sewveral responsible sources formerly within
PETE, however, indicate a total lack of respect for the manage-
ment capability of the Bechtel organization which was by then
the managing partner. By 1367, according to thse sources,
Bechtel was managing in much the manner it originally had es-
timated the project, minimizing the interaction with the plaq—
ners and engineers representing the other partners of the Joint
venture. As a result, few Parsons, Brinckerhoff or Tudor per-
conrel remained in the Joint Venture head office by 15967,
partially from a sense of frustration toward the Bechtel G
management and partially dus to the frustration of underutili-
zation. This management problem merely exacerbated the 1lssue
of costs exceeding estimates.
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TABLE IV-1

CHRONOLOGY OF ACTION RELATED TO

INCREASED COST BY STAFF AND BOARD

BOLRT Staff BART
Date Aotion or Engineers Board

May, 192 Cost estimates prepared in Approved

Composite Report on 1960 base.

l. Applied 20% for inflation from

historic trends.
2. Bpplied 10% for unforezeecn cob-
tingencias. - .

3. Project time schedule,
Decembar 10, zeneral Ubligation Bonds Asproved
1963 limited to 15% of assessed valuation.
September 10, Engineering cost analysis submitted FPETE Report to
lﬂﬁd_ to Board outlining potential impact ERRT Board

of inflation and discussing cost

limitations on items not considered

in Composite Report.
Cecember 4, RBeview- of engineering program status PETE Feport to
1964 and cost analysis, BART Board
May 13, 1965 First warning of financial implica- PETH: Feter Report to

ticns of delays relative to consid- Vandersloot's Board

eration of alternatives (estimated Interim ERe-

510 million}. port to BART

Board

June 9, 1965 General Manager directed Development  BART Develop-

and Operations to prepare estimate ment and

on project costs. Operations
June 10, 1985 PETE engineering budget and untility Rpproved

ralocation budget for six-month

pericd beginning July 1, 1965.
Jualy 7, 1965 Genaral Manager instituted with PBTE BART, PETE
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a stringent system of cost control,
a program of cost reduction and a
monthly revision of cost projection.




Table IV=-1, Continued

Datea

July 27, 1965

August 16,

Aucust 20,
1965

Dotobar 18,
1955

Detabar 25,
lags

Octobexr 27,
1965

Qctober 28,
loes

HNovyembeaey 30,
1965

December 9,
lags

ing.

cogts.

Ganeral Manager assigned cost con-
trol responsibility to Director of
Development and Operations.

PBTB September Cost Report showed
only 55 million of contingency
remaining.

BART Staff BART
Aotion or Enginegrs Board
Fencral Manager advised by Devalop- BART,; FETE
ment and Operations that cost reduc=
tions amcunting to approximately
40 million had been discussed at
the FBTE Board of Consultant's meet-
ing on July 15, 1565
FETE furnished June cast projection FETE report
‘polnting out alarming trend in use to Director
of available funds for enginesring of Develop-—
and construction. The report [after ment and
taking into account the 540 million Operations
cost reduction) indicated that there
was lesg than 510 million remaining
in contingency.
Meeting of FETB engineers and archi- PBETB, District
tocts with District staff where cost Staff
control was emphasized and need o
keep expenditures within limits of
voter-approved financing.
PETE Rungusgt Cost Eeport reflected PBRTE report to
only 5 million contingency remain- Director of
Development
and Operations
General Manager review with Engi- Report to
nesring Committes the status of Board
project costs.
Genaral Manager reviewed with Report to
Finance Committee the status of Board
Project costs.
General Manager reviewed individually Beporl Lo
with Directors the status of project Board

Development
and Operatiocns

FBTE report to
Director of
Development
and Jparaticons



Tahle IV=1, Continued

Date

hetion

December 10,
1965

Pecambaer 20,
lags

December 29,
1945

January 12,
1966

Januzary 20,

1966

January 25,
27, 28, 1966

February 11,
1o&s
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PETE October Cost Report showed
$11 million contingency after pro-
viding 579 million for engineering.
The report specifically did not
raflact possible cost rise as the
result of the Oakland bid.

Engineering Committee recommended
rejection of KOOl bid and redesign
to maximize competition. BReviewed
reaszons for high bid. Recormenda-—
tion to Board of Directors that bids
on TOOL1l Transbay Tube be accepted.

FETE November Cost Report contained

-ne forecast.

Engineering Committee reviewed
alternate plans for K001 bid.

(Fage 2) "Memorandum re: HRapid
Tranzit Financing™ of January, 1966
called attention of the Directors
to l8-month delay in expenditures
compared to Composite Report,

paga 35.

"Potential Federal Financial Assist-
ance for Rapid Transit."

Projected Cost Evaluation Report by
FETE projected cost of system under
varicus levels of Inflation and 4if-
farent alternatives reviewed by
Finance Committee and Board. These
included cost overruns if Qakland
K00l bid was accepted or rejected.

PBTE December Cost Report forecast
5085 millien for C0B with inclusion
of £76 million contingency.

BART
ar Enginssers Board
. PETB report
to Director
of Develop=
ment and
Operations
Report to
Board
PETE
Report to
Board
Report to
Board
Reports to
Board
PRTE



Table IV=-1l, Continued

BART Seaff BEART
s N e e T Action or Engineers _Board
Various letters regarding cost
control investigations:
June 14, 1965 Engineering management costs FETH
July 9, 1565 Project costs PETE
July 1lé, 1965 Cost comtrol FETBE

July 23, 1965 Construction cost reduction analysis PETE

fugqust 13, Cost control program BART
1965

Afuagust 30, Project construction cost reduction BART
1965 analyvsis

December 20, Engineering and management services FETE
1965

January 19, Strengthensd control and estimating FETE
12g6a procedure

Source: BARTD response to Legislative Analyst's Office,
February 24, 1966,

12
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Recognition of impending financial problems occurred late in
1965. Cost control measures were implemented following the
annual awdit for the year ending June 30, 1965, which revealed
the seriousness of the premature drawdown of Ffuhds. The Dis-
trict's General Manager assigned to the Department of Develop-
ment and Operations, as of November 30, 1965, responsibility
for cost control over Joint Venture engineering activities and
contract administration. Arthur Young & Company, the District's
accountants, was engaged later that vear to implement a cost
control system for the staff., This effort reversed the previ-
ous practice in which meérely general budgetary control was
exercised by the District, by means of review and approval of
the Joint Venture's 6 months' budgets,

c. Changes in Design

Inflation was not alone as a source of escalation for the ecost
of BART. In 1962, the Joint Venture knew what they intended
to do: the intention of the system was fully characterized in
both "Regional Rapid Transit" and the Composite Report. What
was less certain was how to do it.

Within the limits of capital funds available, it was the
Board's policy to authorize and approve improvements to the
system in the light of the latest technology of transit de-
sign and operation and to consider changes in design plans
which would contribute to the aesthetics of the svstem and
the appeal to riders.l This proved a fairly generous policy,
particularly in the absence of strict cost control, since
many of the improvements were the result of costly studies
added to the incremental costs of the improvements., This
policy of developing the most attractive possible system for
its riders was considered instrumental to any attempt to af-
fect medal split. In conjuncticn with inflation, however, it
drew heavily, and prematurely, from engineering funds.

By 1366, systemwide changes had resulted in an increase of at
least $86 million (at the 1960 price level, ignoring inflation)
as a result of additional scope. These changes are summarized
in Table IV-2. A number of these changes clearly reflect het-
ter knowledge of the ultimate design of the system. On the
other hand, recognition of the problem of engineering the system
shounld have occurred prior to the Composite Report, augmenting
the contingency fund in order to accommodate new technology
improvements.

lAnswers to guestions posed by Mr. L. D. Dahms, then assistant .
to the Legislative Analyst, on March 2, 1966.
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TABLE IV-=2

SYSTEMWIDE CHANGES

1960 Cost Basis

5 Millions

Tunnaeled Subway has been used in lieu of cut and cover
construction in downtown areas to minimize traffic dig-
ruption in important streets. Extensive soil and earth-
quake investigations indicated use of metallic lining
materials for subway tunnels. Favorahle quotations for
geqmented steel lining materials as opposed to cast iron
dictated ths selecticn of steel liners. Subssgquent in-
veatigation has indicated the probable requirement for
compressed air tunneling for deeper tunnels in Oakland,
Mizssion Strect, and Market Street subways.

Subway Stations are longer, wider, and deeper than speci-
fied in the Composite Beport. This resalts from the use

af center platform design, mors strategically located
entrances; increased mezzanine headroom, additional space
for service mechanical and electrical eguipment and adjust-—
ment to accommodate tunneled line, Outer Market Street and
West Portal streetcar stations have been decreased in
length resulting in scme decrease in this sector.

Additional Escalators have been provided in subway and
agrial stations to make vertical transportation more COn-
venient and efficient. The Composite Report design pro-—
vided one escalator at each asrial station and did not
provide escalators between subway mezzanines and the street.

Station Completion work including mechanical and electrical
sorvice systems, ventilation systems, and architectural
fFinish, which was indicated to be a functional tvype in the
Composite Report, has been improved to provide more attrac=
tive faeilities for the public. Quantities of work have
increased with the increased size of subway stations.

Train Control concepts have been developed to a greater
degrese of sophistication than those provided in the
Composite Report.

Landscaping has been added in lieu of the erosion control
provided in the Composite Raport.

Track Gauge has been increased form the standard to 5'-6"
to permit use of lightweight wvehicles with reduced operat-
ing cost.

15

22
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Table IV-2, Continued

1960 Cost Ba=sis
& Millions

B. Farea Collection System has been changed from a cash EYS=
tem to a fully automated system. 3

9. Traffic Control specified in ayreements with cities along
the rapid transit routes has been more extensive than
contemplated in the Composite Report. 5

10. Electrification cost has been reduced based ob improved
technology and aquipment. {17)

11. Xards and Shops have been relocated to the line locations
in licu of the central lecation at the Oakland Mole as con-
templated in the Compesite Foport. Maintenance of Way
Facility in 0Oakland has been added. 3

12. Track has besn changed from the concepts used in the Com-
posite Report. Hetaining rail has been deletad oXeept in sharp
radius curves. Supporlk system on structures has heen ro-
designed and rail weight has increased by about 20%. 5

13. Rapid Transit line location and ancillary construction
changes have been made from the system contemplated in the
composite Heport. Subway line length has increased in Oak-
land, as a result of relocation of the Oakland Wye and sub-
way portals, adding o cost. Greatar uge of at-grade con-
struction has been made resulting in a reduction in cost.
Ancillary construction, such as street reconstruction, grade
meparations and utility handling have increased over that
contemplated in the Compozite Repeart resulting in a major
increage. Tunncled line has decreased in length reducing
cogt and right-of-way eost has decreased a a result of vari-
ous allgnment changes. The net cost of various alighment
changes is 14

14. Engineering and Management Services costs have increased
raflecting the revisions in svstem design and construction
gcope Qutlined above. Also, special engincering services
beyord thuse contemplated in the Composite Beport have been
undertaken, inelvding the study, praliminary design, and
cost evaluation of many items which are not now included in
the current projuct scope. 17

15. GQalifornia Division of Bighwave engineering and construction
management costs are higher than that contemplated in the
Composite Report.

=2
Total System Improvelents 86

Scurce: Parsons, Brinckerhoff-Tudor-Bechtel, March 20, 1967.
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Since 1966, system changes have continued to have an impact

on avallable financial resources. By 1975, expenses paid

from the general construction fund (which was initially funded
by the general cbligation bonds) had increased 566 million
over the 1966 reestimate, This increase reflects unanticipated
expenses for construction (largely inflationary, except for
elevator installation), increased Joint Venture fees (523 mil-
lion in additional expenses not programmed in 1966) ., the costs
of agency agreements -- many of which were not anticipated —-
inflated land wvalues, and, most significantly, pre-full reve-
nue operating expenses, security, maintenance, and startup
costs {an increase of 565 millicn).

d. Costs of Design Changes

No =single decision was responsible for adding unusual engineer-
ing costs to system expense, although the policy of permitting
exploration of engineering alternatives and accommodating com-
munity demands abetted the tendency. Responsiveness to commun-
ity demands is treated subsegquently; here, however, we can

itemize some of the engineering expenses, in addition to design
improvements, which results in premature drawdown of funds.

Route location engineering was underfunded from the start.
Not onlv was additional work reguired in making special al-
ternative location studies in the communities of Richmond,
Berkeley, Oakland, San Francisco, Hayward, Albany, and
Lafayette, but extensive route location surveys also were
required in support of unanticipated proposals for joint use
of freeway corridors in Southern Alameda County and Central
Contra Costa County. Az with all massive public works pro-
jects dewveloped during the 19%60's, there was considerable
demand for public participation. Thus considerable expense
was related to participation in public hearings on BARTD
planning and implementation issues held at the request of
local authorities.

Conceptual work and predesign studies not originally contem-
plated as a Joint Venture function also expanded the scope

of effort beyond that contained in the Composite Report.

This included the conceptual developmental engineering for
fare collection egquipment, which was originally presumed to

be part of the equipment manufacturer's effort. Additionally,
the Jolint venture yetained ceonsulting architects to provide
detailed conceptual work regarding the development of aesyhetic
details for the system as a whole. While the latter provided
a2 landmark and the valuable Manual of Architectural Standards
for BART, it was a $370,000 expense not provided for in the

Composite Report.

133




The development of alternative construction methods and the
obtaining of rights-of-way entrv permits +o accomplish soil
investigations werc further examples of additional sCope,

Finally, certain predesign efforts which the Joint Venture
accomplished were not part of the original estimatez vet,
in BART'S mind, were a part of a turn-key transit system.
These included, for instance, system computer programming,
train operation simulation programming, and the design for
the District's central control shortwave radio system.

The scope.of architectural design was increased substantially
over the Composite Report's estimate because of the unigue
treatment and special consideration for aesthaties whieh was
given bo each station as well as other components of Lhe sys-
tem. The Composite Report set ocut station design configqura-
ticns based on competitive utilization of standard featuras
throughout the system. Instead, BARTD made extensive use of
separate architectural firms, which resulted in an ectimated
$3.5 million over earlier prujections. The expense of indi-
vidual design elements included conducting engineering studies,
both architectural and structural, which were applicable only
to single locations. The evaluation of incorporating train
screens, ventilation equipment, and additional escalators
were among these studies,

Additional unanticipated costs relate tou such areas as BUTrVey=
ing, transit veshicle development, engincering (including models),
coordination with the Division of Highways, systems operation
support and, notably, staff support to the Districlt. This

latter category included negotiating and servicing BARTD labor
stabilization agreements, assisting District right-of-way ac-
tivities, providing assistance in public hearings, and assist-
ance in establishing aceounting, purchasing, and other systen
procedures.,

e. The Costs of Community Acceptance

A key decision in terms of svstem design and system expense was
the policy of the Beard to work closely with local commnities
in order to accommodate their demands concerning route and
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station location and alignment of BART facilities within their
commuhities. In preparing the engineering plan contained in
the Composite Report, it was the policy of the Board of Direc-
tors to have the District and Joint Venture staffs work closely
with the engineering and planning departments of the counties
within the District so that each jurisdiction's individual
views could be taken intoc account in developing the plan for a
regional rapid transit system. Following the bond election on
November &, 1962, it was the policy of the Board to authorize
the expenditure of engineering funds for special studies in
regsponse to the reguests of individual communities.

Although the District was capable of making unilateral design
decisions,; local communities retained leverage in their deal-
ings with BARTD since formal agreements were regquired from

each community before BARTD could begin construction. This
process of reaching agreement often involved painstaking ne-
gotiations over the number of amenities BARTD would finance
within the community. Many of the amenities which BARTD did
finally provide were not considered in the early cost estimates
for the system.

Eventually, 15 miles of the 7l-mile system were to be rerouted
from thelr original plan, and sixteen of thirty-four stations
would be relocated at community insistence. To date, BARTD
has executed 166 agreements, 96 with cities; 10 with counties,
15 with special districts, 34 with railroads, and 11 with the
State Division of Highways. The costs of this process was sub-
stantial in two terms: time and direct cost. The cost of time
was particularly substantial, given the rates of inflation
which accrued during schedule delays. Considerable reflnemant
and preliminary work became necessary to gain public accept-
ance of the system, locally, even after final location and
acguisition of right-of-way occurred. This was counter to the
basic assumption that work could commence immediately, and
hence resulted in substantial delays compared to the original
schedules. Agency agreements funded out of the general con-
struction fund alone totaled $82 million. An additional

SB0 million worth of projects based upon community or agency
demands were funded largely by federal assistance.l These
direct costs were augmented by the inflationary expense which
the delays caunsed by evaluating, approving, or rejecting poten-
tial improvements.

1
SFBARTD Comparative Data Report, January 31, 1375.
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The nature of delay caused by public or community action can

be 1llustrated in just a few examples. The taxpayers' suit
against the District bond election filed in November, 19672
provided a highly visible challenge which caused a 6-month
delay. The suit was filed November 29, 19562 and sattled, in
BARTD's favor, June 10, 1963. During the time of the legal
action, an injunction prewventad BARTD from disbursing funds

tc the Joint Venture or committing to constructien. The cost
of that delay was computed by BARTD at nearly $185,000 of

staff expense plus $12 million inflation cost,. Intangible
costs assoclated with that delay were the costs of reassembl-
ing the engineering team which was getting ready to begin

work in MNovember. Although the latter expense has been men-—
tioned repeatedly, it was reduced in magnitude by the decision
of the joint venture to continue work during the lawsuit based
on its confidence that the lawsuit would be settled in BARTD's
favor. The Joint Venture incurred approximatley $250,000 of ex-
penses which were later honored as reimbursable by the District.

[

In downtown San Francisco, fourteen citizens advisory groups
raised gquestions concerning BARTD facllities planned in the
City. Over the course of 16 to 20 months, BARTD sought an
agreement on station mezzanine extensions, station locations,
depth of BART structure below the ground, separate utility
chases, the width of sidewalks, the development of plazas,

the lengths of Muni platforms,; and location of station en-
trances, all seeking to satisfy the citizens advisory groups
that land use or traffic ciruclation patterns in downtown

San Francisce would not be adversely affected.?2 The inflation
costs associated with the delay these negotiations incurred
have been estimated at $6.5 million, with the cozt of staff
work estimated at $1.1 million. Additionally, of course, one
must take account of the costs of the betterments which were
accepted subseguent to agreements. In downtown Oakland, simi-
lar discussions caused a delay of 8 months and an associated
inflation cost of nearly 51 million.

One of the more highly publicized controversies between BARTD
and the local community occurred in Berkeley. In "Regional
Rapid Transit," the entire route alignment through Berkeley
wWas aerial. Subsegquent to that report and prior to the Com-
posite Report, Berkeley planners proposed a modification to
the section of BART which would be within the Berkeley city
limits, moving the alignment and placing a portion of it
underground. In the joint venture's final planning between
1359 and 1962, the engineering consultants agreed to place
the central portion of the line (about 1 milae) underground.
In local hearings, this plan was accepted by Berkeley, although
considerable disillusionment with the aerial structure was
exprassead, '

lMcﬂDnald & Smart, Inc. interview with Jack Ewverson, PRTE.

2EART Response to Senator Nejedlv's Questions Cuncerning_the'ﬂan
Francisco Bay Area Rapid District District, Oakland, California,
BARTD Office of Research, February 3, 1972.




In 1963, a new mayor was elected in Berkeley, Wallace Jchnson,
who felt strongly that BART should be placed underground through
Berkeley, primarily because the aerial structure was viewed as
having a blighting influence, creating a psychological barrier
between blacks and whites (since the street down which the
alignment runs i=s more or lese the bhorder between the black

and white neighborhoods of the city), having a detrimental
impact on businesses along its route, and being aesthetically
unattractive. A committee of the City Council, headed by Mayor
Johnson, was appointed; and, in the spring of 1964, it came up
with a proposal calling for the sale of “tax allocation bonds,"
$6.2 million of which would be earmarked for constructiocn of
additional subway alignment. The scheme would call for the

city to purchase the right-of-way under urban renewal programs;
bonds would be paid off from income from the sale of these prop-
ertieg, the value of which presumably would be greatly increased
by the BART construction.

The City Council committee concluded that only a border-to-
border subway would raise the property values along the right-
of-way sufficiently toc permit tax increment funds to pay for
the subway. Based on this determination, the city requested
BARTD to provide an estimate of the additional costs of total
subway construction. '

Thiz was the beginning of a continuing exchange over the esti-
mated cost of Berkeley's reguest, BARTD's engineers' preliminary
astimate of the incremental cost of placing the route underground
was 321 million. Berkelev's engineers, on the other hand,
adamantly defended an estimate of $10 million for realigning

he route underground. Berkeley estimated it could raise

$6.2 million from the tax allocation bonds and had receiwved
a HUD capital grant of $4.7 million to assist in covering the
remalinder. During the course of over twenty meetings of the
BARTD Board of Directors and monthly staff discussions, the

Joint Venture engineers and the Berkeley City Council argued
their respective estimates, which were important te the imple-
mentation of the undergrounding. While Berkeley was willing to
pay the incremental cost, BARTD reguired that financing to cover
the entire amount of their estimate be earmarked prior to
construction.

On September 11, 1964, the BARTD Board announced its decision.
It rejected Berkeley's reguest for an all-subwayv system, al-
though the rejection was couched in terms which permitted
negotiations to be pursued. Quiet negotiations carried con
between Mayor Johnson and Adrian Falk, Chairman of the BARTD
Board, resulted in an agreement on Cctober 22, setting up a
procedure authorizing BARTD to call for bids on the aerial
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. section in four parts of the city and on subways in two shorter
extensions on either side of the central station {(which the
eity could finance from available resources). This did not
foreclose the cption of extending the subway the whole length
of the city, although that consideration was held in abeyance
until adequate financing was arranged. Furthermore, the two
short subway extensions would at least provide reliable cost
estimates for the entire length.

Following the opening of bids, which came to an estimated

$7.1 million for the two shorter extensions, the joint venture
estimated that the total subway cost would be $25 million.

The Berkeley City Council then decided to offer the wvoters of
Berkeley a choice between the shorter or longer subway exten-
sions. The ¢ity asked BARTD to hold an election containing
three propositions: first, to establish a special district
within the BART District in which a bond election could be
held; second, to approve a bond issue in that special district
for $2.4 million, the difference between the subway bids and
the HUD grant; or, third, to approve a bond issue of 520.5 mil-
lion to cover (with the HUD grant) BARTD's estimate of the
construction cost of placing the entire route underground
through Berkeley.

A citizens committee was established in support of the propo-
sition for the longer Berkeley subway. Members of the City
Council strongly backed -- and even led -- the cgitizens com-—
mittee in a campaign to approve the larger bond issue. It

was a strong campaign which rode the crest of much anti-BART
sentiment, encouraged by the San Francisco Chroniecle's vitri-
olic campaign against the District. Endorsement of the com-
mittee's position on the larger bond issve was received from
the full spectrum of citizen and political organizations, from
the conservative Berkeley Citizens United +o the radiecal
Committee for Hew Polities. Even groups who opposed rapid
transit supported the referendum, perhaps as a means of placing
BARTD in the adversary role.

The election was held on October 5, 1966, two years after the
agrsement between Mayor Johnson and Adrian Falk. The approval
of the larger bond issue was overwhelming -- £2% favorahle.
Thus, in the most dramatic confrontation between BARTD and

the community, BARTD's planning was reversed, although at
community expense rather than at BARTD expense.

While BARTD did not agree with the psychological and aesthetic

reasons for rejecting the aerial alignment, its basic defense
of its earlier plan was based on the additional cost of placing
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the route underground. Berkeley's bond issue satisfied the
financial concern of additional cost for improvements, but
it did not cover the inflationary increment to BARTD's share.
The subway dispute had caused ? significant delay in the
timing of BART's= construction.

This was not the only delay in the Berkeley segment of the
BEichmond line. The Mayor and City Council had agreed on sta-
tion designs in which both the northern and southern Berkeley
stations would be partially above ground. The design of the
Ashby station, the southernmost, included a 700-feoot long,
5-foot high surface skylight, which permitted natural light
into the underground subway station but created a surface
barrier along its length. In the area surrounding the station,
however, the route more or less divides the black and white
neighborhoods. Thus, the issue of BART dividing the neigh-
borhoods, an issue raised against the aerial structure,
resurfaced.

In mid=-December, 1967, Ronald Dellums, then a Berkeley City
Councilman, decided to take the design of the station to
court, arguing that the understanding of the voters at the
time of the referendum had been that the entire line through
Berkeley, including the stations, was to be underground. The
case was decided in May, 1968 (months after bids were to have
been opened for the earlier design) in favor of placing the
entire station underground. The entire process of design

and construction needed to start again. In this case, BARTD
argued, justifiably, that both the Mayor and the City Council
of Berkeley had previously approved the established design,
and that this should provide BARTD with the local authority
to proceed with engineering and construction. BARTD considered
it unreaszonable to be required to make a change which they
estimated would add up to $2.5 million to the station. The
court's decision, however, was binding.

While few of the responses to community action were as drama-
tic as that of Berkeley, nonetheless they had an impact both
on schedule and cost. In Richmond, agreement on station loca-
tion, yvard size, wvehicle underpasses, pedestrian overpasses,
and statien site development caused a l3-month delay in sched-
ule. In Concord, agreement over the structure and Chabot

lThE bids for the Berkeley subway were opened at the end of
May; 1968, and, of note, the bid of the successful contractor
was $12.5 millicn, much closer to the Berkeley estimate than
to the Joint Venture's.
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Canyon delayed the schedule 4 months, and agreement over
traffic circulation at the station and utility relocation
delayed the station facility construction 5 months. In

San Leandro, agremeent was reached 6 months behind schedule:
in Alameda County, 8 months behind schedule; and in Hayward,
13 months behind schedule.

The process of coming to an agreement with the local communi-
ties and gaining interaction with citizens groups and local
government are necessary components of the planning for a
rapid transit gystem. At the time of BART's planning, how-
ever, the length of time necessary to reach agreement was
totally unforeseen. With the acceptance of the Composite
Report, 1t was believed that agreements with local communi-
ties could be handled expeditiously, and that most route
location and design issues already had been resclved at the
local level. After the bond issue, however, many of the local
communities realized the significance of BART and its immedi-
acy. Their serious attention was suddenly brought to bear on
the gquestion of BART's contribution, responsibility, and
potential for the local community. i

Thase costs cannot be ignored when imposing a rapid transit
system on an area. However, community interaction must be
considered explicitly in scheduling a rapid transit system;
consideration of the costs must be in terms of the phasing

of congtruction to respond to community demands as well as

the expense of improvements. The failure of the Joint Venture
to consider these costs might be underplayed, since there was
little precedent. Nonetheless any future system must consider
this interaction an integral part of plan implementation and
cost.

f. The Watershed: The Oakland Subway Bid

A fFiscal year-end audit in mid-1965 punctuated the concern
that costs were running beyond the initial Composite Report
estimates, and that drawdown of funds was ccourring more
rapidly, relative to construction benchmarks, than had been
envisioned initially. This concern reached crisis proportion
in December, 19%65 with the receipt of bids for the Cakland
subway between 24th Street and Madison, and the transbay tube.

Throughout 1964 and 1965, construction contracts had come in
generally below either the Composite Report preliminary cost
estimates or the final engineering estimates prepared subse-
guent to the bond issue. On the other hand, unscheduled draw-
down on funds had been occurring for non-construction activity,
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including right-of-way acguisition, engineering, and design
expenses. Excluding the Oakland subway and transbay tube
bids, the thirteen previous construction contracts had been
an average 0f 14% below the final engineering estimates and
16% below the Composite Report estimates. Thus, concern
over constructlion costs Was minimized.

In the case of the Oakland subway, however, the Composite
Report had budgeted 526 million. In the final engineering,
the cost estimate had increased dramatically to 549 million.
While this increase sought to accommodate the inflationary
pressures, the full impact of Vietnam-related reduced compe-
titicn among contractors was further emphasized when only two
hids were received on the subway contract on Decembar 3, 1965.
The low bid was 561.5 million, a 135% increase over the Com=-
posite Report estimate and a 25% increase over the final
engineering estimate.

S5ix days later, the transhay tube bids were opened. The same
two construction firms hid on the transbay tube, although
Perini Corporation, which came in with a low bid for ths Oak-
land subway, came in high on the transbay tube. The low bid
for the tube was nearly $90 million, or 51% above the Composite
Report's $59.5 million estimate-and some $B million in excess
of the final engineering estimate. The transhay tube bid was
alarming, although les=s immediately critical since the Division
cf Bay Toll Crossings had agreed to fund the tube from toll
revanuas on the Bay Bridoge. While negotiations were necessary
to expand the funding from toll bridge revenues, at least the
tube was not funded from the finite bond issus sum available
for system construction.

The need for a total reestimate of the original costs for
coenstructing the basic system and the transbay tube was mani-
fest., By July, 1966, the engineers had revised all cost esti-
mates for construction on the basic system and the transbhay
tube. It was determined that the basic =system would experience
a cost overrun of 5151 million, bringing the total cost of the
syatem to nearly 5542 million ({later in 1966, this was revised
to $99Z2 million). The reestimate indicated a cos=t overrun on
the transbay tube and approaches of $47 million. Thus, by the
end of 1966, the BART system was reassessed as a $1.2 billion
.transit system. Table IV-4 illustrates the relative increase
in each category of expense as a result of the July, 1966 re-
estimate. Sixty percent of the 1966 forecast was credited to
inflationary increases, while the remainder was assigned to
the increase in scope over initial plans.



Among the policies which the Board adopted subsequent to
thigs reestimate was a strong cost control policy, In' the
case of the Oakland subway bid, the District permitted

both bids for Contract K001l (the Oakland subway} and re-
pacxaged the contract into six smaller contracts. Al though
construction was delayed 8 months by going out to bid a
second time, design modification reduced the cost £3.9 mil-
licn. More substantial in nature, however, was the impact
which the increased competition for the smaller contracts
caused in the ultimate bid price. Firms which did not have
the size to undertake the entire subway contract were able
to bid on the smaller segments of the contract. As a re-
sult, the total bid price for the six contracts which com—
prised a scope of work similar to contract K001l was $47 mil-
lion, quite close to the engineers’ estimate prior to going
to bid.

The new subway bid notwithstanding, there was zn immediate
need for $150 million in additional financing. The 1966
reestimate had considerable impact on both the subsequent
Schedule for construction and the costs of remaining elements
of the system. The transbay tube contract and the repackaged
Oakland subway contracts were signed and conslruction com-
menced. From 1967 through 1969, a period of acute financial
austerity, contract awards were stretched out as funding be-
came available. This poliey of putting out to bid only those
contracts which could be fully covered by available resources
had particular implications for the rolling stock. The bids
for transit wvehicles were received in 1967, but since the
funds were not available, they remained unopened until 1969.
BY delaving the order for transit cars from 1967 until 1969,
not only were deliveries delayed, but the cost of each car
increased from $153,000, estimated in the Composite Report,
to 5236,000. Undoubtedly, a portion of this escalation must
also be attributed to more detailed design specifications.
Nonetheless, the inflationary toll was taken on delays.

This provides merely a single example of the cost directly
associated with the District's financizsl constraint. Another
example is the contract for electrical substation equipment.
As a cost reduction measure, the initial contract was suffi-
cient to build only 60% of full design capacity, or just
ehough to power an abbreviated fleet of 250 cars.

g. Board Policy on Long-Range Financing

In recognitien of the needs for alternate sources of financing,
on September B, 1966 the Hoard of Directors of BARTD committed
itself to building a complete, operable regional rapid transit
system fully consistent with the standards that were set in
the Composite Report. This commitment was clear; the system
which was proposed to the voters in 1962 was the system which
would be constructed. This policy position, however, was not
adopted without considerable debate.




In order to accomplish this goal, every effort was being made

.10 control and reduce costs, without compromising standards.
The District also increased its efforts to gain federal sup-
port. Finally, the decision was reached to consider truncat-
ing the basic system through phasing construction in those
elements of the system which would result in lower patronage

requirements. -Thus, some 55 miles of the 71-mile system would

be completed.

Throuchout this peried, the assumption was maintained thas

operating revenues would execeed operating costs, hence funding

need only be sought for system completion, not operation.
The Board, however, was not alerted to the danger that roll-
ing stock would also have to be externally financed. The
General Manager was particularly reluctant to make this con-
cession.

The position the Board stated was that it would make BVEEY
effort to seek additional funds to complete the system, and
only failing that would it consider a deferred program of
construction which would complete a smaller system first.
With this poliey position, quoted below, the District pro-—
ceeded . for two years to pursue state approval of additional
tax support and federal funding.

"In summary, it is possible that additional funds and
cost reductions may reasonably be expected to provide
the funds necessary to complete a regional system. The
federal capital grant funds and additional revenue de-
rived from interest-bearing time deposits may total as
much as 5100 million according to present ectimates.
Cost reductions and deferrals could well amount to as
fruch as $50 million.

"Should, however, the District find it impossible to
complete the basic System within the limits of avail-
able funds, and after taking into account practical
deferrals in the program of construction, it contem-
Plates seeking voter approval of a second general
obligation bond issue in whatever amount may be noces-

=ary. Under existing law, the District may issue general

obligation bonds, up to a limit of 15 percent of the

assessed valuation of taxable property within the Dis-
trict. Because of the constant growth annually in the
value of such taxable property on its assessment rolls,
it will be possible by 1969 to issue an additicnal es-
timated $68,000,000 in bonds, providing their issuance
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is approved by the electorate. If necessary, the District
also contemplates requesting the Legislature to amend its
enabling act to increase the bonding limit to 20 percent

and possibly to modify the voting requirement. Public con-
fidence in the program as expressed when the voters approved
the original $7%92,000,000 bond issue is expected to assure 1
their approval of whatever additional financing is required."™

C. Operating Svstem Engineering

The characteristics of BART which facilitated public acceptance
of regicnal transit -- the high technology, advanced state-pf-
the-art engincering concepts =-- also were responsible for con-
siderable concern as the eguipment and facilitiss were placed
in operation. Expectations were high for a sophisticated rapid
transit system based on new, highly automated technology. From
the inception of the Commission in 1953, the public information
efforts associated with rapid transit in the Bay Area touted
the advanced engineering and associated effectiveness which any
Proposed system would represent.

The augmented expectations of the publie, then, were frus-
trated as costs soared, delivery schedules were delaved,

and performance failed to meet anticipations. The diffi-
culties of a new system would have in meeting performarnce
specifications were recognized early in the history of BART
planning. Thus, an approach to evaluate system needs, as wel]
ag the solutions to those needs, was devised.

One must realize that the advocates of reglional transit in the
Bay Area, from the earliest days, possessed a conviction not
only of the need but alsoc the form of the solution. Operating
characteristics for BART were determined long before technical
systems to fulfill them were adapted to BART's use. . [Many of
the systems were premised upon systems that were operational
in different applications, such as asrospace.)

This section reviews the evolution, rather than distinct da-
cizion peints, of some of these characteristics, and the deci-
sion process related to the technical choice of potential
operating systems which offered alternatives,

1Pﬂlicy ctatement on Long Range Financing, adopted by the
Board of Directors on September 8, 1966.




Refore the key decisions related to system engineering

ware made -- as early as in the 1956 PBHM report, "Regional
Rapid Transit" -- a general performance concept of a rapid
transit system was conceived with minimum average operating
speed of 45 miles per hour and headways as short as 50 sco-
onds. The rapid transit car was conceived as being comfort-
ahle, with smooth riding gualities, internal temperature
control, adeguate ventilation, sealed windows, freedom from
fumes, a low internal noise level, and a pleasing appearance.
The actual means of fulfilling these standards was not clear
at the time they were conceived. But a test and demonstration
program, as an essential element in the implementation of the
transit system, would provide testing upon which system spe-
cifications would be bagsed. The decisions on systems engineer-
ing were expected to occur subseguent to this test and demon-
stration program.

The rapid rail concept itself, as illustrated earlier in this
analysis, evolved from the perception of the problem rather
than through complete evaluation of alternative transit svs-
teme. The system types considered were narrowed to tWo basic
systems: (a) suspended trains, and (b) supported trains. In
any case, the rapid transit solution was expccted (by its plan-
ners) to incorporate the fulluwing esgential features of a
modern rapid transit system:

-- Comfortable seats for 76 passengers per car; wide
aisles; large, sealed windows, forced wventilation;
and adequate heating.

~-= High speed operation with top speeds of at least
70 miles per hour; smooth, rapid acceleration and
deceleration to permit average running speeds of
45 miles per hour, including station stops.

-- Modern automatic train contrel to ensure safety of
operation on a minimum headway of 90 seconds. The
controls would govern not only the speed of the trains
but also would automatically berth and dispatch them
at stations. Although the operations would thus be
fully automatic, the cstimates of operating costs
allowed for an attendant to be stationed at the for-
ward end of each train, with control procedures at
his command in the event of any emergency or obstruc-
tion of the right-of-way., and to perform functions
related to passenger information and assistance.

2
gan Francisco Bay Area Rapid Transit Commission Report to the
Legislature, December, 1957, pages 74-75.
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== Commuinication between trains, dispatchers, passenger
gtations, power directors and substations via a pri-
vate communications system, including radio telephone.

The source of these specificaticons is elusive. The early plan-
ners and advocates of rapid transit in the Bay Area universally
emphasized the instinctive quality of these general standards
for rapid transit methods, eguipment, and ocwverations. If the
prchlem is defined as congestion or the movement of people into
urban centers, and the reguirement is to provide rapid transit
with relatively high attractiveness compared with the auvtomo-
bile, these general standards "clearly" must be met, at a mini-
mum. Concurrently, these general standards gained authority
and acceptability from their reiteration in the deliberations
of the Senate Interim Committee on San Francisco Bay Area Rapid
Transit Problems (1952=1957) and the San Francisco Bay Area
Rapid Transit Commission.

The moest compelling early description of the type of rapid
transit system necessary to solve the problems of the Bay

Area is contained in .the Senate Interim Committee's report,
"Mazs Rapid Transit in the San Francisco Bay Area -- Answer

te Traffic Congestion." 1Included in this early report were
remarks by Alfred J. Lundberg, the past president of the Ameri-
can Transit Asscociation, who proposed an "unorthodox system."

In Lundberyg's remarks, the system was identified as fast,
comfortable, and operating at very close headways. He empha-
sized that a system which will attract patronage from the
automobile must differ radically in three respects from ex-
isting commuter systems:

—— The form of trains used:;
== The method of operating the trains; and
== Tha method of financing the construction.

Further, he emphasized the need for attractive trains, operat-
ing on a headway as short as 40 seconds and at speeds which
would approach 65 miles per hour. Acceleration and deceleratioh
would cccur at the rate of 3 miles per hour per second. The
automatic train control system was described as a "block" sys-
tem, not unlike the automatic train control system ultimately
implemented. The system he described would work on the basis
of signals transmitted to the train by magnetic induction,
being picked up from the running rails. The auntomatic train
control system would permit the trains to stop at stations
auntomatically, much as automatic elevators do. Lundberg also
emphasized that the system would have a centralized train con-
trol. Each train would contain one employee in contact with
central train control in case of contingencies.
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Walter Douglas, of PBHM, arrived at analogous characteristics
in the germinal description of an interurban rapid transit
system for the Bay Area, "Regional Rapid Transit" (1956).
Thus, a consensus was forming among transit planners toward
the system concept to be embodied by BART.

Two objectives of the proposed system narrowed the alternatives
in most subsequent system design decisions: the system would
be faster than automcbile travel -- averaging 45 to 50 miles
per hour =-=- and convenient -- operating on short headways up

to 30 seconds. These technical attributes, complemented by
attractive and comfortable vehicles, were considered essential
to luring travelers from their cars or, alternately, into mak-

ing transit trips which they would not otherwise have made at
all.

Fulfillment of these objectives =-- speed, convenience, and
comfort -- governed the vehicle configurations, system design,
and even station location of BART. This section will review
the process of reaching technical decisions on transit system
components which emerged from a concept and forged an operat-
ing system with new and modern dimensions.

The decisions were made in an environment of technical compe-
tence. Shaping the system from the visionary concepts was

the responsibility of consultants who could rely on their ex-
perience as professional transit engineers. In designing a
new system, the professionals were supported by the enthusiasm
and open-mindedness of first the BART Commission, and later
the BARTD Board. HNew solutions =-- automated, aesthetic,
dramati¢ -- were encouraged. Furthermore, during the system

design period, the euphoria of a billion dollar system spurred
innovation.

The ¢pportunity to provide a truly mﬂdern system was avail;hlc.
Thus, consultants provided a solution which offered speed in

terms of the fastest trains available and headways at the minimuom

consistent with safety.

The confidence and experience of professional engineers were
often the bases for eliminating alternatives in the early
design stages; the Commission's concept of rapid transit does
not appear to have been rigorously challenged, althﬂugh
alternatives among fixed guideway systems were suh]ectgd_tﬂ
technical evaluation. Yet early conceptual design declsions
{such as vehicle capacity) were not necessarily challenged
when system implementation began, since many of the design
teams who refined the 1956 system between 1959 and 1862
eventually were responsible for final design. (An exception

147




was route location, which was thoroughly reviewed by a new
team in 1963, although the basic routes were not affected.)

In the case of technical decisions which involved advanced
systems == available in other applications perhaps, but not
vet operational for trangit systems -- a technical test and
demonstration program was devised. Appropriately, BART
developed general functional ecriteria which the system was

to ftulfill, different approaches were evaluated under oper-
ating conditions, performance characteristics of all tested
agquipment, and the lowest responsive production bid was
accepted. This approach foreclosed alternatives at two
polnts: first, performance specifications were drawn from
systems tested in the program, but were not related +o perform-
ance capabilities of conventional existing systems. Secondly,
the lowest responsive bid policy, required by state law, vir-
tually eliminated District choice of manufacturers.

1. WVehicle and System Characteristics

a. SEeed

It seems that there was never any doubt that the system would
be fast, In "Regional Rapid Transit," the standard for an
interurban rapid transit system was set £0 equal or improve
upon performance of the private automcbile on an unceongested
highway. Transit Speeds, then, were to average at least 45
mliles per hour, with top speeds up to 70 miles per hour.

PBHM continued to conceive of the system with train speeds

of at least 70 miles per hour in preliminary designs docu-
mented in the "Composite Report® in 1962. ' The average speeds,
however, were 50 miles per hour. Final train design maximum
speed is BD miles per hour.

The corridors proposed for service were primary existing
highway corridors, since the origin-destination surveys
documented existing travel pattern=. PBHM designed BART as
an inter—-urban regional express transportation system. Thus,
station spacing was devizsed for providing express service
between widely spaced stations where population estimates
indicated the demand was apparent. Given the station spacing
and the maximum capabilities of existing systems, a top speed
of at least 70 miles per hour was deemed necessary and
possible to meet the average speed reguirements.

1 T
MeDonald & Smart, Inc. interview witn Jonn Everson, PHIL.
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b. ¥ehicle Size

The vehicle capacity was established as a system design

standard in the PBHM report of 1956. At that time, general
characteristics of an operating system were developed, based
upcn equipment in operation elsewhere and optimal standards.

The objective of providing an alternative to the automobile
which possessed egual or greater standards of comfort had an
immediate impact on proposed wvehicle size. In "Regional

Eapid Transit," it is determined that: "Seats must be pro-
vided for all passengers; and, for acceptable comfort, seat
spacing should not be less than 34 inches between seat centers,
seat width for two passengers being no less than 40 inches."

In addition, "Minimum aisle widths have been established al

28 inches, not only for comfort, but also to insure rapid
entraining and detraining."™

With these basic specifications, the consultant approached
major manufacturers to investigate economical sizes of vehicles
which would satisfy the general comfort standards as well as
cpeed reguirements.

Among the manufacturers' responses were three designs by the
Budd Company, each of different length and capacity. Budd's
68-foot, 76-passenger design was selected as the prototype
on the basis of a number of factors, the most important of
which were:

- The length permits a faveorable ratio of car weight
per passenger.

- The length permitted a desirable balance between
economy of maintenance and cost per seat and economy
in the construction of elevated guideway structures,
since the weight per wheel would be relatively light.

- The length permits an interior arrangment which maxi-
mizes the number of seats while permitting loading and
unloading within a nominal 20-second dwell-time (the time
the train is at rest in a station with doors open}.

The size specifications varied only slightly from the initial
specifications. The final characteristics of the BART cars
arc 75 feet long for the end cars, with a seating capacity of
72 passengers, and 70 feet long for the intermediate cars,
which carry 72 seated passengers.
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Du¥ interviews with former project managers at Parsons,
Brinckerhoff, Hall and Macdonald have indicated that the
size and capacity of the cars were not scriously resvaluated
"hacause it was not necessary." One interviewse reiterated
that the same Leam which was responsible for car size after
1962 had evaluated thc size prior to the 1960 Engineering
Report, thus had previously reached its conclusicns.

. System Capacitwy

System capacity was not a precisely defined criterion for
system design.  Instead, system capacity was a residual
characteristic of a system that sought to be convenient,
through short headways, and comfortable by providing seating
capacity for all passengers, necessitating a long, tcn-carx
FraiTi

Naturally, the BART planners emphasized the high hourly
capacity of a rapid transit system, per lane, compared to
the 2,500 to 5,000 passengers which each lane of freeway is
capable of carrying, depending on auto cccupancy and number
of buses. "Mase Rapid Transit," the 1953 report of the
Senate Interim Committee, identifies the problem as one of
moving people, thousands of them. The advantage of modern
rapid transit trains, it commented, was their ability to
carry 40,000 or even 60,000 persons per hour per track.

In its 1956 report, "Regional Rapid Transit," PBHM identi-
fieg rapid transit's major role as its ability -- without
usurping the amount of land that would be necessary for
highway construction -- to carry an hourly capacity of
24,000 to 40,000 passengers per lane (depending on the length
of the train and the number of standees].

1n the "Composite Report" of 1962, the system capacity had
narrowed to 30,000 sedted passengers per houxr at any given
point. This capacity was determined by the zpecifications
of the prototype car which held approximately 76 passengers
geated. To avoid the necessity of carrying standees and to
meet peak hour demands, the maximum train length was deter-
mined to be as long as possible without deterring optimal
urban cperation. Ten=-car trains of approximately 700 feeat
were considerad the maximum train which could be accommo-
dated by a platform in an urban area. Thus, applying train
capacity to the 30-second headway objective, the systen
capacity of 30,000 passengers per hour was determined.?

lInterviews with Harry Moses, B.R. &Stokes, A.E. Wolf,

S Interview with Harry Moses.
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The system capacity of 30,000 passengers per hour has fre-
quently been treated as a BART objective rather than a system
statistic. It is unlikely, however, that the capacity would
evaer be reached. There are no present plans to operate the
trains on less than 120-second headways, although early plans
called for a 90-second headway capability. Furthermore, it

is extremely unlikely that travel demand in the BART corridor
will ever reach these dimensions. In 1970, peak hour patron-
age on Bay Bridge buses was 13,030 passengers. An additional
11,800 passengers crossed the Bay Bridge by automobile during
that peak hour. Thus, total person trips during the peak hour
in BART's most traveled corridor equaled only 24,830 among all
modes in 1970.

While travel demand will increase in the Bay Area with
economic growth, it is improbable that travel demand would
ever reach a volume resulting in 30,000 peak hour passengers
on BART alone. Furthermore, there are only five rail transit
lines in Worth America, four in New York City and one in
Toronto, where peak hour passengers exceeded 10,500 during
the mid-1960"s.

The system capacity of 30,000 passengers per hour, then, is
an academic determination, not a decision outcome nor system
gpecification. i

d. Vehicle Weight

The welght specifications were directly related to the speed
gtandards and the economy of operation. In order to achieve
the performance requirements of the system, to minimize
power consumption while meeting both acceleration and speed
standards, and to minimize the cost of maintenance of the
tracks, it was clear from transit engineering experience
that the vehicles needed to be lightweight.?

Although lightweight cars existed, no other rapid transit system
operated on lightweight cars at the speed envisioned for BART.
Thus, the development of a lightweight transit wvehicle became

a major objective for the BART system. While the prototype
vehicles from which the specifications were taken == the vehicle
cdesign submitted by Budd Company —-- provided for a weight per
passenger of approximately 850 pounds, by 1962 the objective

was to design a wehiele with an unloaded weight of under 800
pounds per seat. Between 1962 and the point of full specification
-0f the wvehicles, the weight reguirement had evolved to no more
than B00 pounds per foot of wehicle length, with penalties for

e¥x¢eeding this goal.

IHEHnedy, 1871, pages 27-32.
2 i
Tbid.

3PEEM and EBART Demonstration Programs, David Hammond.
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A direct result of the weight specification was a review of
methods to assure transit vehicle stability at high speeds
and against the winds experienced in the Bay Area. This
decision, then, established the need for an unconventional
Jalge .

e. Vehicle Design

The vehicle design standards which have gained such favorable
vigibility for BART were first articulated in the 1953 “Report
to the Senate Interim Committee,” in whiech Alfred Lundberg's
unorthodox system calls for long, streamlined trains. This
appears as first documentation of the concern for design which
was more than cosmetic in effect.

In 1956, "Regional Rapid Transit" emphasized the necessity to
provide an attractive travel environment in order to compete
with the comfort of travel by private automobile. The basic
specifications of the system included comfortable seats for
all passengers, 76 per car. There were to be wide aisles to
permit easy movement within the car and large sealed windows
to provide a light and open environment.

EARTD's second employee and the source of its public infnrmatimn
program, B, R. Stokes, guickly espoused this concept as an
czsontial one. Stokes was convinced that it would have to come
up with an exceptional design to lure commuters off the high-
way [(especially with California's automcbhile affinity)] and

into transit. He reasoned that, in an era of luxuricus jet
transports and silent, comfortable cars, something better

than utilitarian vehicles would hawve to be offered. Walter
Douglas, the prinecipal author of "Regional Rapid Transit,"”
shared this conviction.l Purther, the PBETB "Composite Report®
documents this perception of the design of the BART vehicle
unambigquously: "Interior as well as exterior appearance of

the rapid transit car is attractive.”

While this authoritative statement related only to a conceptual
prototype, the BARTD pre-election public information program
had provided a proliferation of photo renderings of what the
ultimate BART system might look like. 1In all of these render-
ings, the BART wehicles were futuristic trains, with a

definite jet age sleekness and unconventional appearance.

lInterviEw with B.R. Stokes.
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BEART interviewed four industrial design firms, three of which
reportedly made sober and conventional presentations. The
fourth, Sundberg-Ferar made a presentation Ef designs which
tremendously impressed the Board and staff. Sundberg-Ferar,
a Detroit design firm, had considerable experience in auto-
motive design; "they know how to design_for a moving object,”
according to a project manager at PBTE.? Stokes claimed that
the prototype "epitomizes, more than any words can do, our
entire philusaphy.“l

Although the design received some adverse comments for being
too slick, the general response was extremely favorable. The
interiors included padded seats cantilevered from the cars'
side walls to inecrease leg room and result in easier mainte-
nance of the cars' interiors. The seats are upholstered and
the floors carpeted.

Not unlike many of the planning and engineering decisions,
the design of the cars should have been coordinated with
operationally-experienced personnal. As designed, the window
ir the trainman's cab is on the right side, since it was
assumed all platforms would be on the outside of the tracks,
giving the trainman the opportunity to sit on the right side
in motion and still observe boarding passengers. This deslgn
detail was not changed when inside platforms were introduced.
Furthermore, the side windows were fixed, since vehicle de-
signers =-- who, at an early polnt, blocked half the cab with
train contrel egquipment -- did not expect operators to be
reaponsible for cobserving boarding and alighting.

Despite the general acceptance of the cars' appearance, ong
element of the initial design proved to be technically
controversial. A feature of the prototype which was specified
in the "Manual of Architectural Standards" was a detachable
contrel pod which would house the t£rain control equipment

and the attendants who would be carried on each end of the
train. All transit cars were to be designed to receive the
pod.

The control pod was eventually eliminated from the train

design for two primarily technical reasons. First, the
difficulties of providing safe coupling of the electric

systems between the control pod and the transit car to

which it was attached were excessive. BSecondly, and probably
more importantly, the labor expenses of attaching and detaching
the wheel-less pod each time the length of the train was
changed, at least four times per day, were considered both
complicated and inefficient. :

l"BAHT: The Bay Takes . . ." Architectural Forum, 1366, pages
44-45. _
lInterview with John Everson, PBQD, December 30, 1974.

3"EﬁRT: The Bay Takes . . .," EE;EEE;
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The final car designs resulted in two types of cars, "A"
cars with an integral attendant's car, and "B" cars which
comprise the center cars. While this solution accommodated
the wiring problems of the detachable control ped, the
complications in the frequent procedure of changing the
length of the trains according to trawvel demand during the
course of the day have not been simplified. While the
location of "B" cars is interchangeable within the train,
type "A" cars must be the first and last of each train.

Thus, the train must change it= length in a yard where the
end Ccars can maneuver. According to BART's Director of
Transportaticn, there was no alternative which would not have
involved additional cost. Every car could not be equipped
with control equipment while maintaining the important design
precfile. BAny effort at sleek design would require yvard changes
of car lengths; only yard facilities at the end of each line
would have made the process practical. :

B second controversial feature of the interior design of the
cars, which otherwise are noted for their comfort and gquiet,
was the Board's decision not to include straps for standing
passengers. However, the car supplier had ceonsidered hand-
holds for standing passengers; fortunately, this consideration
resulted in seatback handles and ceiling plates for stanchions
ghould such modifications ever be made to the cars. The capa-
city of the system was designed to accommodate all passengers
in seats. This optimism denied the reality. of even unforeseen
heavy patronage, let alone the lack of capacity due to hich
maintenance regquirements.

2. Test and Demonstration Frogram

While Lundberg's concept of the unorthodox system may have
begqun to narrow the focus of the general characteristics of
a rapid transit system nine yvears before the "Composite
Report,” he felt that all necessary devices for the rapid
transit system he envisioned either existed within the field
or were operational in other fields.

BART was to prove the inadeguacy of this optimism. While

the components of BART's system may well have been in use

in other fields, BART's test and demonstration program proved
a considerable technical effort was reguired in order to
adapt these components for use in either a state-of=-the-art
rapid transit system, or to improve the state-of-the-art.
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The engineering consultants recognized from the start the

need for testing certain design elements prior to the final
specifications for the equipment and structure. As early as
the 1956 PBHM report, three areas of investigation for a

test and demonstration program were recommended: neoise
control, rubber tires, and the application of alternating
current. The comprehensiveness of the demonstration program
expanded in early 1963 to include additional areas of inguiries
concerning untried technological approaches.

The objective of the demonstration program was to identify
the best possible equipment and systems to satisfy BART's
operational and aesthetic goals. Necessity for the program
was evident to the consulting joint venture who was admittedly
uncertain about precise operational specifications. Although
BART, the enginesers, and the public knew what they wanted
BART to do, none was certain how it would be done. The
demonstration program was intended to assure that technical
system selection was based on evaluation of diverse technical
alternatives and informed judgment of potential technical
performance.

The expectations of the test program were understandably

high. BART's general manager, B. R. Stokes, exclaimed, "We
will have to make EP in months for a half century lag in rapid
transit research." In fact, the crash program, scheduled for
a throe-year period, permitted a working partnership among
BART, numerous manufacturers, and the transportabion industry
in general. An indication of the program's participation is
contained in Figure IV-23.

The outcome of the evaluation process was PBTB's performance
specification of a system. The initial input was a set of
criteria and operational performance parameters against which
manufacturers were invited to propose demonstration projects.
A limited number of projects were selected for demonstration
on the 4.5 mile Mount Diable test track, between the cities
of Concord and Walnut Cresk. Subseguent to evaluation of

the demonstration proiects, PBTB, who operated the test
track for BART, developed system performance specifications
based upon the desired attributes of all the test projects.
These performance specifications=, in lieu of hardware or
equipment specifications which would describe the system's
configuraticn, were the basis for production bids. State
lawe then reguired BART to accept the lowest responsive bid.

I
Friedlander, "BART's Hardware: From Bolts to Computers.”
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The test program provided a technically credible evaluation
of ‘alternative system components for BART's meeting its
preliminary performance criteria. None of our research has
indicated that the influences of industrial and commercial
interests, or other political and economic considerations,
directly affected the elimination of alternative system
designs. Technical considerations dominated,

Since none of our research indicated that others should have

been included, our investigation focused on nine technical
areas: :

= Transit wvehicle stability and wind resistance
- Sound and vibration reduction
. — Propulsion equipment and power supply
- Traﬁsit vehicle trucks
- Automatic train controls
-~ Laboratory ocars
- Automatic fare collection
- Test track facilities

- Subway construction methods

The demonstration program effectively permitted development

of performance specifications based upon evaluation of alter-
natives and a basis of technical knowledge. Butk it failed to
inzlude full testing and evaluation of prototype systems built
by the manufacturers selected for system production.

It was expected that the manufacturers would conduct prototyvpe
testing. When BART finally supplemented the test and demon-
stration program with the prototype wvehicle testing, neither
the finances nor the schedule could accommodate the full
reguirements for this testing.
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According to John Beckett, former BART Director, Bochtel
attempted to promote a true prototype testing for the cars,
but the BARTD staff and Board did not approve it, By the
time the necessity was apparent, the car contract was =o

far behind schedule it was not possible to formulate a
prototype system test independent of a production run.
Coordination between the ATC development and vehicle systems,
an essential prototypal testing, did not occur.

The solutions to the technical problems of advanced technology
are discovered through testing and operational experience.

The gist of a major criticism of the decision process which
resulted in implementation of an Automatic Train Control

{ATC) system which was not fully operational is the failure

Lo extend the principles of the demonstration program to the
ultimate system designs.

Holger Hjorstvang, a former systems engineer with BAR™D, and
Willard Wattenburg, an electronics expert, cited inadegquate
prior testing as a Ehnrfcﬂming of the development of the
imgplemented ATC system. Furthermore, Wattenburg charged
that, "BART ignnged all tested and proven designs and hought
a paper design."* In essence, this is true, and “tested and
proven designs" include conventional svstems as well as the
designs demonstrated at the test track. :

The Mount Diablo test track provided the facilities for full-
scale testing of the innovative systems inherent in, if not
essential to, the BART concept. Nonetheless, the intent of

the demonstration program was to investigate alternative
approaches to transit hardware and systems and to derive

from those demonstrations the performance specifications for
BART's operating systems. The demonstration program did not
include the testing of prototype operating systems (although
production cars were eventually tested as incomplete prototypes

of the entire system) or the evaluation of production eguipment,

with the exception of the fare collection system. Thus, the
ATC system design was derived from alternate systems tested
at the Mount Diablo test track in 1965 and 1966, although the

production design by Westinghouse did not undergo the same test

track evaluation. HNeither BART nor the Federal Government was
willing to fund rigorous and objective evaluation of the
individual systems destined for BART operations until it was
too late,

Stokes recognized the potential an expanded demonstration
program might have had, particularly as inadequacies bescame
apparent during the implementation of the new systems. In
October, 1973, Stokes explained to the Assembly Committee on
Transportation:

lFrieﬂlandﬂr: op.cit.

lwuttenberg. opalE



"For example, it has been contended that for all
innovative benefit to the BART system, our three-
year test track system might have done more to
anticipate and divert some of our present operating
problems had it been continued longer. However,
original capital limitations dictated that the

test track not be a separate facility, but eventually
be double duty as mainline trackage. Even with that
provision, the test track could have been operating
for several more productive years had not the last
increment of Federal demonstration grant support

run out in mid-1968."

Konetheless, the Housing and Home Finance Administration

(HHFA)} was willing to provide a margin of financial assistance.
The Federal Government =-- with the highly convincing advocacy
of Adrian Falk, B. R. Stokes, and members of the California Con-
gressional delegation -- recognized the potential implications,
nationally, for the advances in rapid transit technology

which might emerge from a project to test and evaluate new
technical concepts in the field of rapid transit. As a result,
the Federal Government's first grant to mass transit ever
provided two-thirds of the initial cost of the testing

e@lement of the demonstration program. Subseguently, two
additional grants were received expanding and extending the
demonstration project, while a fourth grant was received to

provide for prototypes of the revenue vehicles as complete
E¥stems.

In total, however, the Department of Housing and Urban
Development, formerly HHFA, would cover only 57.8 million
of the $28 million overall demonstration program costs.

In 1363, this was an unprecedented commitment to mass rapid
transit. This nascent effort, however, was not sufficient.
In fact, it has bheen estimated that additional unrecovered
research and development costs borne by the manufacturers
during the test_and demonstration program equaled the Federal
and BART share.l Effectively, this would reduce the Federal
contribution to the research and evaluation of new transit
technology to less than 15% -- a bargain for the Federal
Government and a burden to BARTD.

———

1 2 !
McDonald & Smart, Inc. interview with B.E. Stokes, Decembar
& 1974
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The decision environment for system selection was intentionally
circumscribed by technical evaluation. The demonstration
program reflected an attitude, howewver, which may have narrowed
the scope of choice rather than broadening it. From the
beginning of serious planning for a regional rapid transit
system, the sclution to transit needs was defined in terms

of an extremely modern, highly-automated system. The BART
staff and Board were even convinced that only a system which
eSpoused new technelogy would gain public acceptance, at

the polls as well as in patronage.

The demonstration program, representing a search for new
solutions, set the tenor of the engineering consultants'
attitudes. BART engineering may have suffered from the aura
of new technology and advanced system design, for that pre=
tense may have eliminated serious review of conventional
solutions to system design.

The concept of the test and demonstration program necessarily
results in the development of new equipment which may or may’
nat. exceed the capability of conventional and proven equipment.
Performance criteria were established on the basis of test
designs. The process focus thus lost the overall perspective
of the system requirements. When no demonstrated system
performed exceptionally in response to the general functional
criteria it was to fulfill, the criteria themselves might

have been reviewed, particularly in the context of adapting
imaginatively existing system designs.

This preogcupation with innovation has frequently been the
clalm of critics who consider BART an expensive, glamorous,
but only superficially effective solution to the transportation
problem in the Bay Area. The purpose of the test and demon-
stration program was to evaluate potential improvements in
transportation systems in order to justify their introduction
in lieu of proven technology. These critics would contend
that the test and demonstration program became an end rather
than a means, and encouraged performance specifications based
upon demonstrated but not proven technological models.
Conventional alternatives were not always considered.

Two criticisms of the automatic train control system relate
to this decision process., Dr. Wattenburg has repeafeﬂly
criticized BART for over-dependence on the computerl and
for the District's unwarranted selection of a design on the
basis that it was "space age and computer controlled.”

=L

1Friedlander, "Bigger Bugs," 1973, pages 32-37.




The same criticism has been levied by Holger Hjorstvang,

who stated that he considered BART's ATC system to be unnec-
cessarily complex, and it would have been wiser to use more
conventional control systems used in other transit lines

Phese criticisms document the potential danger in a decision
to develop an unorthodox system. The visionary focus of the
early civic leaders and transportation planners and the
success of the public information efforts had created an
expectation of successful new systems.

The test program approach, which was integral to the develop=-
ment of a truly modern rapid transit system since the con-
ceptual beginnings of BART engineering, provided an effective
opportunity for technical evaluation and cooperation in
extending the state-of-the-art. On the other hand, while

the system design decisions were made on the basis of technical
criteria, the process made a passive participant of BART in
the decision-making. The selection process did not reevalu-
ate the geaneral functional criteria to which the test system
manufacturers responded at all, let alone accomplish that re-
evaluation prior to specifyving performance criteria. Thus,
the participating manufacturers, as a dysfunctional group,
responded only to the original criteria and preempted the
‘ultimate determination of system capabilities.

Thus, PBTE evaluated the alternative demonstration system
and, on technical grounds, developed performance criteria
from the most favorable aspects of each test model. If the
test models did not accomplish a necessary function of the
system, either through the inadeguacy of the general gpecifl-
cations or through the manufacturers' misperception of those
needs, this functional capability might have been lost.
Conversealy, technical capabilities in excess of system
requirements might surface in demonstration testing and
become perpetuated in performance specification, when they
are unnecessary and increase the complexity, and hence
uncertainty, of implementation.

e P i

L rhid.
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The performance specification approach alsoc runs the risk
actually encountered: definition is difficult in terms
sufficiently precise for contract supervision. Finally,
without testing a prototype against operational requirements,
in isolation as well as integrated into the total system,
control over the capabilities of the production system are
lost. Although the evaluation of prototype cars aimed at
pretesting the system, it occurred out of proper sedquence
(car production was underway) and was an addition to the
implementation schedule rather than an integral part. Again,
this resulted in technological over-confidence.

Finally, the legislative reguirement that the District accept
the lowest responsive bid perpetuated BART's passive role in
the decision process. Thus, decision-making in the system
design was made on sheer technical considerations through a
process with channeled momentum toward innovation.

Eey system engineering decisions which stemm=d from the
demonstration program are discussed in detail in this section.
Some engineering cﬂncepts evaluated at the test track, hﬂw?ver,
were non-controversial in their technical selection and
merely deserve mention. Included among these were the
comprehensive sound reduction program, a high priority
assignment to accomodate planners' early recognition of the
importance of a quiet system for perceived comfort. The
deslgn of the concrete track bed and the development of

the "second pour" technigue to ensure the track circuit
integrity while fastening rails to the concrete track bed
were also important products of the demonstration program.
Similarly, the testing and selection of rail fasteners to
attach rails to concrete beds was a technical product of

this program. Finally, subway construction methods were
explored, as part of the program, in preparation for drilling
two tubes through the Berkeley Hill=s. All of these deci-
sions benefited from the testing of alternatives against
technical criteria.

3. Hutﬂﬂatlc Train Control

Lo P T LR L e e

Automatic train control had been represented as an integral
element of a rapid transit system as early as 1853. Tt was
considered essential in all of the engineering studies as a
result of the system specifications for 90-second headways,
70 to B0 mile per hour top speeds, and long trains. The
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imprecise nature of human reaction was considered intolerable
for successful and continuous operation of the system. In
crder to maintain consistent 90-second headways, the waria-
tions in motorman operations were unacceptable,

The automatic train contreol system alsc became a necessity

as a result of the route location in Oakland. The Oakland

Wye essentially represented the merging of three separate
routes, In the engineering decision allowing three routes

to share a single corridor, automatic train control became
essential to adjusting train arrivals and departures at the
interlocking merger while maintaining minimum headways through
the  transbay tube.

Thus, the decision to develop an ATC was based on headway
gspecifications, which may not be met, and route engineering
which regquired ATC to meet the short headway. Our research
has revealed no serious consideration of a non-automated or
conventional control system.

There are three elements to the automatic train control
system required by the planned BART system. The "automatic
train operation"™ generally substitutes for the work tradition-
ally done by the motormen and door guard, controlling the
propulsion and braking functions, as well .as door opening
at stations. "Line supervision" enforces schedules and
routes of individual trains system=-wide, maintaining

a centralized traffic control function for the full system.
"Train protection" controls operations against collisions,
overspeed, and movement through switches -- operational
responsibilities related traditionally to signal systems.

The auntomatic train control system, plagued with operational
difficulties today, may have been the victim of an aura of
tachnological advance which surround=d the planning effort
of BART. Early objectives for the automatic train control
system -- contained in the Senate Interim Committee's report,
"Mass Rapid Transit," of 1953 =-- was for a system analogous
to the  cab signal control system designed by General Railway
Signal Company for the Key System. Likened very simply to a
horizontal elevator, the automatic train control system was
perceived as one which could stop trains automatliecally at
stations, and antomatically open and close transit wehicle
doors safely, all without a motorman. "No new invention is
needed for completely automatic operakion. All necessary
devices now exist and are in actual use in other fields."

1ThR3



The coat estimates for alternative train operation which
were contained in "Regional Rapid Transit™ in 1956 were

alsc based on using contemporary operational electronic
equipment. This basis for cost estimation may have been

for expadition rather than a belief that conventional svystems
might fulfill the automatic train control function., By 1962,
the engineering report for BART indicates that the automatic
train operation system conceived for BART is not presently
operational, although the basgic designs are deemed feasi-
hle, "The development of a completely new rapid transit
system offers the opportunity to incorporate these new
concepts to the fullest possible degree."l

The mood of excitement over advancing the state of trans-
portation art was dominant both at BART and at the Joint
Venture. "We knew we were designing a system which had
never existed before. No one knew how to implement our
desion concepts in 1962," commented Stokes. "But we kKnew
We were designing a successful system to compete with the
antomobile. ™

The demonstration program received more than a dozen train
control system concepts, of which four were chosen for instal-
lation and demonstration on the test track. Westinghouse
Electric Company, General Electric Company, General Railway
Syetem Company, and Westinghouse Air Brake Company all
participated in the demonstration program, augmented by a
demonstration from Philco Corporation following the con-
clusion of the formal testing period. All four demonstrations
were deemed successful, apparently confirming the validity

of the performance requirements. Although the ATC demon-
strations occupied the majority of the demonstration time

on Mount Diablo test track, the Genesral Manager considercd

all of the test programs to have been truncated for lack

of continuing Federal assistance.

The performance specifications ultimately developed for the
operational system could have been fulfilled by any of the
systems demonstrated or by a combination of the concepts.
Honetheles=s, the test report summary states that all four
ATC systems "successfully met the intents of the general
functional reguirements for ATC and the BART system. Ko
gingle ATC system was significantly Gutstandinq.“3 In March,
1567, Westinghouse Blectric Company received the contract for

e L —

PRTE Engineering Report, June, 1961, page 16.

1
2Inl_-erview with BE.R. Stokes, December 5, 1974.
3

SFBARTD Demonstration Project, Automatic Train Control,
page 2-1.
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the ATC system, competing against several other firms includ-
ing some who had not participated in the demonstration program.
Westinghouse's 526 million bid for a design based on a system
that had been demonstrated at the test track, but not by West-
inghouse, was the lowest responsive bid and earned the contract.

Subsequent events have raised serious doubts with the CPUC
about the adequacy of the ATC system, as implemented. During
the gperational tests by BART before revenue service was ini-
tiated, the ATC system failed to meet certification standards.
This failure related to the system's inability to detect a
train dead on the tracks. However, this may not have been

20 serious a problem as first reported. The duration of the
failure is less than one second and results when a thin film
of oxidation forms on the track when the system is not operat-
ing such as at night or on weekends; the oxidation disrupts
the passage of ATC electronic signals which pass through the
track. However, the problem cccurs only when one single

train car is in the signal block and when all of the power

is turned off in the car. The basic issue, therefore, is
what constitutes continuous train detection. A highly im-
nrobable combination of circumstances would have to occur

for the problem to arise during revenue servige: a single
unpowered car on a rusty track. There are no single car
trains; the minimum is two, and four-car trains are the
shortest used in revenus service,

Although the CPUC authorized commencement of revenue service
in September, 1972, it was specified that a "manual block"
procedure be used with trains being separated by at least two
stations. This manual system was accomplished by having line
supervisors telephone ahead to be certain that the track was
cledar at the following station. 4 number of iterations have
occurred in the process of solving the problems of automatic
train control. Ultimate operations will be under control of
the basic ATC system as modified by the Sequential Occupancy
kRaleasge (50R) system. SO0E has been installed on tha system,
but approval has been postponed until reliability improwves and
funding problems are resolved. The interim sclution, known
as the Computer ARugmented Elock System (CABS) was designed to
enforce station spacing using new software and the central
control computer and at the same time improve headways.

This determination by the CPUC that the automatic train con-
trol system is inadeguate for total reliance in full revenue
service has had impacts beyond the train control function
alone. The initial solution, a manual block system, resulted
in headways of approximately 10 minutes. CABS I operaticn

is on 12-minute headways on three routes. This results in
overlapping routes or =six-minute headways on the Fremont
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line, through Oakland, the transbay tube, and on the M line.
Full service, which began in early 1975, includes a third
line FhIDUgh the tube; scheduled headways are indefinite,
but will hopefully be about two minutes. SOR operations
will probably limit headways through the tube to about 100
to 120 seconds. Actual headways will be determined by tran-
21t wehicle availability.

Discussion of the decisions which had an impact upon produc-
tion and performance of the ATC has been curtailed by the
reluctance of Westinghouse and BARTD officials to comment
during the present litigation over ATC conlract performance.
A residual major issue, however, relates to the quality of
coordination and direction from the Jeint Venture. Westing-
h;use contends that various delays in scheduling construction
did not permit it to install and test its system in a timely
fashion. If BARTD's sporadic loss of dead car detection was
to be regarded as a problem, it should have been dealt with
much earlier, through a comprehensive testing program under
the scrutiny of BARTD, Westingthouse and the PUC. The reso-
lution of these difficulties will apparently be settled in
court. -

b. Automatic Fare Collection

The concept of an automatic fare collection system was
espoused as early as the 1956 "Regional Rapid Transit" report,
which noted that the use of turnstiles or some other form of
automatic fare collection was clearly superior to the alterna-
tive use of human labor as platform, train, or gate collectors.
"The extent of the system, the number of collectors required,
the high cost of human collection are sufficient to preclude
this method in favor of auvtomatic turnstiles. sl

By 1962, the "Composite Report" had resurrected a form cof
antomatic fare collection system which had been dismissed
in the esarlier report. This system was based upon a charge
account in which the regular passenger inserts his identi=-
Fivation card in a turnstile at both entrance and exit from
the system and the fare iz added to his account. He would
then be billed by the central computer. The cash fare customer
would purchase a coded card or teoken which permits entry to
the system and exit from the system if the correct fare

has been paid.

IPBHH; ep.cit., page 15.
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The decision to establish fare policy on a schedule of proposed
station-to=-station fares =-- based on distance traveled --
essentially precluded a non-automatic fare collection system.
This decision on a fare structure was made by the District
prior to 1962, on the basis of equity arguments and in order
to best replicate automobile cost relationships. The mileage-
related fare policy would be severely handicapped by manual
collection procedures because of excessive manpower reguire-
ment=s. On the other hand, simple turnstiles would not
adequately accomodate the variables of the mileage fare
skructure.

The determination of a system was based on the same process

as other elements of the demonstration program. The total
program consisted of five stages. First, a search and feasi-
bility study was conducted by BART and the consulting engineers,
PBTE, to explore the possibilities of collecting a graduated
fare and to determine awvailability of equipment. That effort
resulted in the conclusion that it was both desirable and
technically feasible, but that the equipment did not exist.

Second, BART solicited proposals and awards engineering design
contracts to three manufacturing firms to produce prototype
equipment. Third, with HUD assistance, contracts were awarded
to four contractors -- Advanced Data Systems Division of Litten
Industries, the General Electric Company, and a joint effort

by Control Data Corporation and FMC Corporation -- to manu-
facture, test, and demonstrate three different systems.
Although the concepts and hardware were developed independ-
ently and differed significantly, the three systems had similar
results.

Based on the findings of the demonstration stage, PBTB
prepared a performance specification and BART called for
competitive bids for the production of fare collection
equipment. The basic criteria were:

~ For convenience and economic feasibility, the great
majority of the passengers would have to operate on
a self-service basis.

- The function and operation of the eguipment should
be easily understdod by the passengers.
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- The system should convey to the public an impression
of eimplicity and convenience.

— The =system must allow the use of tickets wvalid for
single trips, round-trips. I1Ideally, there should
be one ticket to serve all passengers.

- The system must be secure from abuse by fare evasion,
gasy ticket duplicaticn or alteration.

- The fare system collection must be flexible to
accomodate system expansion, and to adapt readily
to changes in patronage in any station. For BART,
it is estimated that 75% of the passengers will
be commuters. About half of them will pay minimum
fares, according to a tentative fare structure.
Fares would range from 25¢ to $1.00 per ride. 1In
the vear 1275, there would be about 260,000 pass-
engers per averade normal work day. While the
present BART three county system has 33 stations
spread over 75 miles, it may grow to several more
counties and more than 100 stations.

- The systcm.must be adaptable to charnges in the fare
structure.

The performance specifications included the best features
from each of the three systems tested, The contract for
the manufacture of the system was awarded not to any of the
three companie=s who participated in the testing program,
but to IBM Federal Svyvstems Division.

Two general functional criteria highly relevant to transit
planning and operations were notably absent from those
developed for fare collection. While the system called

for adaptability to changes in the fare structure, thie was
not foreseen to include congestion pricing alternatives.

The operational consoles at sach entry gate can be reprogrammead
for a new fare structure, but it is estimated that it wonld
take an entire day to reprogram the entire syctem as it is
now sct uP-l The automatiec fare collection sysbtem does nolb
have the capacity to vary the fare structure during the course
of the day, providing, for instance, lower fares during the
off-pcak period., If the fare collection system had been con-
nacted to a central computer, this capability would have bheen
realistic.

lﬂcDﬂnald & Smarlkt, Inc. interview with Howard Goode, Depart-
ment. of Planning, BART, December 2, 1974,
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A saecond cpportunity which had been intentionally omitted

in the initial specification for procurement reasohs was

the continuous collection of origin and destination patron-
age data from the information encoded on the tickets. This
function and the centralized revenue reporting function could
have been prepared on hourly or daily bases by connecting the
turnstile/consoles to a central computer. While one of the :
manufacturer's proposed designs considered in Lhe demonstration
program == that of CDC/FMC -- included a real time processing
of fare collection and passenger gate control functions by
centrally located general purpose computers, the potential
uses of the data processing system beyond the fare collection
system were not explored as part of the demonstration project.
The versatile programming possibilities of the CDC/FMC data
processing system were alluded te, without considering patron-
age recording, an essential element in planning and scheduling
Of transit operations.l Only later, when operational planning
functions were assumed by BARTD personnel were these data
collection regquirements instituted. The additional contract
of nearly three-guarters of a million dollars was executed

to implement the data collection function.

An ancillary impact of the automatic fare eollection system
was the deterrence of this unigue fare collection system +to
the integration of transit operations and fare structures
among the operating agencies in the Bay Area. Although the
fare structures of the three principal transit operators arc
each different -- Muni has a flat fare, A.C. Transit has zona
fares, and BART has a mileage-related fare =- joint fare or
combination fares can be arranged if the processing equipment
is sufficiently flexible. While a reduced fare arrangement
for feeder services on A.C. Transit has been implemented by
BART, the integration of fare collecticn bBaetween the two
s¥stems has not. Furthermore, the potential for phvsical
integration or compatibility of the ticketing, given the highly
altomated and capital intensive BART system, is diminished
{although a system is being prepared for demonstraticn which
would use BART-type fare collection on Bay Area buses). The
considerations of integration -- or at least cocrdination -—-
of operating agencies within the Bay Area was considered in
1967 by the Northern California Transit Demonstration Project.
“he results of the report were not enthusiastically pursued
by any of the participants.2

1

“Although the demonstration project Technical Report Number 2
on automatic fare collection does not list recording of passen-
ger movement and revenue data as a performance standard, this
requirement is cited in Hammond's article on the BART demonstra-
tion programs. This raises the guestion of whether the demon=-
stration program strictly followed its purpose and whether the
technical réports provide specifications modified to those the
demonstration systems were capable of meeting. At least one
BART employee 1nterviewed has gquestioned the integrity of the
technical reports emanating from the demonstration program.

McDonald & Smart, Inc. interview with Coode, op.oit;
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According to the former General Manager, B.R. Stokes, the
pervasive attitude at BART, while fueled by optimism, was
one of tolerance toward problems, but reluctance to accept
Se8rious problems. Stokes cites the example of IBM as a
precurscr to the response toward Rohr and Westinghouse:

"IBM fell flaton its face in the initial design of
the automatic fare collection system. We understood
that it might not work the first time. But IBM
turned around, started over, and spent 520-25 million
of its own money on solving the problems. That was
part of the concept. We had big corporations -- Rohr,
Westinghouse, IBM -- who couldn't afford to fail. We
had blg corporations who would eventually put it out."

c. Track Gauge

Without increasing the weight of the lightweight wvehicle,
an apparent solution to increasing the stability of the
lightweight car at high speeds is to widen the track gauge.
The standard 4'8" gauge of railroads in the United States
was deemed inadequate for obtaining the desired lateral
stability. The Stanford Research Institute was engaged

to submit wider gauge designs to analysis and to perform
wind tunnel tests. Factors such as the dimensions, shape,
and weight of the proposed wehicle, the wvelocity of winds
in the Bay area, the passenger load distribution in the ear,
and the anticipated operating speed of the trains were
investigated. The technical recommendation, which was
adopted, was that the BART wehicle and track system should
be designed to a gauge of 5'6". While this decision
appeared unconventional giwven the standard gauge in the -
United States, the wider gauge of 5'6" was standard in
serveral foreign countries.

d. Propulsion Egquipment and Power Supply

A paramount priority of the demonstration program was the
testing and selection of an optimal electric propulsion
system. The program called for a thorough evaluation of
all existing or proposed electrical power supply systems,
concurrent with propulsion eguipment studies, to determine
the overall system most suitable to BART requirements.
More than twenty feasible concepts were reviewed. Seven-.
teen potential suppliors were contacted, =ix of whom
participated actively in the development program.
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The principal distinction between the system= considered
was the electrical supply alternatiwve: detailed comparison
was conducted between a 1,000 wolt dc system and a 4,160
volt, three phase ac system. While the direct-current
saries motor has been the most widely used for transit
purposes, considerable research into the development of

an adecquate alternating-current system was undertaken.

The advantages of a three phase alternating current system
relate to the efficiencies of transporting electricity.

All electricity is provided by local utilities as alter-
nating current. "The standard dec mokors reguired that the
current be rectified to convert the energy to direct current.
If this process could be eliminated, more efficient use

of alternating current and, hence, reduced energy con-
sumption, could be effected. Furthermore, alternating
current transports more efficiently, so that the elimination
of inefficiencies in the transportation of the current

from the rectifiers to the wehicles would result in additional
econocmies. While the three phase induction motor is an
extremely rugged; low maintenance and low cost molor, and
its control eguipment is simple and of low cost, it is a
constant speed machine so that a speed-changing device would
have to be developed and interposed betwsen the motor and
the wheels. To its advantage, however, alternating current
would result in fewer emissions into the ground along the
tranemission lines, hence lower transmission loss.

Despite these advantages, a major problem related to the tech-
nical difficulties of transferring polyphase alternate current
from the trackside to the moving transit car. The demornstraticn
program resulted in a conductor which was successful in permit-
ting the ac system to meet basic BART reqguirements. However,
the conductors were extremely complex and were in the
configquration of three parallel rails set perpendicular

to the ground which effectively created a visual barrier
between tracks and a barrier to effective movement of
employees in the yards. While the technical complexity

of the conductors was an element of the ac syslem's
climination, the concurrent introduction of solid state
rectifyineg systems considerably lowered the cost of con-
varting ac to dc energy, improving the relative economic
characteristics of the 1,000 volt dc system. Thus, the
salection of a dc chopper control was a declslon made 1in

the process of practical elimination of competing systcoms.
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With the decision to employ direct current as primary
powar, thae choice of propulsion systems in effect was
narrowed to that emploving d¢ chopper control. While -
linear control was the conventional method, the Japanese
had perfected a more modern propulsion control of chopper
system. which resulted in a smoother acceleration time,
morc efficient operation, and providedthe annrtunity

for power ragenaration from dynamic braking.

The lacation of the contact rail for conveying power to
the trains was specified alongside the rails early in the
planning process. Underground operation, with restrictive
tunnel clearances, plus assthetics on the surface and
alevated quideways, ruled out overhead distribution and
pantographs.

The requirement for all cars to have integral propulsion

units (one on each axle) was dictated by the acceleration
and speed specifications initially associated with BART
system planning.

. Fri;EEpn Brake Systems

Although the braking function was not originally described
as one of the main areas of investigation of the demon-
stration program, it received serious attention during the

test and demonstration. A fundamental safety reguirement

is the ability to stop the train consistently within a pre-
scribed distance under the most adverse air c¢onditions which
can occur. The demands for auvtomatic, accurately positioned
stops were unprecedented. For patron convenience, the objec-
tive was to consistently berth trains centered at the platform.
Performance goals for the braking systems were also savere in
terms of energy transfer per unit of time. :

Electrical dynamic braking will be utilized. Thus, the
propulsion system provides deceleration capability.

This 15 guiet, clean, and involwves the least maintenance.
Subsagquent to deceleration by dynamic braking, hydraulic
friction (disk type) brakes bring tha train to a stop.

lﬂammund, op.cit., pages 635-637 and interview with John
Everson, PREQED, Project Manager, PBTE, December 30, 19/74.
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The selection of the appropriate braking system was the
result of evaluating seven brake systems, representing
various control and force application designs which were
chosen for installation in test wehicles. The systems
considered were pneumatic tread, pneumatic actuated disk,
electrically actuated disk, hydraulically actuated disk,
and nydraulically actuated tread.

Each system was tested and evaluated with respect to its
control, accuracy, linearity, efficiency, and expected
useful life, in addition to its general performance char-
acteristics. Based upon technical evaluation, the inte-
grated braking svstem was determined as most appropriate
for BART. ;

f. Transit Vehicle Trucks

The BART requirements for transit vehicles which would
operate at high speed, reguire wide gauge tracks to assure
the stability of a lightweight system, and perform under
automatically controlled operation necessitated a compre-—
hensive demonstration program of transit vehicle truck
capabilities. The objective of the investigation was
twofold:; first, to evaluate truck concepts Erom the
standpoint of safety, ride gquality, and maintenance: and,
second, to cobtain information for use in preparing speci-
Fications covering details of construction and spring
suspension for the BART system truck., Five custom designed
trucks were demonstrated; the test and observations aided
in the preparation of specifications for BART system trucks
and pointed out certain characteristics pertinent to BART's
need for economic operation, safety, speed, and comfort.

3. ?ransit Vehicle Production

rrmed with a backlog of performance specifications from
the demonstration program, BART was prepared to invite
hids for the construction of 250 transit vehlcles. Inter-
acting systems which would provide for performance
catisfaction had not been integrated nor scheduled for
integration intec a prototype vehicle.
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Operational difficulties in the development of techno-
logically sophisticated transit eguipment in the Northeast
Corridor project (the Metroliner) brought to BART's atlention
the dangers of a manufacturer unabkle to assure conformance
with contract requirements., This problem came to BART's
attention as much ,through contact with Budd Company, the
Metroliner vehicle manufacturer, as through the normal
channels of awareness of natidnal transit events. Budd
suffered tremendous financial difficulties as a result

of the preoblems of implementing the Northeast Corridor
project, nsarly to the point of withdrawing from transit

car manufacturing altogether. Concurrently, Budd was
involved with BART, having provided the design specifications
adopted for the prototype vehicle used in early planning
studies, and having contributed many of the artists’
renae:in%s of futuristic wvehicles for BARTC's and BARTD's
studies.

The dangers inherent in the truncated test and demonstration
program at BART were not fully apparent to the staff and
consultants until the enormity of the difficulties were
witnessed elsewhere. Budd Company's experience with the
Metroliner provided BART with the impetus to structure

the transit wehicle production program into two parts.

The first part would include the engineering, manufacture,
testing, and demonstration of prototype cars. In January

of 196%, a Federal grant was received in initial support of
the prototype program.

Although the objective of the prototype program was to
test full system integration, the program necessarlly
paralleled production of revenue wehicles, The transit
vehicle contract for the 250 production cars, as well as
the prototypes, was awarded to Rohr Corporation in July, 196E8.
The first of ten prototype cars was received in July, 1969.
The testing of the prototype cars consisted of (a) gquali-
fication trials of all major systems and system components
applied by wvarious manufacturers, (b) combined prototype
systems tests of traction egquipment and auvtomatic train
operations systems, (c) testing of the completed proto-
type egquipment at the Rohr Corporation's plant facilities,
and {d) testing the prototype cars on the BART right-of-
WELY »

McDonald & Smart, Inc. interviews with Messrs. Wolf, Moses,
and Everson.
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The primary objective of the prototype test program was

to identify problem areas and provide adegquate solutions

to ensure the production line cars were fully operational
and safe. The major deficiencies which showsd up in the
testing program indicated that extensive retro-fitting,
repalr, retesting, and car preparation were required bafore
the lirst production cars could be accepted. Nonetheleszs,
prototype performance appeared sufficiently close to design
specifications for Rohr to continue with the =zecond part

of the contract, the manufacture and delivery of 250 of

the ultimate 450 transit wvehicles reqguired.

A key decision related to the purchase of transit wvehicles
was the Board's policy in 1967 not to commit to any contract
for which financing was not available to pay in entirety.
Thus, bids for the transit wvehicles were not received

until 19639, a full two years later than scheduled. This
had an immediate impact on price. LA

The Composite Report originally called for 450 cars, costing
between $153,000 and $160,000 each, with initial deliveries
in 1967, By the time the order wag placed in 1962, financing
was available for only 250 cars at $236,000 each. An option
for an additional 100 cars at 5262,000 average price was

laet lapse for lack of funds:; ewventually the next increment

of 100 cars would cost £2B9,000 each with the last 100 cars
costing $295,000 each, Thus the 373 million vehicle expense
cited In the Composite Report reached a total of $160 millicn.

Not unlike the Westinghouse ATC contract, many of the kay
issues related Lo Lhe production of btransit wvehicles are
matched by the reticence of the kev actors, pending resolu-
tion of litigation. Reliability problems continue to
praevail., Instead of ten percent of revenue cars being
down for maintenance, the number of cars availabhle has
bean running only 50%, With that percentage of cars out
of service, service levels are reduced, deterring patromage.
The problems encountered by the transit vehicles included
both mechanical difficulties with the vehigles and the ATC.
The contractors claim, however, that they have met their
contractual requirements by achieving actual "mean time
between failure" rates which are better than specified 1in
thelr contracts. This is a serious problem since actual
rates are considerably higher than can be tolerated in
revyenue service. To further exacerbate the situation,

the one year warranty on the ATC and cars was expiring
faster than the systems were being accepted.



Again, two explicit contentions of the contractor relate to
inadegquate management and direction by BART and PBTB, and poor
maintenance capability at BART.l Rohr contends that PBTB sup-
plied inadeguate contract specifications and failed teo perform
overall system design coordination and contract management res-
ponsibilities and that these responsibilities were delegated
largely to PBTB without BARTD retaining significant capability
for critical review and control.

D. Transit Facilities

1. Transit Stations

a. Station Spacing

The spacing between stations, hence the number of stations
existing on any route, has implications for the populations
cerved by the transit system as well as the operational
characteristics of the system. The greater the distance
between stations, naturally, the faster the trains can
operate. The decision regarding station spacing, then,
hecomes a basic determinant of svstem performance. Station
spacing, as with many of the basic system characteristics,
was not made within BART's sphere of decisions so much as
within the confines of engineering considerations. The
Commission report established these basic considerations;
without earnest reevaluation, they were considered essential
to the vision of a rapid transit scheme and rapid transit
had been the clear solution to regional regquirements.

In "Regional Raplid Transit," the eventual role of BART,
upon which subsegquent planning was based, was defined:
"This report reveals the broad requirements for regional
express transportation and is specifically directed toward
the role that rapid transit should play in fulfilling them."
By estahlishing the concept of BART as a regional, express
transportation system, alternatives available for station
spacing are narrowed considerably, If the system is to be
regional rather than local, the statlons must serve sub-
regional centers rather than local regquirements. The
implication of this determination is that fewer stations
are possible,

lﬁﬂnunald 5 Smart interview with Leon Krautz, BART Project
Manager, Rohr Industries, May 12, 1975.
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As an express system, two alternatives are available: first,
a four-track system could be designed to provide both local
and express service: second, a two-track system can be
designed with stations spaced sufficiently far apart to
permit the system to maintain high average speeds. The

PBHM report focused on the second alternative. The basis

of this focus was involved in the economic concerns of
reduced right-of-way requirements in only a secondary

WY .

The objectives of fast and convenient transportation competing
agailnst private automobile trips were stated in 1956: "Inter-
urban rapid transit should achieve speeds of 45 miles per
hour inecluding station stops, should make delivery within
convenient walking distances of the major centers of employ-
ment and commerce and should provide service at interwvals
not axceeding 15 minutes during week day business hours.”
Further, stations in suburban residential areas "must be
accossible over uncongested roads and highways and have
ample facilities for parking and for interchange with local
facilities." These objectives, which have been challenged
by oritics of BART but were not challenged among transit
planners, define the poliecy of station spacing.

In the urban areas, stations would be placed within walking
distance of concentrations of employment and shopping;
spacing would be considerably greater in suburban areas where
feader transit or avtomobile access was expected. This
emphasis on the urban destination of patronage reiterated
the cencerns of the Senate Interim Committee, which in its
"Feport on Mass Rapid Transit" of 19531 noted that a rapid
transit system must distribute patrons reasonably well over
the industrial, financial, and shopping areas of the
metropolitan center, but did not concern itself with the
distribution within the suburban residential areas.

The system, as defined by the PEHM report of 1956, was
rarely challenged within BART. asking PBQD, in association
with Tudor and Bechtel, to implement the system defined

by FBHM organizationally [oreclosed considerable alteration.
The plan represented the concept to be implemented.
Throughout the planning process, it remained the blueprint
for the final system. Thus, the premises of this 13856 ,
concept were essentially unchallenged from within BART.

lMcDDnald & Smart, Inc. interview with B.R. Stokes.
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On the other hand, Henry K. WNorton, a "commuter railroader"
of many years who was hired by the Bay Area Council to
critique "Regional Rapid Transit," suggested that the svstem
was not rapid enough in the suburban routcs between San
Francisco and San Jose. HNorton strongly recommended

express service to bypass some of the fourteen stations.
planned between San Francisco and San Jose. While this
recommendation was relevant to the muted presentations of
critical alternatives, it became moot with the withdrawal

of San Mateo and the reluctance of Santa Clara.

In an American Society of Civil Engineers report on the PBHM
nlan, George D. Wittel noted that "the average distance be-
tween stations is 2.3 miles, much larger than used in most
metropolitan areas, This is done to speed up trains,

favor the more distant users, and reduce the station costs,
but it must sacrifice patronage from the close-in users who
constitute the main source of revenue." This was reiterated
by the San Francisco Transportation Committee in 1960

when they advocated a reduction in the station spacing

toc the order of one-half mile between stations for the
urban service area.

Despite these isclated public reviews of Lthe station spacing
decisions, the "Composite Report” of 1962 gutlined the olan
to place the stations with an average space of 2.0 miles.
The "Composite Report" identified the transit nlan which

had evolved from the earlier "Regional Rapid Transit

report after incorporating the input of technical committees
in the incorporated areas and counties through which BART
would oparate,

Interestingly, the public and pollitical demands in these
areas were not sufficient to change the service areas in
which the stations focused. {Eventnally, four of the sta-
tions cited as BART stations became Muni streetcar stations
and three miles of the system described became the juris-
diction of Muni.} Thus, the average station spacing has
increased somewhat in the BART svstem identified as 71 niles
with 231 stations (not including the shell aof the unfinished
Enbarcaderg station) .

m—

1 : . ; :
feport on a4 Plan for Rapid Transit ln San Francisco, 1060,
page 34.
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Not unlike many of the planning decisions, the-decision of
station spacing came under criticism after the planning
procass had been completed. Transportation expert Martin
Wohl commented upon the BART system in a series of articles
in the San Francisco Chronicle in 1966. BAmong the criticisms

of BART was the fact that the average speeds to be attained
by BART, which are 60% to 100% faster than other North
American rapid transit systems, were gained at the expense
of having stations spaced 70% to 300% farther apart than
other systems. While he cited New York, Philadelphia,
Boston, and Chicago as having stations less than one mile
apart, his argument was undermined by comparing intra-urban,
systems with the inter-regional system envisioned for BART.

Station spacing also has implications for the profile of
patronage.

off-peak travelers freguently will put up with considerably
less walking, inconvenience and waliting than rush-hour
commuters. Because of the lack of suitable station spacing

in business, shopping and recreational areas, it is reasonable
to expect that a higher percentage of BART's daily travel

will be made ﬂuring the four rush hours. While the

patronage pattern is not distinctly different from other
transit operations, BARTD has been below forecasted patron-
age during off-peak hours.

Once the reqlunal rapid transit system concept is accepted,
the station spacing decision ceases to be an issue. The

key decision, then, relates to the role of BART as a regichnal
rapid transit system.

k. Station Location

The primary objective of station location was identified

in the 1956 "Regional Rapid Transit" report: "the standards
that an inter-urban rapid transit system must maintain in
order to compete with the private automobile include
achieving average speeds of 45 miles per hour including
station stops, making delivery within convenient walking
distance of the major centers of employment and commerce,
and provide service at intervals not exceeding 15 minutes
during weekday business hours."™ '

Lichl; 1966,
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These criteria establish the locations, in essence, cof the
downtown station facilities both in San Francisco and in
Oakland. The station locations in the suburban communities
were located with an understanding of the minimum headway
which must be maintained (hence, station spacing) and the
concentrations of population density which were reflected
in the "Regional Rapid Transit" Regional Outline FPlan.

All of thése initial location decisions for stations were
subject to the extensive negotiations with local communities
which occcurred during the planning periods of 1953-1955 and
1959-1960. ©Onge the bond issue was passed, the negotiations
became even more complex. The ultimate location of a staticn
in any community depended upon the agreement of the local
jurisdiction. Examples of these negotiations were discussed
in Section IV-A,.

c. Station Design

The rapid transit vision rarely wavered from a concept of

an attractive and extremely modern system which would com-
pete with the automobile. The attitude of the proponents
and engineers was simple: "don't look back."  Stations, no
less than the operating system, represent the system concept
to the public and occupy, without relent, a place in the
local communities they serve. The early planners recognized
the need to make the stations functional and attractive, and
with little dispule established a criterion for contemporary
design of concrete, glass, and steel, the modern vernacular
of the day. '

Although the Commission report, "Regional Rapid Transit,”
was never adopted by the BART District Beard of Directors,
there is little doubt that it was accepted by the BART staff
and their consulting engineers ==- who had written it == as
the plan for rapid transit. Thus, general concepiual
decisions which shaped the system's profile or image and
which were made by Walter Douglas' PBHM team during 1953-
1955 were rarely disputed later. The ralevance of related
dacisions was made in the context of financial constraints
rather than the stress of interacting interests,

Maturally, financial constraints impinged badly upon design.
So the key decisions relating to station design, or any de-
sign, were made in the setting of priorities for diminishing
funds. Nonetheless, according to Donn Emmons, the architects,
generally speaking, were not cxcessively constrained. Funds
daedicated to architectural design alone ultimately totaled

$7 million.

LEBO




After the Oakland subway bid, one of the considerations for
reducing expenditures was to shift to functicmal finishes
in BART stations in lieu of more refined glass or tile.
Fortunately, the standards of station design were publi-
cized; rstrenchment on station design, i1f not materials,
was publicly difficult.

One proposed design concept contained in the Manual for
Architectural Standards which was sacrificed partially for
financial reasons, however, was the solid-wall barrier be-
tween tracks and the platform. This barrier, called a

Train 5creen in the Manual of Architectural Standards, was
intended to have doors which would open simultansously with
the train doors. It reguired that the ATC stop the train
pracisely at each station. The unreliability of the ATC in
meeting this requirement was the other contributing factor in
its deletion. Nonetheless, despite a substantial number of
safety and operational adwvantages, such as protection against
individuals falling on tracks, and the economies of maintain-
ing an enclosed space isclated from the exposure to dirt and
wind, as well as temperature control advantages, the screen
was eliminated. Savings were estimated at $3.6 million for
the barriers and another $5.4 million due to climinating
unnacessary ventilation equipment.

While principle=s of good design were never abandoned and, to
many, the standards for the industry were -set by BART, many
feel the full potential for BART was not realized. The
purpose of BART was to operate a rapid transit system; the
implementation of an operational 71-mile rapid transit system
was paramount. With limited (though considerable] funds, all
non—-operating components were bound to suffer.

Tgsues of design were the subject of highly audible discussions,
often in the press. Beyond the physical design issues, the
role of designers in the decisicon-making process == as

designers and planners sensitive to land use and master-
planning concerns —-- became an issue because of the actors.

This section reviews only the design decisions relevant to

the stations, however, and dccumﬂn%s the process by which |
design decisions were made within the technical consulting

preragative.

The general characteristics of the transit stations that
were outlined in "Regional Rapid Transit" included plans for
prototypal surface, elevated, and underground stations.
While these plans in no way reduced the alternatives for
future station design, the design philosophy toward transit
stations, credited to Walter Douglas' aegis, is first
defined:
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"Materials for exterior construction are primarily
concrete, steel, and glass. Interior and exterior
wall treatment, fenestration, floor finishes, and
other deta}ls conform to contempory architectural
practice."

It was on the basis of this philosophy, accepted by Stokes
if espoused by Douglas, and considered integral to the
rapid transit proposal, that Donn Emmons of Wurster,
Bernardi & Emmons was appointed consulting architect to
the Joint Venture. This selection occurred after inter-
V1i2Wlng numerous architects.

Although no specific budget was allowed for landscaping and
architectural services in the cost estimates for the beond
issue, Emmons headed a design team with responsibility

for establishing design criteria for the system. He chose
Christopher Alexander, a British architect-mathematician,
to l=2ad his research team, which consulted people at all
levels of transit, toured the rapid transit systems of
Europe, consulted behavioral scientists, and subjected
their findings to computer processing.

The cutput of this design effort was a compilation of some

500 "root" reguirements for transit design; while they were
neither specifications nor performance standards, they were
relational characteristics based on the elements of desiagn

which surfaced from multi-disciplinary research for transit
facilities and human needs.

This research was scoffed at by the engineering Joint Venture
and by BART staff because of its abstractions and lack of
mathematical vigor. The types of relationships established

as design criteria were non-guantifiable; hence, the enginecers
did not consider them relevant to the decision-making process:
peaple should neot have to sit touching sStrangers, a passenger
should encounter as few ohstacles as possihle betwean the time
of entry in a system and reaching a seat on the train, there
should be no dead-end station corridors where a woman could

be trapped, ete. Although thi= research was dropped after onae
vear and 5100,000 expense, Emmons feels a considerable amount
qf research contained information which was later incorporated
in the BART "Manual of Architectural Standards.”

— .

: .
~"Regicnal Rapid Transit," page 90.
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The "Manual of Architectural Standards,” published in 1965,
provided the basic design guidelines for all architectural
efforts, including site development, acoustics, color,
advertising, concessions, station platforms and cover, eto.
It served as a guideline for BART's architectural policies
and contained many of the criteria for ultimate station
design, e.g., canopies would be at least 280 feet in length
and located to provide protection for waiting passengers at
the four-car station core; the platform itself would be 700
Teet lonyg, capable of handling a full ten-car train.

The Manual established the minimum design_standards and
physical reguirements of the BART system.l It was a
comprehensive document which provided, for instance, four
pages of terse functional and design criteria and one

page of narrative on "above ground platform shelter." Tn
es5tablishing these physical regquirements, some of the
architects finally chosen to design BART stations felt
confined. Mot only did they feel originality was hampered
by the regquirements which began to define the space, but
also by the sketch site planning which preceded their efforts.
The first step in the station design procedure involved a
station locator who was a design engineer rather than an
architect. The locator prepared a rough site development
plan, limiting the architect's flexibility.

Design decisions, until the financial crisis required changes
in them, were made ocutside of the public arena, in the
drafting room of the architectural consultant and joint
venture. They were determined largely through the criteria
established in the "Manual of Architectural Standards."”
This document, much as "Regional Rapid Transit" did for
operating systems, foreclosed consideration of dramatic
alternatives. HNonetheless, the wvariations in stations,
despite these constraints, and the high standards of
functional design and architecture which emerged, document
the plausibility of the "Manual" as a design tool and the
versatility of architects in circumventing its constraints.

The decision to avoid sterile station design for the
architecturally competitive, individually designed stations
was the result of an early tour of European stations which

lThe Manual of Architectural Standards was only one part of
the overall design standard established for BART. Others
wera 0ivil and structural design criteria and electrical/
mechanical desigyn criteria.
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Emmons took with Sprague Thresher, the staff architect at
BARTD. The "delightful" gualities of the Stockholm staticns,
dezigned by a wvariety of private architects contrasted
severaly with the city-designed Berlin stations. Emmons

and Thresher convinced BART to hire 14 different architectural
firms to design 37 stations. Many of the stations have since

won national architectural awards.

Emmons became frustrated, however, because of his need to
reach decision-makers through engineers. This process often
precluded design and architectural planning considerations
from emerging in the recommendations made by the engineering
consultants to BART. Furthermore, many of the engineering
and structural decisions made by engineers at the lower,
working levels eluded Emmons' scrutiny. This frustration,
of ad hoe decisions being made independently of design
roeview, was as overbearing as the broader planning guestions
which clouded Emmons' relationship with BARTD.

Thiz role of architect as a subordinate rather than a partner
in the planning process orchestrated by engineers resulted

in a highly publicized controversy between Emmons and BART.
The issue surfaced as one of whether the designers and archi-
tects were to conceptuwalize or merely serve as cosmeticians
of the engineers' work. Stokes' position was clear: "The
name of our game is engineering. The engineers have to be

in the lead. Ours is a systems approach that brings
architecture intoc all the other concepts,” This attitude,
particularly as it affected Emmons' sense of BART's respon-
sibility toward master-planning and the architect's role in
that responsibility, resulted in Emmons' resignation.

Emmonz was concerned that "the routes were planned where the
people were, not necessarily where vou wanted them to be,"?

He felt the communities were not sufficiently aware of the
issuas. Members of the joint venture and BART staff who were
interviewed, including Douglas and Stokes, spoke disparagingly
of Emmons, impatient with his "naivete" that the plan could
not be reconcelved after 1962. Days after Emmons' resignation,
Lawrence Halprin, the landscape architect and planner who was
also a consultant, followed suit.

J'Plrnzl'zitEw:t:_u:al Forum, June, 1966, page 46.

2 S, . ! b
Mchonald & Smart,; Inc. interview with Donn Fmmons, Wurster,
Bernardi and Emmons, March 4, 1975.

184



Emmons was not alone in his frustration. The partieipating
architects circulated a petition demanding greater authority
for the architectural consultant in the summer of 1960,

months before Emmons resigned. This to a small degree, and

the press response to a greater degree, resulted in archi-
tectural consultants reporting to a higher lewvel in the

chain of c¢ommand. The consulting architect reported directly
to the Project Director of the Joint Venture and an independ-
ent consulting architect reported to the BART Board of
Directors. Furthermore, Emmons' successor, Tallie B. Maule,
had responsibilities which included coordination of all desiqn
efforts on stations which had bheen commissioned. This included
review of design revisions in response to financial econstraints.

Although considerable controversy surrounded the role of archi-
tects in the BART implementation process as a result of Emmons'
and Halprin's position, our research shows that, although nega-
tive comments were made during the design stages, no well-
articulated, overall dissatisfaction with the architectural
design on the part of community officials or citizens, with the
exception of the Ashby station in Berkeley, and the Market
Street stations in San Francisco. The controversies in these
two locations and the decisions which resolved them, are
described elsewhere in this report in greater detail.

2. BGuideway Structures

The basic alignment and guideway structures are responsive

to rapid transit's need for a grade separated transit to
maintain uninterrupted high speeds. Only through a grade
separated right-of-way would the proposed system be capable
of cbtaining the speeds necessary to the proposed performance.

The alternatiwve alignments, naturally, are limited: an
elevated structure, a surface or at-grade, alignment, and
subway or underground alignment. While the least expensive
construction costs for the transit right-of-way itsgelf
occurs at grade, in heavily developed areas a surface
alignment involves tremendous expense in providing grade
crossings for existing rcads. On the other hand, the

st of underground construction can only be justified in
areas where congestion is so great and development S0 dense
that it wirtually prohibits the use of an elevated structure.
The alternative for most alignment within suburban or rela-
tively low densitv urban areas, then, is the elevated
structure,
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In designing the elevated structure for the supported system,

two essential design oriteria were established in addition

to standard technical considerations. The design would

have to be capable of reducing the noise level of train

gperation in order to minimize the adverse impacts of the

syvstem on the communities through which it passed. In

addition, the aesthetic appeal of the elevated structure

was established with equal priority to technical consid-

erations. These sensitivities toward minimizing adverse

impacts of BART on the communities it served, as well as

embodying an extremely upbeat design image, have been

largely credited to Walter Douglas, who was Principal-in-

Charge of the PBHM repert. This design concern, while

not unadulterated in the engineering-architecture relation-

ship, is one which has been closely associated with BART's

system facilities, not only the guideway structures but also |
tha stations and the landscaping. |

The intention in routing and designing aerial construction
was to provide a minimal silhouette structure; by 1962,

the minimum standards acceptable for construction of an
alevated structure were strects or areas with a width

of 100 feet between building lines. This provides separation
of the transit structure from adjacent buildings and results
in a light, shadow-free thoroughfare. Because of the
rphy=ical attractiveness of the I-shaped or hammer-head
single pier elevated structure, it was determined by PBHM

as an appropriate design as early as 1956. At the same time,
reinforced concrete materials were justified on textural
grounds as well as engineering grounds.

The 1965 "Manual of Architectural Standards" sets forth
specifications and details for the aerial structures. Donn
Emmons’' hand in the design criteria, developed with Tudor
Engineering, resulted in an apparently lightweight strue-
ture, with clcan lines and minimal shadows. The supports
are single, hexagonal eceolumns supporting the two-track
guideway .

The acceptance of the design, however, was not uneventful.
The result of the architectural consultant's early priori-
ties was the presentation of alternative proposals for the
structure, some of which he later claimed were "tongue-in-
cheek.” The Board's reaction was wrought with debate. Ac-
ceptance of Emmons' recommendations occurred only after an-
other consultant, architect-historian John Burchard, reviewed
the designs and approved the original scheme. Burchard, a
professor of environmental design, was hired as the BART
Board's direct advisor on broad matters of environmental
guality. Visual design was merely one element.
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3 Parking

Parking has been considered an integral part of the concept
of an interurban express transportation system since the
start. The planning for BART, since "Regional Rapid Transit,
accepted the system's dependence on local transit or private
automohile for feeder service that it couldn't economically
perform itself. Consequently, deci=ions related to parking
were not concerned with whether to provide it, but with how
much to provide and, later, whether it should bear a price.
These decisions, as with other planning decisions, relied

on the concept established in the first FBHM report.

The process of designing BART facilities ingluded consider-
able negotiation with local communities. Among the agenda
items raised were street reroutings and the provision of
parking capacity for the BART stations. While these issues
were addressed in the process of gaining local agrcement on
BART plans, in only one case did a local community take a
strong position on its parking requirements which was sig-—
nificantly at odds with BART's planning. Daly City submitted
its comments on parking requirements in 1968 during a period
of fipal design and construction of the BART stations. For
the most part, the initial negotiations resulted in agree-
ments, and the issue of parking inadeguacy arose in other
communities only after the facilities were in place.

The initial parking capacities, by station, were based on
the observed ratios between passengers and parking spaces
at stations along Southern Pacific's peninsula line, and
recomputed on the basis of passenger potential at each

of the stations which a two-stage BART might expect. This
totaled under 30,000 stalls in the 1956 report, which rose
to 36,000 stalls through reevaluation by the time of the
"Composite Report" in 1962.

By 1970, the number of stalls had been reduced to 18,000
at 23 of the 33 neighborhood stations.

The decision to reduce parking capacity was made in the heat
of financial duress. By mid-1965, the landscaping of parking
lots had suffered the fate of many perceived discretionary ex-
penses {(although it would be saved from the use of supple-
mentary grant funds). By 1970, A.E. Wolf would estimate a
total capacity of approximately 18,000 automobiles. A some-
what implausible study was cited, indicating only 7% of all
BART riders would be in the park-and-ride category.
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Local communities have been quick to react to the shortages
of parking, Particularly as overloads from the free parking
areas began to congeskt the streets of the communitiess,

The response comes from both popular and commercial concerns
on economic grounds that BART had created a local problem
with little control over its solution because of funding
constraints. Furthermore, the decision to reduce parking
capacity provided local jurisdictions with the ability to
cmnt{al patronage by Pricing parking in the vicinity of
stations, e.qg., installing parking meters on strests and,
hence, increasing the cost of travel.

While BART had initially conceived its parking facilities
as a free service in order to avoid any disincentive to
taking BART, parking at the Lake Merritt station {and at
the Coliseum during events) has had a fee imposed to pra-
vent casual use by non-BART patrons. The lot where a price
has been imposed -- a nominal one at best -- is located in
an area where commercial or industrial development attracls
avtomobile traffic seeking parking, Deszspite the precedent
pricing of parking, there is continuing concern within BART
about the potential impacts parking costs might have on
patronage., :

Furthermore, a decision made . implicitly, if not explicitly,
was to consider parking regquirements on the basis of the

neads of a five-county system, which would extend to Santa
Clara and San Mateo counties. With the optimism that stage
two of the planned BART system would eventually be built,

the parking capacity for Daly City and Fremont was originally
designed with an eye toward accommodating local patronage
rather than the patronage tributary from the southern counties.
Although BART is willing to increase parking capacity in ex-
cess of the needs which the present system would have in a
full five-county system, financial constraints will continue
to be binding. Still, the attitude at BART remains optimistic
of system expansion, perhaps to the full five counties.

Once the transit facilities were completed, local communities
began to raise the issue of the adeguacy of parking facilities.
The Assistant General Manager of BART established an ad hoo
committee on parking expansion in 1972 to monitor demand for
parking, evaluate the predicted usage of the parking facili-
ties, and, if required, to develop a remedial plan. The com-
mittee, which clearly was concerned with the impact parking
limitations might have on patronage, issued its report in
June, 1373. The report acknowledged that the situwation is
acute at 14 of the 33 stations. Eight of the facilities were
used to capacity. The final report of the committee recoo-
nizes the commitment BARTD has to provide adequate parking for
the travel demands necessary to assure projected patronage
levals.

1848




Improved bus feeder service was recommended to solve the
problem in some stations while potential expansion was
recommended for the remainder, including proposals for

the purchase of land for future development and for horizontal

or vertical expansion. The priority of the improvements,
given the unlikelihood of additional capital bonding author-
ity, will necessarily come from the Federal Government,
state government, or local jurisdictions rather than from
BARTD. Federal funds have been received for the parking
areas at Daly City, South Havward, and Fremont, althouch

the application for such funds for MacArthur and Walnut
Cresk stations was disallowed.

4. Yard Location

The decisions concerning maintenance yard location were
made on the basis of route location and real estate avail-
ability. The light maintenance yards at Richmond and
Concord are placed toward the ends of the lines. The mailn
vard, where all heavy maintenance occurs, is located at
Hayward largely because of the availability of appropriate
real estate.

The decisions on yard locations were notable, according to
former FBTE engineers, in that experts in transit operations
ware not represented at the time the decisions were made.
Originally, yards were planned at the end of each line,

with a central vard in west Oakland. 2As system planning
proceeded, the chief engineer decided that he did not want

a yard in west Oakland because of the difficulty in intro-
ducing cars to.the system where three lines converge.

In Richmond, there was available territory for a yvard, hence
it was deemed the appropriate place for the main vard.

Local opposition arose; however, on how much yard space
could be taken and where it was to be placed. Since it was
necessary to begin construction of yards in anticipation

of test vehicle deliveries, the delay in Richmond's coming
to an agreement forced the District to pursue an alternative.

The Hayward yard was conceptually located in Hayward during
the period in 1960 where projected costs had caused the
District to truncate the Fremont line at Hayward. At that
time,_site selection for the Hayward yard occurred for
planning purposes; Hayward was favoring locating the yard
in 1ts industrial park area since the local community felt
it would stimulate growth. When availability of funds

was revised and the Hayward line was extended once again
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to Fremont, it was no longer possible to change the location
of the yard without losing the support of the Hayward com-
manity.

The designation of the Hayward yard as the main vard also
occurred indirectly when delivery of revenue cars was
imminent, it was discovered transportaticon of the revenue
cars from the factory was casier to the Hayward vard than
to the Richmond yard. Thus, the Hayward vard, by default,
became the main ward.

Not surpisingly, at least two impacts of the yard location
decisions have had an effect on the cost of operations.
First, the plan for a vard on the west side of the Bay
consistently called for the yard to be located in San
Mateo, where the topography is more appropriate and the
cosk of land lower. A yard in San Francisco virtually

was precluded from the start. Economic realism and the
optimism toward future expansion south in the West Bay
militated against a West Bay vard in the planning process.
Thus, while therc was some consideration given to providing
spur tracks at Daly City in response to operational
requirements, it would have been excesdingly expansive

Lo construct and would have eliminated patron parking
capacity. Without this yard, however, all trains operat-
ing on the San Francisco line must return to Hayward to
alter their length in response to shifts in demand during
the day. This results in excess vehicle mileage, with
concomitant operating and maintenanpce costs, ag well
as labor costs. BART considers this "deadhead m?leage,
however, at only 2% of car mileage, although this mileage
results in concomitant operational costs.

While the decision on yard location was influenced more by
the withdrawal of San Mateo County than by the decision
process itself, difficulties experienced as a result of
this yard location were the result of an attituds that BART
eventually will serve San Mateo (perhaps spurred by the
recurring transit studies in San Mateo which include a
BART=like elemeant).

Again, on technical grounds, the train control system made
yard location adjacent to a passenger station inadvisable,
since it would complicate scheduling. The effect of this
technical decision was an increase in labor costs due to
the necessity for transporting train perscnnel by car from
the yards to trains in operation whenever a relief crew is
scheduled. :
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5. Landscaping

From the earliest planning periods, Walter Douglas was
convinced that local acceptance of a regional rapid transit
system through the communities of the Bay Area depended
upon presenting a favorable public image. The need for
local acceptance of the system inspired many of the design
declsions which resulted in BART's noteworthy aesthetics.
BART was planned and engineered to avoid the stigmas which
conventional railrcads had had upon social values and
circulation.

Landscaping, however, was one aspect of BART's planning
which the District chose not to address immediately.

When the first general manager, John Peirce, determined
that the electorate would be unwilling to accept a bond
lssus in excess of $800 million, the engineering Joint
Venture's motivation to estimate the costs of nonessential
amenities waned. The first-stage system was priced at
$792 million in the bond election of 1962. Weither the
costs of architectural design nor the costs of landscaping
were explicitly treated in that figure, i.e., there was no
line item in the budget. Thus, although the intention of
landscaping was included in early plans, the funding was not.

Throughout the process of negotiating agreements with the
communities along the routes, the guestion of landscaping
was deferred. Although a landscape architect -- Lawrence
Halprin -- was employed by the Joint Venture, his role was
78 much involved in planning and alignment siting as
landscaping.

This relationship, in itself, was unsatisfactory to all con-
cerned. The values of siting, and their relationship to
neighborhood aesthetics and social walues, as presented bv
Halprin, were annoying even to engineers open-minded toward
aesthetics. A definite sense of urgency existed within the
engineering staff of the Joint Venture. When the alignment
of an aerial structure was questioned by a landscape archi-
tect —— a guestion which, if addressed, would result in a
delay and the cost of additional property acquisition-- the
engineers refused to accept the recommendations of a subor-
dinate landscape architect. Halprin's concern over this
issue, and his difficulties in dealing with the engineers,
caused him to resign two days after Donn Emmons resigned over
a similar design responsibility issue.
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With the assistance of federal funds, however, Halprin
was able to gffect some extremely enlightened landscaping,
including linear parks under the elevated structures in
El Cerrito and Albany. The landscaping successes Ware as
indicative of BART's unfulfilled potential as they were
accomplishments. It was the determination and impetus of
local communities, as much as BART's, which resulted in
the implementation of landscaping. The grant advocacsy,
however, was definitely BART'sS success.

6. Provisions for the Handicaygeﬁl

Provisions for the physically handicapped became a serious
igsue for public works designs in the 1960's, long after
the preliminary design criteria were established for BART,
but prior to implementation of the system itself. 1In 1962,
Harold Willson, a representative of the Easter Seals Society's
Architectural Barriers Committee, contacted BART to intro-
duce them to the idea of implementing a system deslgned

to be useful for the handicapped persons. The basis of
Willson's request was the specification of the American
Standards Association for making buildings and facilities
accessible to the physically handicapped. These standards
included specifications for walks, ramps, stairs, restrooms
and other facilities, as well as defined the varieties of
handicaps which should be accommodated.

By 1964, Willson was advising BART, informally, on matters
giuch as the adequacy of dwell times and the space between
trains and platforms for handicapped patronage; while

many of BART's design features were adequate for handicapped
persons, he adwvocated additional improvements such as
elevators, self-actuating doors, and specially designed
restrooms.

BART's well-articulated purpose had always been focused

on' competing with the automobile to provide interurban
transit and to relieve congestion. Neither the sociceconomic
implications of BART's service nor the impact on minority
group availability had ever been explored as an objective

as it would necessarily have been explored in any transilt
planning in the 1970's. BART, on the other hand, had sought
to be responsive to public demands within the constraints

of its financial conditions. The result was that it was
willing to be responsive toward accommodating the handi-
capped. i

1EART and the Handicapped,” BART Impact Program Working Paper,
Robert Levine. .
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BART's "Manual of Architectural Standards" specifically
excluded elevators which would provide the mobility for the
handicapped between the street level and either aerial or
subway guideways. "Normal eirculation through the BART
system should be planned so that handicapped patrons,

except those in wheelchairs, can move easily to the desti-
nation," according to the criteria of Section 1.7(d).

BART's chief design engineer, Deane Zbordura, was concerned
about the economic justification of modifying facilities

for the handicapped. ©On the other hand, A. E. Wolf, PBTE's
design engineer, was concerned about the extent to which
structures would have to be modified in both the foreseen
and unforeseen matters. The economic considerations
constrained planning on more than one design feature for

the handicapped: While elevators had been ruled out because
of their cost, so had the platform screens which would
separate the platforms from the tracks. Without these
screens, the danger for the blind patron increases considerably.

A public interest campaign was initiated by Willsen to
herald the rights of the handicapped in BART planning.
Through frequent public presentations, he presented his
needs [or special facilities and suggested a format for
suggestions to the Board. The BART Board of Directors
received continuous correspondence from ¢ivic groups and
individuals including the handicapped and members of
Congress. In 1966, BART's Architectural Review Committee
directed the staff to provide for future installation of
@levators in initial station designs. Another two years
had to pass, howaver, before sufficient pressure was
brought to bear to place substance in the previous moot
resplution concerning future action.

On February 29, 1968, the Board of Directors approved the
inclusion of elevators in the system on the stipulation
that the funds be awvailable from the source outside the
system. Furthermore, those funds must be above and beyond
the funds necsssary for completion of the entire system.
Az a result of this resglution, the District regquested

an additional 57 million from the state to pay for the
provision of elevators in BART, an application which
supplemented a $144 million request pending bhefore the
California Legislature.

At this point, the handicapped were presenting their pleas
through two tactics. A demonstration of the handicapped,
representing one approach, converged on the construction
of a downtown Berkeley BART station. Widespread coverage
augmented public awareness of the issue. The BART Board,
by now, was increasingly sensitive to public criticism.
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On the other hand, Harold Willson and representatives of
the Architectural Barriers Committee of the Easter Seals
Soclety joined BART in requesting that Sacramento fund
the additional design specifications. This coalition
resulted in substantial legislative success, providing
affects far beyond BART alone. Chapter 461 of the Calif-
ornla Statutes of 1968 established the legal rights of
the blind and handicapped to use public facilities and
A.B. 7 established the appropriate design criteria which
should be met by public facilities.

The legislation specified minor elements of design which
had to be accomodated by BART. The Board, howewver, had
declared itself in favor of elevators with the financial
stipulation. In March of 1969, the California Legislature
authorized the District to issue revenue bonds not to
excead $150 million, with the stipulation that handicapped
persons in wheelchairs be provided access to the system.

The vision of the planners and engineers at BART remained

one of accommodating, if at all possible, the needs of the
community. The feasibility of accommodation, however, was
continuously tempered by financial considerations. By

1965, financial concern was as much an element of PETB's
position as it was BART's. After assessment of the financial
implications of providing elevators in all BART stations,

the Board approved PATBE's recommendation to eliminate the
provisions for elevators in ten stations.,

The eliminations were based on considerations of construction,
dESlgﬂ; and the avallability of provisions for the handicapped
in alternate convenient BART stations.

This decision to provide less than full service for the
handicapped resulted in an extremely wocal public reaction
among local governments in the area. City councils prepared
resolutions, the City of Berkeley prepared a suit against
BART, and official positions by the Board of Supervisors of
Alameda County and gitizen groups throughout the Bay Area
finally swayed the Board, who reconsidered their decision
and installed elevators in every station.

While full accommodation of the handicapped, including those
with sight and hearing impediments, has not been accﬂmpllahed,
some effort is being made to continue to plan to improve the
ability of those minority groups to utilize the transit
system. In addition, conditions beyond the control of the
BART Beard have prewvented the implementation of elevator
service in some of the stations.
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The full cost for installing the elevators was estimated
to be approximately SB8.5 million, a cost borne with reluctance.
The decision was made only under public pressure which was
sufficient to influence even an appointed Board.

E. Plans and Efforts to Interface with Feeder Transit

Enabling legislation for BART identifies it as an interurban
system; it does not preclude it from operating local transit
routes as feeder service. MNonetheless, local transit as-
sumes a significant role in BART's success, This was recog-
nized early in the planning for BART when it was foreseen
that feeder service at the outlying stations would be as
instrumental in developing patronage as would auto travelers
who make a modal shift to ride rapid transit.

The difficulties of effecting a true integration of transit
services among multiple jurisdiction operators (i.e., Muni,
A.C. Transit, and BART) were to be reconciled in a federally
funded transit study under the auspices of the Bay Area
Transportation Study Commigsion. In 1967, the consultants
Simpson & Curtin were retained for $750,000 to conduct the
=o-called "Northern California Transportation Demonstration
Program."” The purpose of the demonstration program was to
identify the reconfiguration of tran=sit services in the Bay
ATed as @ consequence of BART.

While this study reviewed the patronage, costs, and revenues
associated with public transportation services in the Bay
Area, as well as the mechanics of integrating services (e.g..
common fare collection egquipment), full cooperation on imple-
mentation of the study's recommendations among the partici-
pants in the study was not achieved. BARTD encouraged imple-
mentation of the study's result; Alameda/Contra Costa Transit
District (A.C. Transit) was less enthusiastic. Under BARTD's
initiatiwve, further study was undertaken under the direction
of the Metropolitan Transportation Commission, although coor-
dination still has not been satisfactorily effected between
A.C. Transit District and BARTD in the Fast Bay counties.
Concurrehtly, BARTD undertook a separate study with Muni,
recommendations of which have only been partially implemented.

Nonetheless, a transfer procedure between transit systems in
the Bay Arca has been established. Initially, the cost was

shared equally between the agencies, following a BARTD pro-

posal. Presently, however, the transfer policy with both
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R.C. Transit and Muni has been supported with fedsral funds
allocated by the Metropolitan Transportation Commission, the
regional tranupﬂrtatlﬂn planhing agency. BARTD's position
an the sharing of the cost of transfers, even as an alloca-
tion of federal funds, has been that transfer availability
has not apparently stimulated patronage. Therefore, there
is reluctance to subsidize transfers from BARTD revenues,

BARTD has indicated a willingness to investigate means of
cooperation among the transit agencies serving BARTD's three-
county jurisdiction. There are difficulties inherent in the
provision of transportation services in a region by insti-
tutionally distinct transit cperators, however, with each
serving a specific region (whether or not PﬂtPrmlnDUb}, fre-
quently operating with a separate mode and each serving its
own self-interest, The result is not always one of providing
a unified objective of moving people from origin to destina-
tion. While BARTD has sponsored and advocated studies which
evaluate axtensions of local service == both as a kenefit to
BARTD's generaticon of patronage and as essential for local
transit service requiremonts -- given the limited financial
resources at BARTD's disposal, it is unlikely implementation
of the studies would receive a high priority agaiHQt compet—
ing uses of funds as BARTD hrlngs i1ts Exlﬁtlng servicc up to
its full standard of 20-hour, 7-day operations.

While full cogperation with competing but potential comple-
mentary modes has not been achieved in existing service areas,
there is also a BARTD responsibility for evaluating the need
for transit in portions of its District which are presently
not served by any existing transit operators. In response o
poelitical pressures from portions of the District which were
outside of the A.C. Transit District and beyvond the immediate
service area of existing BARTD trains, BARTD, with federal
funding, has investigated the need for local and feeder tran-
51t services in the East Bay areas of Contra Costa County,
Livermore—-amador Valley, and the tri-cities of Fremont, Kewark,
and Union City. In portions of these service areas, feeder
bus service has been introduced, with BARTD responsible for
the grant advocacy which resulted in funding of 32 new express
buses to serve these areas. Operating responsibility for this
feeder bus service has been assumed by A.C. Transit, which is
a bus transit operator, through contractual arrangements.
Thus, the potential for integration of local service into re-
gional transit requirements has been presaged.

The alternative of merging the transit districts to fully
integrate service remains politically unlikely in the imme-
diate future. One advantage of the original appointed Board
of Directors for BARTD was the possibility of appointing a
Board which included the elected members of existing
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political entities with transit responsibilities, hence in-

tegrating the policy direction of the disparate jurisdictions.

While this was never a primary purpose in the legislation's
mandate of an appointed Board, it did reflect a view toward
political integration of transit responsibilities which has
not been actively purﬁued.l

lﬂchnald & Smart, Inc. interview with John Beckett.
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: ANSWER LIES IN AN “UNORTHODOX SYSTEM® =

I we are to succeed in solving the problem,
we must also face the fact that no existing sys-
tem—no “orthodox™ system, of rapid transit
can solve 1t

We must evalve a system that can effcctively
meet the changes which have come upon us
in the lasc three decades. We must recognize,
and meet, three great factors:

1. Business will continue to be done
during the daylight hours, and transpor-
tation from home to business must be
performed during brief peales.

2. Large numbers of people will live
in suburbs, where there i garden space
and breathing space.

. 3. No form of public transit can serve
every home in the suburbs at a cost that
will induce people to use it in preference
to the admitted convenience of the auto-
mabile. ;

Faortunately, the progress of science has made
it possible to ereate a system that can meet each
of these conditions.

Such a systern, with eapacity equal to at least
four five-lane freeways, with no grade cross-
ings, would be designed particularly tor cater
ro the vast majority who now commute by au-
romaobile, As has alveady been stated, no “ortho-
dox™ system can do this. It must be a system
which nesumes that suburbanites will still use
their autanobiles, not to drive to the city, but
o diive from their homes to s2lf parking fa-
cilities at cach station on the system. Such sta-
tions would not be in the suburban citics, as
at prescnt, but berween them, where land for
the parking structures would require less de-
struction of existing hones, ete. In the case of
the Peninsula, for example, they could be cast
of Bayshore Highway in what is now tideland,

The systein must be fast, it must be
comfortable, and it must operate at very
close headways during the peak hours—

® Fromy femarks by Alfred J. Lundberg, past prewident HAmerican
Trantic Asuciaikon, Janwaty, 174,
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for the automobile has made people im-
patient of waiting even a few minutes.

It must distribute its patrons reason-
ably well over the industrial, financial,
and shopping areas of the mectropolitan
center—for the automobile has made
people impatient of walking.

It must charge a fare so low that it
becomes absurd to commute to the metro-
politan center by automobile. This item
is a “sine qua non'—for no one counts
the cost of using an automobile, while
everyone counts the cost of a transit fare.
Any fare greater than 10 cents from the
usual commuter area will fail to accom-
plish the puipose. That is also a conven-
tent fare to collect at modern turnstiles.

Such a system, with capacity equal to
at least four five-lane-in-each-direction
freeways, could be built for the cost of
one such freeway, and would of course
eliminate the cost of parking faciliries

otherwise necessary for the auvtomobiles

that the frecways would bring in.

It would have no grade erossings; would be
in subway in the metropalitan area for esthetic
reasons, and at grade, in subway, or overhead,
in the suburban arcas as the topography or
esthetic factors might dictare, i

If it is really to solve the problems such  sys-
em must differ radically in chree respects from
eX1sLing COMMIULEr Systeis:

"1, The form of trains used.

2. The method of aperating the trains.

3. The method of financing the con-
struction. g

No new inventions nor devices unteseed by
long use ave necessary, but merely the adapea-
tion of proven elements to this particular use.
There is no hazard whatever that anything sug-

# -ICI [
gested herein “won't work™; all are proven by
use in other fields.




M:.#..:.m....mm : EEE LIS
The trains should be lcrng_., streamlined, ar-
‘ticulated trains. (Articulation is the placing of
trucks at joints between car body sections, as
_in main-line streamline trains.}

All the principles evolved 1n the develop-
ment of the most up-to-date street car
would of course be incorporated; rubber-in-
sert wheels, rubber-sprung trucks, longicudi-
nal motor shafts, multseep control with accel-
eration and deceleration of three miles per hour
per second or more, braking by combination of

reactance, automobile-type band brakes, and

magnetic track brakes; light weight construc-
tion; rubber-foam seating, erc. Loading and
unloading would of course be at car floor level.
The long articulaced trains would permit
convenitnt distribution of the load to take ad-
vantage of all available seats: it is of course as-
sumed that the service would be operazed on
the basis of a seat for every passenger.
Another purpose of using long trains
is to get maximum capacity. Minimum
safe headway is in the vicinity of 40
seconds; trains seating 600, operating on
a 40-sccond headway, can carry 54,000
seated passengers per hour, but one can-
not reach a 100 percent load factor in
practical operation, unless it be for spe-
cial events as to or from a football game,

AR ELAa a0
Solving dhe ra il frowsid weeds
of J‘mﬁ.r.r iie fagr pard woarliog
7] .ﬁjgnr:-.ll_}.r :.'[JJrSn:'h".‘ﬁr arcas calls
for long-vange thinking anid o
depacture  feom  firesend-duy
canctption af mass froesdd,
This retonched  photograpl
shows aw ardisd's conce ffivm af
air averhead wroworall sysfens
as id wonld look follecing the
CORTE r_ljll a el lans _|r|"|"|"ll.-'.|:l_".'-
- 8nch & syriem is jusl e of
seweral !j'jrr_: ;:m;r.u’r.-.l' o mreed
nigss frausdd wevds.

s i L -..‘\_ iy

-\.,

Hcrein lics the principal key to the neces-
sary low fares, for in “orthodox" transic op-
erations, direce labor is 5§ percent of operat-
ing revenue. In commuter scrvice, operating
labor is the crucial item. - -

Key System's railway on the San Francisco-
Oakland Bay Bridge has General Railway Sig-
nal Company's systém of “eab signal train con-
trol,” in which cach of -four 1:-r:::ni|:|:_-:d speeds,
depending upon the occupancy of track ahead

. or upon curves, eté., i indicated to the motor-
~..man by visual signals in lLis cab. 1f the signal

changes to a more restrictive indication, a beli
rings to remind him. Unless he responds within
a few seconds, the apparatus takes over. Sig-
nals are transmicted to the train by magnetic
induction, being picked up from the ruaning
rails by a coil suspended over the track, Lhe
running rails are elecerically  divided
“blocks™—the length varying with the grades,
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curves, ete, A train in any “block” short-cir-

. cuits the current flowing in the running rails of
that block; this causes appropriate signals to be
given following trains for as many blocks be-
hind as are necessary for absolute safety, bring-
ing about stoppage or reduction of speed as may
be necded. : i

Tt might even seem simpler and guicker to
aliminate the motorman, and lot the signals
themsetves, instend of being merely visually
displayed to him, do the work. No risk is in-
volved, for unless everything is working the

‘ train cannot move at ail, :

No operator is used on an automatic eleva-
tor, yet in modern niodels it not only stops ac
any ane of any number of floors, but reverses
its direction of travel on the pushing of a but-
ton, and returns to ground floer after being
idle for a predecermined interval,

As in modern automatic elevators, the traing
could not stare until all doors were closed; no
doars could open (except by hand in emer-

gency) unless train is at complere-stop at che
exact position in the station, Unlike present
subways, trains would stop at exact spots, by
mechanism similar to “self-leveling™ elevators;
this would permit the use of auemmatic doors
on the station platforms as well as on the trains,
and eliminate the hazard of people being pushed
off into the track area. All doors would Lave
“eensitive edges,” 50 that no one could be
cavglitin a door; il it touched anyone, it would
I"l.'."l;l'.'r!'il'_" il:a MoV Sicnt.

Some distanee back of the doors on station
placforms there would be medern turnstiles,
which would lock a few soconds befove depar-
ture of train, so that schedules could by main-
tained despire late-comers holding platfermand
train doors open by means of the seasicive
Edgc:s— a5 ﬂf[én hﬂpp-l.:n:i i the E}Lisli.ng sub-
Ways. ; !

The whole would of course be under che con-
trol of train dirsceors ar a central .puint, whe
would have before them the same kind of ii-

luminated map of the system that is used by
main line railroads having “eentralized train
control.” This shows the position and progress
of each train. They would alse be in communi-
cation with each train by carrier currenr rele-
phuones, aud with each station by wire. They
would also, by induserial television, observe the
arrival and departure of trains at each station,
and any unuvsual condicion that might arise.

(ne eriiployee on each train would give in-
formation, preserve order, and telephone train
concral Tar ]'.r_']p ab next station in event of ill-
ness or disurder on board, or in case of any other
unusual condition. These might be part-time
employecs.

The train directors could, by remote control
devices, cause any stabion to be 1‘1}"-1:-:35-5!2-:[ if
train fully loaded {of which they would be in-
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formed by employee on board}, or in the cvent
train was destined to storage at close of peak.
Some 70 percent or more of the equipment
works in che shore peaks ooly; the nonpeak
can be served by 30 percent of the cquipment
in present practice. It may of course be thart
fﬂ_E[. ]_I}-ﬂ_:ﬂﬂf E'I,':T‘r:].{:l."_" 'i'i'l,,]'l.]ll:J ir|£_|'|.|.r_'n: |.|J'|.|’:|::|. are
nonpeak riding than is customary at present.

Mo new invention 15 needed for completely
automatic nperation. All necessary devices now
exist and are in actual vse in other Helds.

The frec-running speed would probally be
some 65 miles per hour; higher speeds are ar-
tainable but involve higher cost for both: cap:-
tal and power, and are of little wvalue 10 subar-
ban service because the higher the speed, the
greater the time lost in deceleration for sta-
tion stops and scceleraction afterwards.
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