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ABSTRACT

Since the initial developnent of inter-city transpbrt,a
fixed stopping places serving inter-city éommon carrier modes
have become established. Such stopping places include locations
with specialized structures or terminals that facilitate the
interchange process and link the access or egress journéy to
the line haul mode. Traditionally inter-city bus terminals
have been situated in the central business district of |
metropolitan areas. However, the expansion of urban areas
and the dispersion of urban actiﬁities into these afeaé would
suggest that the traditional location of the busrterminals
is no longer optimal. This thesis poses this question in the
hypothesis which states: | |

The optimal location for an inter-city bus terminal
. in an urban metropolitan area is one at or near that
metropolitan areas central businessldistrict.

In order to develop a definitidh for optimal 1océtion
an examination is first made of inter-model comﬁetitionvand
factors that affect demand. Time and bQSt are indicated in
the literature to be of prime importance and their minimization
encburages travel. A4s access and egress journeys form significant
elements of the inter-city journey, the time and cost of these
journey segments receive most of the attention in the literature.
surveyed., Measurements of these factors is discussed at

length.

As the inter-city terminal is the interchange point

which links the access or egress journey to the line haul mode,
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a variation in the terminals' location will affect these
journey Segments; The optimal location is defined in terms
of minimizing the access/egress journey times and cost in

order to stimulate demand.

However, demand oriented locations may have high
land acquisition and operatiﬁg costs that would negate the
benefit of such locations and for this reason this aspect
must be considered in the location evaldation. Finally,
consideration is given to the consequences of such location
on the present and future urban environment. These three
criteria - démand, cost and urban impacts must be included

in the evaluation of terminal location.

It is concluded that a central location near thé hub of
the urban transit system is most desirable for main bus
terminals. In the future, the importance of the central
location will decline and a location on the»transit-system
will become the most desirable. However, with the dispersion
. of urban patterns, it may be necessary. to add suburban terminals
which can best be located near major arterials and -at points

where suburban town centers should be encouraged.
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CHAPTER ONF: INTRODUCTION,

1.1 The Stopping Place in Inter~city Tfavel;

_ With the development of inter-city public transport,-
fixed stopping places became established, where passengers
could gathér and board the inter-city thicle. - Barly stdpping'
places for'such inter-éity moées'as the stage coach required
‘no particular st:uctures, as passenger‘piék up along the roadway
was poséible; In urbanized areas thése points were well
advertised and often located at céfes, taverns, or at the
- carfief's offices. The railwéy,.with»its more sophisticated
‘technology required eiéborate stopping plaéeé and frequently
specific étructures - terminals or stations - were builf to
permit access to'the transport vehicles. Similarly, airports
- were developed. Thus, the single stoppihg place beéame a
| speéialized structure housing the many.and varied activities

required for each transport teéhnology.

For inter-ciﬁy grdund:transport, the étopping points
in the larger North American cities have traditionally been
at a central location and many still have these central ¢ |
terminals for rail and bus modes.  These Central'locations |
were_conéidered central locatioﬁs'for rall terﬁinais frequently
resulted from the growth of cities around éqd a way from'

these facilities, These central locations were considered
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obtimal as urban public transport, which provided the main mode
of transport in cities, frequently converged on the city center.
However, increasing automobile ownership has diminished the &
dependency on local public modes and has permitted greater
‘individual choice in residential location away from the transit
routes. Thé resultant dispersal of urbanized areas into the
countryside, while inter-city bus and rail terminals havé tended
to remain in the city centers, raises the question whether or
not this tfaditional location is still optimal. This paper
foéuses its attention on this isiue and will make specific

reference to the terminal serving the inter-city bus system.

The question raised will be operationalized in this
chapter. It is intended that the analysis made will suggest
criteria for inter-city buslterminal 1o¢ation which can be of
assistance to bus operators, planners, and of benefit to

travellers.

For the planner, these cri%eria cén.be of assistance
in planning for new transportation terminals, urban development,
and the location of new highways. For example, Toronto, Canada,
is contemplating a major downtown redevelopment project called
"Metro Center" which would include a comprehensive transpor-
tation terminal at its core. The project would include inter-
city and commuter rail, local and inter-city bus, subway, and
airline limousine terminals.1 The criteria established can aid

in the assessment of this project.



l.2, Inter-city Travel - A Definition.

In its primitive stages, inter-city travel can be
more accurately defined as inter-community travel'that‘takes
place between communities separated by_sparsely-sett;ed,or
rural areas. This definition, however, is not applicable in
modern Norfh America where many regions have beéome extensively
urbanized and individual communities have physically, (but not
~necessarily politically) merged to form large urban conglomer=-
ations. A more accurate definition of modern inter-city travel
is one which refers to inter-metropolitan travel only and does
not include travel between various communities within the |
meﬁropolitan area. This would exclude commuter traffic which
has its origins and destinations within the same metropolitan

arca.

- Once having established inter—city travel as the
movement between metropolitan areas, the inter-city journey
itself cahlbe analyzed as one héving three basic segments: the
access journey from the point of origin to the main inter-city
modes the line haul journey on the inter-city mode; and the
egress jou:néy from this mode to the ultimate destination.
Frequently, the first and last segments of the journey occur
within metropolitan areas. The points.where these various
journey segmentaﬁméetiahd where transfer is made, can be
considered the interchange or transfer pointoA Figure one

schematically portrays the typical inter~city jdurney.



FIGURE ONE: THE INTER-CITY JOURNEY.
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The location of the interchange point‘and the length
of the access or egress journey can vary widely, depending on
the type of mode used and the location of the ultimate origin
or destination. When the automobile is the line haul mode, the
access or egress portion of the journey is frequently very short
>as an'automobilé can usually be "parked“ close to the origin or
destination. Frequently, the aécess'or egress Jjourney is made
by the most personal mode available, one's own feet. The point
where the car is parkéd\can technically be considered as the

interchange point.

With common carfiers, however, the interchange point
is often at a particular set lJocation and the access or egress
journey will vary in length, depending on the location of the
dltimate origin or deStinatidn. These journey segments can,
therefore, be of considerable distance and may involve the use
of local transport modes other than walking. If‘reqﬁired, these
journey segﬁents could bé:separated into subsections with

secondary interchange points.

The location of the interchange .point fér some inter-
city modes can be variable (e.g. roadside stopping'places for
buses) within the urban setting. Also, several poihts may exist
within the one urbanized area serving the same mode (e.g. a
mode having both central and suburban stations). Usually at
least one of the points has a specialized strﬁéture or terminal
capable of handling large volumes of passengers and facilitate

interchange.



1.3. Terminal Location and Imbacﬁ.

As was indicated above, the point of interchange
for common carriers is usually at a set location and this
location can have an impact on the inter-city journey segments.
For example, if origins and destinations remain constant and the
interchange point is relocated, line haul and access/egress
journey segments may be lenghthened or shortened, cadsing travel
times and/or costs to alter. Using the concepts of comparative
time and cost performance of each mode, these shifts can result
in the realignment of the use of each mode. ‘This cohcept will
be discusséd more fully in chapter two, but it can be stated at
this poipt that if overall costs and travel times for travellers
are reduced by the change in particuiar mode's termihal location,
increased patrohage on that mdde can be expected. Many of the
studies of the Boston to Washington transportation corridor
(the Northeast Corridor) have applied‘theméelves to this concept

and will be referred to in the following chapter.

A similar effect could be anticipated if urban
 patterns (including the location of origins/destinations) shift
while the terminal location remainé éonétant. .qu examplé; the
spread of cities ihas: lengthened the avefage distahce to the
'city center and have frequently resulted in significant increases
in the access and egress portions of the inter—city journey via
common carrierf%’ Thus it could be argued that there is a point
where the access'and egress portions becone so lafge in terms

of timé and cost, that travellers will shift their choice ﬁo‘a

mode whose performance characteristics have become more desirable.



Should a particular carrier wish to retain this patronage,
it may be necessary to relocate the terminal or to provide

additional terminals where interchange can take place.

Terminals have particular impacts on urban structure
thatbare usually not included in the evalQation of the trans-
portation network. This impact can be on iocal,trahsportation
patterns, the distribution of land values, and land uses within
the city. Gaekenheimer discussed an extreme example_df.such a
set of impacts by considering a single intefchénge point fTo
serve all common carrier inter-city modes. Should such a
single terminal be established, Gaekenheimer afgued, it would
necessitate the reconcentration of access systems within the
ciﬁy "in sdch a manner as to make 1aﬁd prices, density of
occupancy, and the need for radial access most diff;cult problems
which might well be insolviable at the urban level"@g? One of
his conclusions is that the impacts of terminal location (or

locations) on the urban structure should not be neglected.

To conclude, the suggested approach to the evaluation
of terminal location is the evaluation of impact on the trans-
portation systém balance resulting from shifts in access and
egress journeys and the impact on the urban environment in |

which the terminsl is located.

1.4, The Balance in Inter-City Transportation: A Perspective.

The balance among the various inter-city transport

modes has varied with the development of new technology and the
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ability of thé Norﬁh American_public to afford personal transport
modes. In order to indicate the nature of the present bélance |
and the role of terminal location in this balance of brief

deScription-éf recent trends in inter-city travel will indicate

the changing use patterns.,

After the early stage coaches yielded to the faster
and morevcomfortable train, the railways were the dominant mode
for travel for many decades in the late 19th and garly 20th
centuries., However, it can be suggested that since the-turn of
the century; the railways have failed to make the improvements
needed\to permit them to continue its dominant position in inter- -
city travel. For medium and long haul distance travel,
railway speeds have not impfoved significantly since 1920 and
it is claimed that little effort has been made to improve the
comfort and convenience of this mode to passenger§§%} Thé major
decline of railway passenger service is clearly evident in the
. passenger statistics (which will be discussed below) and the
considerable cutbacks in scheduled train éervice. The U.Se.
railroads listed 421 passenger trains in their 1969 schedule,

a drop of over 19;000 trains since‘l92§§; As a last resort,
.thé United States government introduced a network of subsidized
passenger services, called AMTRACK, which freed the railways
from ﬁart of the claimed losses incurred by unprofitable
passenger operations. The AMTRACK network has a basic inter-
city grid_of sixteen routes. According to U.S. Transportation
Secretary, John Volpe, the system will require only half the

current number of trains while reducing service by only 15%.6
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The future of inter-city railway passenger operations
using existing technology does not appear bright. The high
capital investments required and the cost squeeze effect of —
rising labour demands and increasing inter-modal competition
suggest that the railway will only continue to operate ektensive
passehger networks under subsidized programs such as the
AMTRACK system, This is evidenced by the number of ?etitions
filed for abandonment and the speed with which the railways

accepted AMTRACK.”.

‘Research and demonstration projects presently
underwey in the Northeast Corridor are suggesting a future for
interécity rail transbort which is limited to medium distance
travel (200 to 600 miles)@%, The Metroliner, introduced under .
such a demonstration program, operates on the Washington to
New York run and did cost the Penn-Central Railway $45 million
andvthe U.S. Department of Transportation $11 million to develop?%
4 similar demonstration program is the Turbo-train operation
between Boston and New York. It should be noted that these
new services required not only new rolling stock but elso
extensive'improvements to the rights of way;%gag

Some new technologies suggested for higﬁ.speed
ground transportation are related to existing,rail_techniques
- but involve highly sophisticated right of way technology.
‘Such systems would operete at speeds in exeess of 160 miles
per hour and could utilize such motive power as the linear

induction motor. Another suggested type of vehicle has been
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the tracked hover train or air cushioned vehicledl, Costs for
these new systems are expected to be con31derably higher than
for conventional technlques and will be feasable in high

density travel corridors only.

Historically, "“the first major challenge to the
raiiroad passenger train" occurred in the 1920's when the
interurban - an outgrowth of the urban street railway - reached
itsvpeaki%% At its greatest extent, in this peak period, the
v interurban provided fast and frequent service to many communities
along a neﬁwork of 15,000 route miles in the U.S. alone. In
Canada, extensive networks existed around some of the major
urban ereas including Toronto, Winnipeg, and Vancouver. In
1926 the 1nterurban accounted for 11.7% of tne total 1nter—
01ty passenger miles completed by common carrlers in tbe United
Statesi ‘gver 72% was handled by the railroads, whlle the
remainder was completed by a new mode of transport, the motor

| busﬁﬁix

As the bus was able to share the right of way with the

" automobile, the development of inter-city hignways permitted

the expansion of bus routes. It was during the 1920's thaﬁ

many of the governments began to fund highway construction to
accommodate the increasing number of privately owned automobllesjlﬁd

Such companies as Grey Coach Lines of Toronto reported that it

took full advantage of the new highways to provide new serviceé%igs

In the early years the bus was considered an exciting

novelty and it frequently attracted much ridership for this
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reason.16 However, the value of the bus with its flexibility
was quickly recognized and trénsport operators such as the
Toronto Transit Commission saw the bus as the "logical answer
to the capital expenditure necessary for the rail services."?
One of the first regularly scheduled bus services in Canada waé

established by the T.T.C. on September 20th, 1921.

Although less comfortable, than the interurbans,
the interecify bus provided strong competition with its low
fares.

"During the 1920's, inter-city bus fares

averaged 2.25 cents per mile, with a®low of

1.8 cents, while the interurban charged

between 2.% and 3.0 cents per mile. The

fixed investment in track and electrical

fixtures plus associated maintenance gave the

interurban an average marginal cost structure

higher than buses at the éow passenger

densities they carried."l :
For this reason, the T.T.C. established Grey Coach Lines in
1927, The bus system replaced many of the interurban routes
and initiated long distance runs as well. In the first year
of operation, the main inter-city route to Niagara Falls
carried appfoximately 280,OOO.passenﬁers.l9 By 1929, Grey
Coach services had taken advantage of the eXpanding highway

network and a large fleet of motor buses had been purchased.

This development in and around Toronto was typical of
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the changes in inter-city surface transport throughout North
America. Bus lines expanded théif‘routes, improved the quality
of their flee&, and attracted bassengers from the interurban.
Perhaps the greatest single improvement ih bus service occured
when the Greyhound Corporation designed its "Scenicruiser"
almost thirty years‘ago. This vehicle had a smoother énd more
comfortable ride than any of its predecessors, and cruising
speed of sixty-eight miles per hour,ZO Recently Greyhound
introduced ité new M.C.6 and M.C.7 "Supercruisers" which have
improved air conditioning, seating and twice as much luggage
and parcel space.zl The latter reflects the rapid growth of

the package express business.

The long run future of inter-city bus transport
appears to be moderately optimistic. Although inter-city bus
patronage has levelled at the moment, the operators are
confident the bus will remain a»significant element in the
inter-city fransport systems ThiS“optimism is based on such
~factors as the low fixed capital investment required where
buses operate on réady-made.rights of‘way. The bus system haé
the lowest break even point of all the common carriers.22 Such -

operators as Mr. D. P. Ahton of Grey Coach Lines feel that:

"o other passenger carrying mode is more

flexible in its ability to meet public

demand than is ghe inter~city passenger

bus industry."2 .
Buses are able to pick up and discharge passengers at the centers
of populatioh, and at most points along a route travelled. 1In

effect, the inter-city bus resembles the stage coach mentioned
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in the introduction, in its flexible routing, low fixed éosts,
and its ability to carry both passengers and express freight.
To illustrate the fléxibility and economy of the carrier,
"one may note the promptness with which bus serﬁice takes up
the slack in areas where railways find it necessary to discontinue

N .
passenger train serv1ce?%?

Bus operators are presently promoting travel 5n their
vehicles over intermediate distances. This appears to be the
trip distance where buses can compete effectively with other
forms of transport. Greyhound fecently‘announced plans to
actively promote its non-stop service on runs of 200 to 300
miies. The company claims it can provide travel times comparable
to rail in vehicles that are as comfortable as the standard
railway coach. Furthermore, it feels the service can be offered
at much lower fares than is possible with any other -common

. o
carrlers%g?

The third major inter-city common carrier is the air
mode. This mode has been cited as one of'the major causes of
the decline of inter-city rail fransport."lh Canada, early air
passenger services were operated by many smali firms scattered
throughout the country. The interesting aspedt of these
sérvices is that they did not grow rapidly in fhe‘heavily,i’
populated areas. Rather they initially served areas not yet

penetrated by roads and railwayé%?é

The establishment of Trans Canada Airlines by the

Canadian Government in 1937 provided the beginning of long
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distance-inter—city service in Canada. However, the company,‘
did not develop into a major carrier of passengers, mail, and
freight until the second world warie{ The growth of T.C.A.
during the war parallelled the development of air services ih'
many western countries. ©Since the second world war, passenger
traffic on airlines has grown sharply‘énd congéstion problems

in some of the more heavily travelled areas hgve déveioped. The
attractiveness of this mode has been partially_attributed io

the fast service over long distances and aﬁ relatively low
fares. The latter is possible by the "very'large’ndmber of

seat miles that the high speed vehicle is able to fly per dayﬂ285

The speed of air transport ensures its role in' inter-
city travel over longer distances. However, for intermediate
‘and shorter distances, the traditional fixed wing aircraft
will experience'increasing'competition from advanced gréund
transport technology as air congestion and ground access
problems become more acute. Research into new types of vehicles
such as short or vertiéal take-of f aircraft may result in an
expansion of air travel for shorter distances if economic and
technical difficulties can be surmounted. The uée of super=-
sonic aircraft for the longer inter-city distances still
appears to be remote as many environmental and economic problems

still have to be solwved.

By far the most ubiquitous mode is the private
automobile. The growth of this mode has been spectacular and

‘well documented elsewhere. The Systems Analysis Research

Corporétion (S.A.R.C.) suggests that the automobile is in such



15
great demand because its relative costs have not incréased.
as rapidly as the cost of living.

"The cost of owning and driving a car have

not, in the aggregate, gone up as fast as

the general cost of living nor have they

mounted as fast as real family income...

Auto costs have increased at a.lower rate

than other modes since 1948...It is not

surprising that car uSage contlnues to

gain."
The S.4.R.C. report indicates that aslfacilities are further
- improved with new inter-city highways,.thesé costs will further
decline. This would make the automobile available to an

increasing proportion of the pubiic.

Over shorter distances the automoﬁile is frequently
the fastest mode as the vehicle is usually availéble when
needed and little time is lost in gaining access to it. This
view 1s confirmed by.studiesvsuch as those completed by
National Analysts Inc. concerning travel in the Northeast
Corridor, and by Boorer and Davey concerning demand for V/STOL
aircraft.30,31 'ﬁoweVer, in areas where inter~city freeways are
well established, travel distances by'automObile can be
substantlal. Beinmbofn suggests that time limitations coupled’

with trip costs are critical determinants of automobile use. -
The study maintains that common carriers can only be expected
to be competitive when:

"The combination of good terminal locations

and low inter-city times and costs have an

advantage over the direct route, schedule
free automobile."32

The growing use of the automobile can best be indicated
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by the statistics available concerning inter-city travel in
Canada. In the period between 1949 and 1968, the number of
inter-city passenger miles logged ih this coﬁntry has increased
by 56 billion passenger miles - giving an annual'increase of
2. 9-billion miles. Of this tbtal growth, the automobile has
accounted for 86%, the remainder belng attrlbutable to the.
common carrier - air, bus, and rail. The.growth is shown in
table %@ﬂg/below.

TABLE 1. l ANNUAL INTER-CITY PASSENGER MILES LOGGED IN CANADA
(In Billions of Miles)

1949 1968
AUTOMOBILES 2l.k2 - 70.10
COMMON CARRIERS 6.97 - 1l.12
- =Air «39 4,20 .
-Bus 3.39 b1
-Rail 3019 2051
TOTAL ' v 28.39 . 81.22

sourcess Dr. H. L. Purdy, U.B.C.
Pominion Bureau of
Statistics (Statistics
Canada)

If the mileage completed on common carriers can be
considered separately, then the spectacular growth of the air
sector can be readily observed. Table L@ below gives the
comparative figures for the same period as above.

TABLE ;»2 RELATIVE ROLE OF COMMON CARRIER MODES.
(% of Total Common Carrier Inter- city Passenger Miles.)

1949 1968
AIR 5.6 3767
. BUS 48.7 - : 39.7

RAIL 45,7 22,6

Source: . Dr., H. L. Purdy, U.B.C.
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The two tables show that the railways have not only suffered

aprelative decline but alsq,an,absqlute'one, The other ground
mode, the inter-city bus, experienced a relative decline but
increased its total passengef mileage logged annually by 1.02

billion miles.

In summary, the statistics show that there has been
a definite shift in the usage of modes available for inter-
city transport. It appears that the verformance characteristics
of the automobile in terms of timé and cost and thé airplane
have attracted the largest inéreases.' Iﬁ is the comparétive
'performances of all modes and their technological improvements
that will greatly affect the future balance of traffic among
various modes, including the pfivate automobile and the

inter-city bus.

1.5 The Hypothesis

Despite the dominance of the automobile and the
airplane, the statistics indicate the inter-city bus is an
important transporter of inter~city passengers, and as it has
been described as one of the more flexible modes, a study of
bus terminal location can provide a useful example for all
inter-city transport. Relocation can occur with comparative
ease and the fact that a significant sector of the travelling
public will be affected, makes the bus terminal an interesting

element of the terminal system for study.
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It can be shown that the traditional location of the
bus términal is in or near the central point of an urban area,
This location persists in most North American cities but a
recent shift in Montreal of a major bus terminal away from the
city center would suggest that this location could no longer be
optimal. The relocation in this instance was largely a private
decision by the operator and a case is made for a non-CBD

location.

To test the validity of the traditional location,
a hypothesis can be formulated to state that this location is
still optimal. OStated briefly:
The optimal location for an inter-city bus terminal
in an urban metropolitan area is one at or near
that metropolitan area's central business district.

The meaning of optimal will be developed in ¢hapter two.

1.6 The Study Approach

- This chapter has established the nature and context
of the prbblem to be explored.. It has defined the role of the
inter-city passenger terminal in terms of its effects on the
inter-cihy journey and the balance among the various modes
serving the same linkaéés.’ The data presented concérning the
growth of inter-city travel and the development of various
ﬁodes places the inter-city bus (the mode to be studied) in its
context of the total system. The concept of 'balance' among
the various modes and thevcompetition for passengers has
.suggested the importance of time and cost in the ability of a

mode to attract a portion of the total travel market and can be
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used to analyze the effects of warious terminal locations.

This chapter has indicated that extefnalities of urban impacts
should be considered and that an evaluation of terminal location
should also be made in terms of urban plahhing policies., For

purposes of evaluation, the example of the bus terminal is used.,

In the second chapter, an analysis of some of the
literature on the subject will be made.‘ The literature regarding
early terminals suggests the criteria considered for‘their ‘
location which can provide the basié for a theoréticél exam-
ination. This examination is based on more recent research.

This chapter will conclude with a éummary of urbah impactslbn
location and the location impacts of the environment of eérlier

terminals.,

The information presented in chapter two will be
developed into analysis criteria and a test of the hypothesis.‘
will be made on data existing for somé eastern Canadian cities,
A conclusion will be presented in the last chapter, chapter

four,
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CHAPTER TWO: THE BASIS OF ANALYSIS.

2.1 Introduction.

This chapter reviews some of the information available
concerning terminal location and discussion of earlier bus
terminals and the reasons for their location. This'is
followed by a look at the literature concerning the balance of
demand in inter~city transportation and the impact of ﬁhé urban
environment in which it originates or terminates. The chapter
concludes with an evaluation of the earlier terminals using the

criteria developed out of this review of the literature.

242 Early Bus Terminals.

As was previously indicated, early Eus terminals were
frequently found in or near city centers. It is suggested
below that this location resulted from a recognition by most
terminal developers of the importance of passenger origins and
destinations. If the bus was to be. competitive to the inter-
urban railway it was felt the access/egress segments of the

journey was required to be minimal.
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As mentioned in the introductory chapter, the eérly bus
éystems were similar to the interurbans in that they basically
connected rural areas to some centrai city. It was shown at
the 1917 Ninth Annual Conference on City Planning held at Kansas
City that most of the passengers using these modes had destin-
ations in_thé concentrated central business districts which
were characteristic of early North American cities. A speaker
at that conference discussed a destination survey conducted oh
interurban lines entering Kansas City. This early survey asked
the basic questions: '"Where do passengers want to go?'" and
"Why are they travelling?" and revealed that over 80% of the
passehgers had destinations close to the retail business

district of Kansas City.l

The questions asked in thisAsurvey indicate the close
correlation between trip purpose and theé choice of destination.
This was indicated in a comment made by F.L. Hogen of Greyhound
Lines of Canada. He states:

"Before the days of so mahy private cars,

people from rural areas came to town to

shop, see their doctors, etc., and all

the main.shopging areas were in the core

of the city."
This concentration of activities in the core which is described
by such urban geographers as Charles Colby, permitted most of the
activities to be within walking distance of each other.3 For
this reason, a central terminal éerving inier-city bus travellers
permitted most of the final destinations to be reached on
foot. Where destinations were not in the city center, the
local transit network, which focussed on the city core,
provided ready access to mo;t parts of the city. Even though

central bus terminal locations lengthened line haul travel times
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as buses had to negotiate city streets into the core, it is
estimated that total travel times were minimal, as lengthy
access journeys could be avoided by passengers having central
destinations. Thus, "bus depots were considered necessarily
located in the heart of the downtown area for the convenience

of those coming in from rural areas."LP

Once having accepted the need for a downtown iocation,
the literature concerns itself with the microscale of ‘location,
including factors relating to land economics, congest}on, and
terminal operating revenues. The concern for éongeétion has
been suggested as the initial resson for the establishment
of bus terminals and originates from early loading practice..

The earliest terminals were, in effect, street loading

facilities at designated drug stores, hotels, éafes, or carrier
offices where passengers could gather before-loadingfg Parked
buses at these points added to the congestion and city ordinanqes
were devised in many cities to prohibit this practiée in
downtown areas. As the bus operators recognized a need for a
downtown terminal location, off street facilities qdickly
developed. .For example, the bus terminal at Knoxville Tennessee,
constructed during the 1920's is claimed to be a direct |

6

consequence of such an ordinance.

The importance attributed to congestion caused by
parked buses is reflected in a submission to Boston City Council
in 1925 which requested a permit to operate buses in and out
of that city. The vice~president of the Boston and Maine

Railroad told the council:
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"If we engage in the bus business to and
from Boston, we shall not ask for the
privilege of occupying city streets,
adding to the already serious congestion.
Instead, we shall plan to provide én
adequate terminal off the street.m/’
Parked buses on public streets was a condition that could not

be tolerated.8

The previously mentioned city plahning conferenéé,
approached the problem of congestion from a general urban quality
viewpoint and suggested:

‘"The way to determine where an inter-urban station

should be located should be based on its effect
on the congestion of traffic within the city
itself, and if its location at a certain place
would cause congestion in our streets, then we
do not want it at that particular place."

In this case, congestion is a factor in determining location.

The role of land economics was of great concern to
terminal developers and operators. As the core was usually
' compact, any location for . a terminal that was within walking
distance of a large portion of that core was considered satis-
factory to the majority of passengers. As "main street"
locations were expensive, a near main street location having
the just mentioned requirements was often considered desirable,
"A site convenient to, but not on, a main
street has definite advantages. First costs
and taxes can be reduced. There should be
no decrease in business; locations 'just
around the corner' should make little
difference to city’patrons."lo
Examples of such 'just around the corner' locations can still
be found in most smaller communities (e.g. Hope and Verndn‘

B.C.), and in many larger cities., For example, the bus terminal

constructed in 1931 in Toronto, at Bay and Dundas streets,
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was close to the main street (Yonge St.) but not on it,il

A more recent example is Chicago's Greyhound terminal built

in the early 1950!'s at the edge of the loop.

The rentability of terminal space was an additional/
economic factor in terminal location. This is.espeéially ‘.
true'for~smaller terminals where_bus ticket revenues and bus
related income could not support the terminal and additional
rental space had to be provided. Most terminal designs
predating the second world war provide evidence of this fact
and include restaurants/coffee bars, shoe shines, book stalls,
etc. A post war example is the Greyhound terminal in Chicago
which has loading areas below street leVel, "thus clearing
‘the way for maximum exploitation of the valuable areas at
'street lev_el."12 A location on a major through street or as
close to the ceqter as economically possible'would result in

higher rental income from this space in terminals.

In summary, early bus terminal location was usually
vdétermined by individual operators who recognized the importance
of passenger destinat;ons. As most Qf thése destinatiohs
were in the city core, central or near central location for
terminals were common. The near central location was preferred
as high iand cost and congestion problems-could,be_overcome'
withogt appreciably lengthening the access/egress journey

times, while permitting reductions in line haul travel times.
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2.3 Location Optimization - The Gravity Principle.

The inference from the early;literaﬁdre‘that bus”
terminal locations should be as near as ppssible.tp paésenger
origins and destinatiohs, is one which is strongly suppdrted
by mofe recent literature on the subject. Many of these
studies use the measure of time and cost tQ establish evaluation
of terminal location and suggest that the‘optimal location
for a terminal is one where the aggregate times and costs

are minimal for all journeys to and from the terminal.

Basically thisbapproach is bgsed on the use of the
gravity principle which suggests that the number of trips
between tﬁo points will vary directly with thé total population
of those twobpoints and inversely with the distance between
those two points, either with reference to a particular mode
or to all modes. Thus, if thé criteria are to promote travel
between two points, either with reference to a particular_
mode or to all modes, and if popuiations are constant, the
gravify principle suggests that the reduction of distance
between the two points will accomplish this desired effect of
promoting travel. As was indicated in the introductory chapter,
time and costsare good measures of the distance as shifts.ih
demands can be largely related to shifts of these factors.+3
Statistical analysis of data available made by such study
groups as M.I.T., S.A.R.C., and Consad Research Corporation

tend to confirm this‘view,lh"l5a 16

The importance of the access and egress journeys on
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thé demand factor can be particularly sigﬁifiéaht‘when they
form a major segment of the total.travel time, as is the qasé
in the Northeast Corridqf in the United States (Boston-:
.Washingtoh). Therefore, if demand for'interacityvtravel via
common carriers is to be encouraged, these accessAof egress
journeys need to be minimized. One method of minimization is
the location of a terminal according to the gravity principle
which states that the location should be at the gravitational
centre - the point where the measures used for distances are
minimal - of all the origins and destinations; Although this
statement suggests the evaluation of location to be a relatively
simple process, it is the determination of origins and destin-
ations that have created the stumbling block for adequate
determination of the gravitational center. In trying to |
estimate the location of origins and destinations, an aflalysis
by Cramer suggests that the number of origins and destinations
at a location is approximatelylproportional to the number of
people living at that point.lz This method of relating origins
and destinations to populations, éssociatéd with a measure of
the access costs for each individual location to any other
location, will identify the most accessible point in the

- community studied. The model used to identify this point,
hoﬁever, does not recognize the fact that the per capita

trip generation can vary and that in urbanized areas this
generation will vary from point to point. Further, this
approach does not take into consideration those poinﬁs having
low population densities but high trip generation rates such

as the central business district.
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S.A.R.C. suggests the location of origins and
destinations can be identified with a location attractiveness
factor which is a "measure of the appeal of specific locations
as destination points, estimated from employment in industries
supplying traveller accommodations and services"fﬁﬁ Other
- factors related to trip generation were found to bévper
capita income and total employment'levels. With reference to
income, the study found a correlation between the socio-
economic factors of family ihcome and the frequency of

travel 1?2 .7

The attractiveness of particular locations of origin
or destinations was réflected in the terminal ldcation study
of the Buffalo area made by Scott and McCqlllough with the use
of a modified gravity model. Thé study,revealed that air
travellers not residing in the city had differing destinations
from residents. The CBD has a locatiohal attractiveness
- for non-resident travellers that does not appear for residenté.
This pattern became evident once the destination matrix had
been split according to resident and nonresident.paésengers.zg

Further, with respect to the distribution of origins
and destinations in urban areas, the trip purpose of travellers
using a particular mode can be of influence. It is suggested
that passengers having non-business purposes wiil have a wider
distribution of origins and destinations than those on business
trips. Business travellers tend to have origins or destinations
centered in areas of high employment or traveller accommodation

and services (location attractiveness). Those -on non-business
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travel, reported in one survey, that the major purpose of

21

their trip was to see friends and relatives, As modern North
American cities have scattered residential éreas, non-business .
destinations can be expected to be more scattered than those

for business trips.

Measuring the distances to the various origins and
destinations in terms of time and‘cost from the terminal can
be quite complex, as, for example, it has been found that
trip purpose and incomé levels of passengers will affect the
evaluation of those factors; Unfortunafely, most of the work
in this field is based on urban transport and commuter flows
but the findings can be applied to inter-city travel as well.
Beesley, in his analysis of the value of time spent travelling,
shows that workers who are earning about the average wage
value time spent travellihg in the journey to work at about
one third of their wages (31 - 37%).2% Similarly, Quarmby
found that commuters tend to value travel time at 20 - 25%
~of their income and that the proportibn is roughly constant
over a wide/range'of incomes.za'_Despite the discrepanéy in
-percentages, it is shown that the value of time does rise
with income. Therefore the willingness to pay for the time
saving a particular mode offers, will be dependent upon the
passengers' evaluation of time. This indicates the sensitivity
of model competition to the type of traveller and the performance.

characteristics of each inter-city mode.

The "Metroliner" experiment between Washington D.C.

| and New York was based on this concept of the willingness of
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passengers to pay for time saved. It was assumed for high
income travellers having origins and destinations in the central
business district the increase in fare would be offset by the
time'sévings. For this experiment it was noted the‘volum@

of business traffic having central origins and destinations

was sufficiently large to warrant experimentation with new
modes that could serve city centers. As central rail terminals
existed in each city, fast rail service was considered to be .-
a viable travel alternative to air, as the long énd expensive
access trips to and from airports could be eliminated. 1In

New York alone, the average access time from lower Manhattan

to the air terminals was estimated by S.A.R.C. to be fifty-

two minutes and cost an average of $2.75. In comparison, the
access trip to the Penn-Central Terminal was estimated to be

18 minutes with an average cost of 79 cents.

A comparison of the travel tihéé befdre énd.affer X
the 'Metroliner' is given in table 2.1'béiow. This table is
to be used only as a rough measure. of comparison’as S5.A.R.C,
access timeé are used; and line haul times aré froﬁ current

schedules.,

As the table indicates, a central location is very
advantégeous to those travellers having originszahd déStinations
in the central city. It is of interest_to,noté‘that the
inter-city bus which has central terminals in both of these
citiés has similar low access and egress times fdr fhié traffic
and that its low fares could make it a viable alternative to

the "Metroliner" as well., Recent research has suggested that
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" travel times could be further reduced by the use of V/STOL

aircraft with close in terminals.24:25“

TABLE 2.1 COMPARISON OF BUSINESS TRIPS BETWEEN NEW YORK -
CITY AND WASHINGTON, D.C. (to and from downtown).

TIODE AIR BUS. ’ RAIL
(airbus) (express) (Conven- (Metro-
tional) liner)

Ao Time: in minutes
Average local access

and egress time. (a) 74 33 32 32(d)
Average terminal time (b) 31 26 v 31 © 0 31(4)
Line haul time (c) 60 240 240 180
TOTAL TRAVEL TIME 185 299 303 243

or or _ or or
3h.5m = Y4h.59m ' 5h.3m  4h.3m
B. Costs: in dollars o
Average local fares (e) k.55 .84 1.41 1.41(g)
Line haul fares (f) 24,00 _10.65: 13,00 17.00
TOTAL FARES 28.55  11.49 TF.51 18.41
Notes:

(a) Derived from S.4.R.C. data and comblneg access and
egress times for both cities.

(b) Derived from S.4.R.C.

‘(¢) From current time-tables.

(d) Metroliner out of vehicle tlmes are taken from
the regular rail access times. It may be that
the Metroliner passenger needs less terminal
time in that he has less luggage and has a pre-
paid ticket. '

(e) Derived from S.A.R.C. data.

(f) Derived from current time-tables.

(g) Derived from S.A.R.C. data and may be slightly
higher for Metroliner passengers.

A short lived experiment similar in purpose to the
"Metroliner" was introduced in Canada by the Canadian hational
Railways between Toronto and Montreal. The C.N.R. anticipated

that the introduction of the "Turbo-train' on this route would
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reduce rail line haul times between the two cities from five
to three and one half hours. This would have made the total
travel times by rail competitive to total travel times by.

aire Due to technical problems this experiment was abandonned,

To the non-business traveller, the developmeht of such
faster modes is of less importance than the increased travel
cost?6P%n'this reason, it has been suggested that the medium
and lower income passengers will not choose a faster but more
expensive mode as readily as will high income travellers,

For similaf reasons the location of a terminal in terms of
the gravity principle is not as critical for the hon—business

traveller,

Cramer, in his study, considered the effect éf_
multiple terminals on aggregate access times. He proposed a .
hypothesis in which 1t would be possible td "locate I sfations
ih such a way that we realize the minimum average travel time
from all points (in the urban area) to the nearest station."2’
Multiple terminals, properly spaced would, he . argued, reduce
total access times but would increase total travel,times for
those passengers already on thé vehicle. 4&s Vuchic_argues in
his article;on station spacing for transit, the mbrevpassengers
already’on the vehicle, the less desirable it becomés to have
an extra stop. The increase of aggregate in-vehicle time can
be greater than the gain in access time for those boarding the
vehicle,

"l For the max1mum number of passengers using

the system, the interstation spacing of
stations should be increasing in the direction

of (passenger) accumulation (on board the vehicle)
at a decreasing ratec..
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2. Reduction of the number of stations below
optimal increases access times, but also 8
increases the average train travel speed..."2
Fbr inter-city transport, the number of suburban terminals
should therefore be limited in order to minimize total travel
time. Nevertheless, suburban stations can have a profound

impact on the mode choice of passengers if total access time

reductions are great.

It is estimated that a new suburban bus terminal
providing service from a suburb of Washington, Silver Springs
Md., to Philadelphia, Pa., will draw up to 20% of the total
‘Washington-Philadeiphia passenger traffic with significant
shifts from automobile and railway modes.29 For similar
reasons, the CNR established a suburban terminal at Guildwood

east of Toronto.

In the‘CNR case, the possible gains in passenger
traffic befween Toronto and Montreal is considered by the
railway worth the cost of the five minute delay at the
station: In terms of total travel time losses fdr‘those
passeﬁgers‘on'board‘the vehicle versus the gain for those
béarding'at Guildwood, a net loss is likely. However, the
loss will most likely not induce a significant shift fo an
alternate mode since the inter-city bus loss is less. than the
travel time of the next less rapid mode. Also, in terms of
total travel time the five minutes (out of fivé hours) is
insignificant. Nevertheless, without further data, it is
difficult to assess the addition of this terminal in terms of

reductions in aggregate travel times.
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In summary, the gravity principle can be'applied to
the location of'térmihals when the ériterium is the reduction
df access and egresé travel times and costs. 4s the access
and egress journéy isvfrequently7a_significant~element in the
total inter-city trip, the minimization of their time and cost
can enhance the demand for a specific mddé and shift the demand
balance among the various modes. Thus if the objective is
to increase the demand for a particular mode, a ﬁerminal should

be located in terms of this gravity principle.

2,4 Passenger Characteristics.

Sﬁatistics_for inter-cify travel féVealvthat each
common carrier mode has attracted specific typés Qf‘passengers
in terms of income levels and trip purpose. A}stratification}
is suggested which appears to reflect each mode's pérformance
chéracteristics'ahd passenger evaluation of time and cost.
‘Data generated for the Northeast Corridor and the Canadian
Corridor (windsor to Guebec City) have éhown such stratificatioh

in terms of .passenger income levels and trip purpose.

For example, in Toronto-Montreal traﬁel, line haul
times for bus and rail differ by one hour- rail five hours and
bus six hours. Both modes, at the time of the survey, had
central terminals in both cities. The line haul journey by
air is significantly shorter in terms ‘of time than the ﬁwo‘
ground modes. Total travei time by air from dowhtownAto down-
town (including ferminal times) is about three hours. It was

found that the median income of rail users was in the $9,000
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FIGURE 2;1 CUMULATIVE DISTRIBUTION OF PASSENGER INCOME

ON . INTER-CITY MODES (TORONTO RESIDENTS).
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to $11,000 range, while income of bus passengers was in the
$7,000 to $9,000 grouping. Only 13.5% of bus passengers had
an income exceeding $15,000 while for rail this amount was.
19.6%. Air passengers had a median income of over $13,000
in 1969, Air fares are approximately three times that of the
two ground modes. The distribution of incomes of users of

these three modes are shown in figure 2,1.30

.The graph in figure 2.1 is revealing in that the two
ground modes,'rail and bus, have comparable clientelle types
in terms of income distribution. Similar travel times and
comparable fares (rail $11.90; bus $12.15) help account for

this distribution similarity.

Statistics for the Northeast Corridor tend to agree with
the Canadian data. In summary, fhe Philadelphia~Washington
data amassed by Beimborn revealed that "the low income
traveller preférs the bus (69.1%), followed by the éutomobile
(24.1%);.;the high income traveller prefers. the automobile
(44%), followed by air (3%.8%) and rail (18.54."31 The study
indicated that the differences in usage arises from the value
placed on time by the different groups. Bus tra&el times in
the example used were much longer than rail. Central terminal
locations existed for both bus and rail. Thesé ingome data

are reproduced in table 2.2.
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TABLE 2.2 USAGE OF INTER-CITY MODES BETWEEN PHILADELPHIA
AND WASHINGTON BY INCOME GROUPS IN COMPARISON
WITH SARC DATA

MODE - LOW MEDIUM  HIGH TOTAL SARC

INCOME®  INCOME  INCOME TOTAL
AUTOMOBILE  2%.1 57,7 4.0 50,2 59,0
AIR 0.0 0.0 34.8 6.9 5.1
RATL 6.7 3.5 18.5 20.1 21.3
BUS 69:1 18.8 2.6 22.8 14,6
TOTAL 100.0 100.0  100.0  100.0 100.0

*Low INCOME - Under’ %3 000/yr.
{EDIUM INCOME - $3, OOO - $10,000/yr.
HIGH INCOME - $over $10, ooo/yr.
- Source. Beimborn
_ The Canadian Transport Commission study:on inter-city
travel indicates that an overwhelming proportion of bus
travellers have lower incomes and are travelling for pleasure
rather than for business. The greatest proportion of air
travellers are on business trips.32 (It shoqld be noted that
the data were based on travel in peak summer months and are
therefore weighted tdwards pleasure travel). An example of the
distribution of business versus pleasure travel is shown in

table 2.3 which summarizes some of the CTC data,.

Table 2.3 TRAVEL PURPOSE - % FOR CITY PAIR.

MONTREAL-~TORONTO | MONTREAL - OTTAWA

MODE BUSINESS PLEASURE BUSINESS PLEASURE
ATIR ~ 81.85 18.15 | 79.13 20,87
RAIL 26.61 73+39 35033 64 .67

BUS 21.13 78.87 - 23,80 - 76,20

£ Sources CTC

In terms of the gravity model, part of the observed
pattern of business versus pleasure and income ‘levels can

be explained by the longer travel times by bus (as‘comparéd
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to air) and the associated lover fares. As rail and bus times
and fares are somewhat comparable, rail transports passengers
having similar characteristics as bus passengers. In the U.S.
lower fares generally prevail for bus service and some
differences appéaf to exist in the passenger composition
betWeen'rail and bus. Using these observations as a referehce
poiht,bthe improved times availab;e on the "Metroliner" in

the U.S. experiment should result ithigher passengér_incéme
levels and increased business trip patronage ﬁhan regular rail

service.

2.5 Passenger Origins and Destinations.

The "Metroliner" and "Turbo-train experiments were
justified by the fact that the city center is still a méjbr
generator of origins and destinations of business trips and
rail terminals are located in those centers. This isAdéspite
the substantial spatial growth of all metropolitan areas.

‘Los Angeles, which is one of the prime examples of dispersed
patterns, still generates 20% of all its air passenger brigins
and destinations in the central city.33 Nevertheless, the
central area of any particular city may generate a higher
proportion of airport trips (than any other comparable area in
the city). Results from numerous studies indicate that origins
and destinations outside of the central area are geographically

dispersed throughout the urban metropolitan area 3t

Data generated by Lansing concerning Northeast-Corfidor

cities indicated that Y4O0% of all air travellers do have
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destinations within the central areas and an additional 31%
are scattered up to 15 miles from the core. A similaf pattern
exists for bus and rail passengers. The data given‘are in
linear form in terms bf'distance from the terminal and do
indicaté the extent of scatter within this fifteen mile
radius.35

The S.A.R.C. study approached the problem in a
similar fashion using travel times as the distance measure from
the central terminal. As a base for further computation, auto
trevel times wereccalculated for the trip between the home and
the terminal; and taxi travel times were used between downtown
business areas and the terminal. For home based trips, access
© travel times by auto to rail, bus and air terminals were
almost equal for most of the Northéast'Corridor‘cities.‘ This
reflects the location of the terminal in the urban center and
suggests that home based origins are located bétween the
downtown rail and bus terminals and the urban fringe air

terminals.36

These base times, however, require adjustment as not
all passengers travel by car or taxi. Ih faét the study noted
a remarkable variation in access mode choice for the different
inter-city modes. The varyingAspeeds and waiting times for the
access modes required an adjustment of the base data that
'indicated'higher average homé based access times to rail and
bus terminals than to air terminals. For downtown based trips
this relationship was reversed. The data presented by S.A.R.C.
provides a useful insight into this relationship and is

summarized in tables 2.4 and 2.5 following.
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TABLE 2.4 LOCAL TRAVEL MODES FOR INTER-CITY TRAVELLERS IN
NORTHEAST CORRIDOR. (%)

7 1
LOCAL MODE HOME ORIGIN DOWNTOWN ORIGIN

| AIR RAIL BUS ATR  RAIL BUS
AUTO/DRIVER/PASS 39 40 45 5 - -
TAXI 39 37 12 35 50 25
LIMOUSINE 22 0 0 0 - Z
LOCAL TRANSIT - 23 43 - 35 45
WALK - - - - 15 30

S

TOTAL | 1004 1004 100% 1004 100%  100%

Source: S.A.R.C.

TABLE 2;5 AVERAGE LOCAL TRAVEL TIMES (IN MINUTES)

SMSA HOME ORIGIN DOWNTOWN ORIGIN

AIR RAIL BUS , AIR RAIL BUS
NEW YORK 1 60 70 52 18 18
PHILADELPHIA 55 65 76 27 14 15
BALTIMORE 39 L5 53 32 14 15 -
WASHINGTON D.C. 41 48 56 | 22 1+ 15

Source: S.A.R.C.
With respect to bus stations, a summary of access trips to bus
terminals in Washington, New York and Buffalo show the largest

proportion of trips via local transity modes.,

The distribution of origins and destihations included
in the Canadian Corridor study appears to be consistent with
this U.5. pattern. In Toronto and Montreal the.highest density
of origins and destinations occured in the city centers., -
However, the Montreal distribution of air travéllers does have
a sub-peak of resident passengers to the west of the city
center which suggests a substantial percentage of air passengers
live in the western part of the metropolitan area.37 The

highest density of bus and rail passengers lies within the
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central city area. With regard td local mode choice, the

C.T.C. study noted a variation of local mode choice with ?he
qhaﬁge in distance ‘from the terminal df ﬁhg érigin or deétination.
A 1arge proportioh of the journeys to downtown terminals are by
foot, taxi, and public transport with foot being preferred for
thershorter journey (less than two miles). The gréatest
proportion of airport access trips in Toronto and Montreal was

completed by automobile.

Unfortunately the data available do not show the
distribution of trips in terms of trip purpose to indicate
whether or not there is a chéracteristic distribution for each
type of trip. This is important as the various modes do reveal
sﬁrqtification'as shown earlier. The C.T.C. daté do support
the view that trip ofigins and destiﬁations are not homogeneous
and are not, as Cramer suggested, proportionai to the number

of people living at that point.

In summary, the various studies indicate that the
central areas of most North American cities are still the most
concentrated generators of inter-city tfaffic. However, once
outside these areas, there is a wide scatter of origins and
destinations. This dispersal pattern is dependent upon the
distribution of population and their socio-economic character-~
istics as well as upon the distance from wvarious terminals. It
is apparent that high income arﬁgéﬁwill'ppoduce more trips and
those trips are usually directed towards the fastest modes.
Finally, for central terminals, where local public transport
is available, there is a heavy use of those modes for access

Journey of less than ten miles.
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2,6 Future Distribution of Trip Origins and Destinations,

Despite the massive dispersal of activity from the
central core in North American cities, some commercial concen-
tration has persisted in the central business district. But
as E. N. Hall asks:

"Our present cities do encompass massive

institutions involving insurance, banking,

finance, commerce, entertainment and education.

While these constitute a substantial percen-

tage of all travel destinations today,,can

we expect this structure to-persist?“38
Hall answers this question in the negative, citing as reasons
. improved communications, increasing affluence, increased value
placed on labour time, and spiraling real estate costs. This
would imply a further dispersion of the origin and destination

patterns resulting infa lower proportion of all origins and

destinations in the C.B.D.

- of concern should be the dispersion of residential
areas into the outskirts of cities away from the local transit
systems. Transit provides the access mode for many rail and
bus travellers. In terms of commuting (which appears to be
the prime function‘of urban transit systems), Herbert Gans
suggests that the great concern for reducing commuting time
is far nmore a concern of the professional group than for the
majority for whom they plan, as physical access to the central
city is not important to the urban home seeker, ﬁHis decision
is more often dominated by the desire for more land at reasonable
cost."39_ These dispersing patterns would suggest that single
central locations for inter-city public modes will require

longer access Jjourneys, thus decrease the attractiveness of
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that mode in favour of the automobile.

Should the resultant increased automobile use be
considered undesirablé (e.g. to avoid the need for additional
freeways), inter-city common carriers will have to adjust to
remain competitive. Mést of the suggested changes,'including
those previously discussed, regquire technological innovation
of line haul modes to provide faster line haul services to‘
compensate for increased access journey times. Suggestions'

. to reduce the access times include the relocation and/or the
addition of inter-city terminals;.and the introduction of local
transit modes such as '"dial-a-bus". Peat, Marwick, Livingstone
and Co. suggest the best alternative would be improved road
systems:

"Given'the diffused nature of trip origins

and destinations and the bias against the
use of public transportation in most urban
areas, it appears logical to argue, at least
in the short run, for the provision of

improved highway Eacilities leading to the
terminal areae.." Ov

2.7 Line Haul Times

In addition to the infroduction of complete new
technologies, improvements can be made to existing modes to
improve line haul tihes. An extreme examplevof this is the
extensive improvement to the track, catenary, and rolling stockv
that permitted'tbe "Metroliner" experiment°41 As was indicated
in chapter one, improved highways have permitted reductions
in travel times for private automobiles as well as for inter-

city buses. Improved buses withvturbihéfengines ahd better
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road travélling abilities may'result in additional Savings

42

in travel time.,

_ For the bus system, perhaps the greafest reduction in
line haul times can be made in the urbanized areas where the
terminal is located. ‘As was the case with early terminals,
the central city area is the point of highest congestion.and
frequently it is these congested streets fhat a bus must £ravel
to get to its central or near central locaﬁibn.‘ Impro#ements
to terminal access or the relocation of terminals could permit
bypassing of these congested streets. A classic example of
such an improvement is the Port of New York Authofity's Mid
Manhattan Bus Terminal which was located in such a manner as
to permit direct access to the Lincoln Tunnei via special
ramps.t3 The location of this terminal was based on the public
- policy that a single. terminal should replace various terminalss
scattered throughout mid-Manhattan and that this términai'be
placed west of thé congested Times Square area. The new )
terminal with its special ramps, was opened in December 1950
and significant line haul travel time savings were achieved
(up to 30 minutes for some operators).hh Similar‘special
ramps exist at the Eas£ Bay Terminal in San Francisco, and at
the terminal near the George Washington Bridge in Upper

45

Manhattan.
This need for easy access in and out of cities is well
recognized by bus operators and has become one of their

criteria for locating terminals. Greyhound's Chicago terminal,

mentioned at the start of this chapter, has direct access to
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Wacker Drive, thus bypassing the congestion of the Loop.
The general manager of Voyageur Inc. which operates a major bus
network in eastern Canada, states that a terminal location
must bes

"Close to super highways so that quick exit from

the congested downtown area can be made., This

is important because it permits a faster running

time, thereby permitting us to be co&getitive

with other modes of transportation.”
. The importance of reducing line haul travel times is indicated
by Voyageur in its comparison of line haul travel times
between Montreal and Quebec City. This run is two hours and :

forty minutes by bus and two hours and fifty-nine minutes by

rail.

Finally, as previously indicated, lihe haul times will
be adversely affected by additional stations.in the metropolitan
areas. DBus operators have introduced such terminals in Toronto,
'Montreal,_and several other large urban areas. Suburban
terminals, however, are costly as onlj thosé services entering
or leaving the urban area from a particdlar“direCtion can
effectively use the facility. In terms of time, an upper limit
to the number of such suburban terminals should be determined
by a formula dérived from the Vuchic model regarding time

losses for those on board the vehicle.

2.8 'Supply of Transport Services - An Economic Consideration.,

To this point, the discussion has centered on factors
relating to the demand and to the distribution of that demand

for inter-city transport services. The emphasis has been on
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time and direct costs to the passénger. -Howévef, the costs of
possible improvements to be justified by anticipated increased
revenues - directly or indirectly - from increases in patronagé.
Although it is not within the scépé of this study to develop a
cost-benefit anélysis a few comments raised in the literature

.

need to be noted.

When terminals are separate operations from the transport
service, revenueé from ticket sales and other activities such
as concession rentals must be sufficient to cover expenses.,
Hovwever, as many terminals are considered to be part. of the
transport service (as in the view of the writer they should
be considered) their justification lies in the ability to
attract additional passengers to the service and to improve
the total net revenue of the system. Costs incurred by the
carrier to improve services are uéuaily passed on to the users
of the service, and if improvements do not attfact new patronage
sufficient to cover costs, higher fares may result, thus

discouraging the use of the mode.

With reference to the incidence of costs, consideration |
needs to be given to the matter of public subsidies which
form part of a national transportatién bdlicy promoting the
use of particular modes and discouraging the use of others by
cross subsidization. The move in the U.S.A. to use TFederal
Highway Funds to subsidize rapid transit can be cited as an
example. In such cases, improvements to a particular mode need
to be considered in terms of reduced per passenger costs for
the total inter-city transportation systém (including all

modes ).
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One approach from the cost side of the demand
equation has been made by McDanell Aircraft in evaluating
V/STOL_terminals.48 In determining optimal terminal capacity
and location, the study related acéess costs and terminal
costs per passenger to a function of departure Volume; The
optimum location is the point where access costs per passengér
(an increasing function) plus terminal related costs per

passenger (a decreasing function) is minimal.

A terminal cost that played a-dominant role in the
recent relocation of a Montreal bus terminal was land cost.
In 1970, Voyageur (1969) Inc. closed its Dorchester street
terminal and developed an existing facility at Berri -~ de
Montighy into its major facility. The Dorchester street
terminal was 3/10 of a mile west of the heart of Montreal -
“atwPlace Villé Marie - while the new terminal is 14 miles
east of this pbint. The shift in location was made despite
the operators opinion that a downtown terminal is most
desirable. The company admits that the decision was primarily
based on land economics and indicates the land value at
Dorchester street was $60.00 per square foot in comparison
to $25.00 per square foot at the more remote terminal. In
this case, the savings in land costs (and the possible
increased revenue from alternate land use) offset any
anticipated losses of passenger volume due to the less central
location. The company did feel, however, that the new
location was a viable alternative as ready access is available

49

to Montreal's metro.
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Although this treatment of economic aspects is cursory,
the comments demonstrate that the cost of terminal construction
can affect location decisions and may result in locations
which do not minimize ail travel times., In effect, the decision-
making process for operators may involve ecohomic factors not
related to the transportation system as such when transportation

forms only a part of the total enterprise.

2.9 Community Planning Considerations.

As Scott and McCullough pointed oat in their study
of Buffalo, once an optimal terminal location has been found
© with respect_to minimal travel times, certain modifications
in location choice may be necessary for urban planning
reasohs, such as traffic planhing, urban land use, the impact
of location on locai traffic patterns, noise and other forms
of pollution, and the compatibility of the activity with

adjoining land uses.

With reference to traffic patterns, congestion levels
in mid-Manhattan resulted in the city'govérnment policy to
rémove the bus terminals from the Times Square area. in this
case the volume of buses on public streets created additional
and undesirable congéstion levels which could have been
avolded by relocation of'terminals. Gaékenheimer's discussion
pPesentedtinathewintroguctory chapter considered the problem
of congestion caused by the concentration of all access and
egress Journeys. He suggested a single terminal to serve

all inter~city modes is undesirable. This statement does
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indicate that the Metro center project in Toronto may need
re-evaluation as congestion problems could occur on the

access systems.

Environmental guestions have frequently.been raised
coﬁCerning the noise and air pollution created by inter-city
vehicles. For example, there is ﬁuch concern over the
location of V/STOL terminals in central cities as the noise
problems associated with this vehicle have not yet been
overcome, This environmental factor of noise could prevent
the location of these terminals at the most desirable location

in terms of origins and destinations.

Using the example of the Toronto subway, it was
suggested by Heenan that the location of terminals can have
profound impact on urban development patterns. For example,
the intensity of new development and the volume of retail
sales near terminals is directly proportional to the passenger
traffic to and from the closest subwayfstation.5o In effect,
a terminal can spur urban renewal. It is hoped that the
Toronto Metro center scheme will stimulate redevelopment in
the lower downtown area in a similar fashion. According to
the developers:

"The health of the city, especially its downtown

core depends heavily on the efficiency of its
transportation.
The organization of road, rail and pedestrian
facilities into logical inter-relationships is-
at once a foundation and_a motive force of the

' projects' master plan. n5l

The terminals are considered to be an essential.feature for

the success of the project.
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Therefore, the long renge plans and development
concepts for an urban area can be strengthened by the location
of terminals consistent with such plans; On the other hand,
the existence of long range urban development plans can assist
the planning of future inter-city traffic by permitting
operators to sélect appropriate‘terminal‘sites which interface
with local modes - €.2, With subWays. Knowledge of plans for
- future highways can assist bus operators greatly in selecting
the location of sites fhat will reduce line haul times in the

future.

2,10 The OttaWa Terminal Relocation - An Example.

A recent shift in traffic demand from rail to bus for
travel between Ottawa and Montreal demonsfrates thé_impoftance
of a central location near the transit system. On this route
there is both regular bus and rail service with‘thé same travel
tiﬁes of 24 to 2% hours. Both modes charged in 1969 approximately
the same fare, $4.00, for the 120 mile journey. As was observed
in the C.T.C. data, both modes carry passengers of similar

income levels.,

Prior to 1967, both carriers had downtown terminals
in”Montreal and Ottawa. In Ottawa, the terminals were situated
close to the Federal Parliament Buildings and the accomﬁanying
concentration of federal offices. This area is also the central
business district. Both terminals were near all major transit

- routes and downtown arterials.
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In 1967, the C.N.R.-C.P.R. rail terminal was moved

1.5 miles to the south—east of the downtown area. The new
station is located along Ottawa's major east-west freeway,

the Queensway which has direct access to the facility. The
location, howe&ér, does hot lend itself to the local transit
network configuration and the Ottawa Transit Commission does
not serve the étation. An experimental service was operated
in 1967 but was soon abandonned. The relocation of the
terminal was part of the beautification project of the Rideau
Canal and remo?al of the station from the bank of the waterway

permitted the relocation of yards as well,

Shortly after the relocation of the terminal, the
inter-city bus .operator experienced a substantial increase in
patronage. Alﬁhough actual statisﬁics are not avéilable, the
operator claims the growth was substantially greater thén was
expected from the "Expo 67" traffic generation and higher
levéls of patfonage have continued since that time.52 In
response to that growth, the bus operator has doubledvthe
frequency on the Montreal-Ottawa route to hourly service,
Meanwhile the railways have suffered substantial tréffic

losses,

The bus operator attributes this shift in ridership
to the relocation of the rail terminal. The shift away from
rail can be partially explained by the decrease of accessibility
fo the central business area and the public transit system.

The Ottawa CBD is believed to be the origin and destination

of a large number of business as well as recreational trips
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and the new rail terminal is no longer within walking distance.
Taxi is the only public transport available to the rail statioh.’
The terminal is cbhvenient only to those who'completé their

access or egress journey by automobile.

The increase of time and cost of access to the
railway station has altered the bélance of demand in faygurL 
of the inter-city bus as the downtown bus terminal,location‘
offers lower overall travel time than does the railway from
its single suburban terminal. Ottawa is therefore an example
of the importance of central terminal location. It demonstrates
the impact of access mode availability. Further, this exémple
demonétrates the impact of urban planning decisions which did

not enhance the demand for inter-city transportation systems.

2311 Inter-ciﬁy Terminal Lbcation, 2 Summary.

Much of the literature referred to in this chapter
is based on the total systems approach which describes ther
balance of demand among the various inter-city modes and the
effect on that balance if certain factors affecting that demand
are varied. Factors relating to time and cost have been found
to be prime determinants of this balance and variation Qf
these factors explains a great deal of the observed shifts
in inter-city travel. Further, it was shown that a variation
in terminal 1odation can affect these factors and for this
reason the optimization of terminal location will enhance the
demand for tfansport as optimization will result in the |

minimization of aggregate time and costs of access journeys.
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Therefore,'it is necessary to determine the location of

origins and destinations of the modes with great care.

Although the minimization of access or egress journéys
is important, the evaluation of a particular location for a
terminal serving a particular mode must take into account
its effects on the urban area in which it is situated, and
the location must be economically feasable for the operation

of that mode.,
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CHAPTER THREE: BUS TERMINAL LOCATION

3,1 Introduction.

This chapter will apply the factors determining
optimum location discussed in chapters one and two to one of -
the common carrier modes - the inter-city bus. This vehicle,
because of its technology theoretically can perform its function
without formalised stopping places or terminals. It can be
as flexible as the automobile in route choice and does not
require the specialiéed structures common to rail and air
mbdes in order to pick up and drop off passengers. The
flexibility of this mode, and the fact that relocation of the
stopping places as a rule does not necessitate costly relocation
of rights of way or runways, make the bus particularly suitable‘

for study of terminal locations, - '

3.2 The Terminal in the Inter-City Bus System.

The bus stopping place with a heavy passenger
density usually:bas a terminal structure that is capable of
handling batch flows between the various access/egress modes

" and the line haul vehicles. The terminal usually provides
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passenger holding (waiting) areas and processing (e.g.
ticketing) facilities which permit reduction of bus loading
time. Frequently the terminal also functions as a dispatching
point and a bus express freight loading station. (Carriers
still consider freight loading a minor fiactor in terminal
location.) Despite the fact that terminals are specialised
structures they do not differ from the simple road side stop
in the basic function of facilitating interchange and access to

the line haul mode. For this reason the discussion of terminal

location must include these road side stops.

3,3 Bus Terminal Use and Location.

Befofe discussing the terminal in terms of its
relation to origins and destinations, it should be noted fhat
services with multiple terminals in urban metropolitan areas
find an overwhelming proportion of passengers board at the
central terminals.. Greyhound of Canada estimates the use of
the central teﬁminal to be as high as 95% of all passengers
using the services.l This heavy use of central terminals
would suggest fhat they have particular attributes whichlmake
their location attractive to bus passengers despite the fact
that at least 50% of the origins and destinations are outside
the central business district. Some of the possible reasons

for this are discussed below.

3.4, Access and Egress Journeys - Modal Choice.

The statistics previously presented indicate that the
majority of access trips to central inﬁer—city bus terminals

are by local transit and by foot.  This is particularly true
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for access trips originating in the central city. - Transit uasage
is highest'in cities where rapid transit systems are well |
developed and its routes pass near the terminals.w For example,
in New YQrK City 56% of access:trips use transit. Even in
cities with bu$ transit3only, the_proportion.of.transit

usage is high as in the case in Washihgton D.C. (45%) and
,Buffalb (34%).2 The studies on inter4city travel demand

reveal some possible explanation for this heavy transit usage

to downtown rail and bus terminsls.,

X Most local transit networks have radials extehding
far into the suburbs converging tbwards the .central area.
At most central or near centrél terminals, access from the
transitAmode is easily aChievedlwith minimal time loss. Given
this transit pattern and the fact that ﬁransit will be used
for distances up to 10 miies from the terminal in cities such
as Toronto (as determined by'thé CoToCu)y the}trénsit system:
is azréadilyvatvailable access mode from many parté of the
urban afea. At suburban bus terminals, access by transit is
usuvally more difficult as the transit network-ié less dense'
and frequencieé are lower. The absenée, or near absence of
transit, logically precludes the use of thmsmmode/for access
or egress jourﬁeys. For example, at airports where good public‘
transit is‘often nonexistent, taxis and limousines are
important carriers (thg most notable exception to this pattern

is Cleveland with its rapid transit service to the airport).

The dvailability of transit, however, does not -

automatically infer that this mode will be used as frequently

as it is not the fastest nor the most convenient mode and
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therefore may not be used by many people. Many local transit
studies show ﬁhat transit use is mainly restricted to riders
who find it difficult to dispose of their véhicle at their
~destination, ﬁhp cannot drive, who will not drive on congested
downtown streets, who do not have a vehicle available, and/or
who cannot afford taxis. The study of transit habits in
Pittsburgh illustrates this point.3 Peat, Marwick, Living-
stone and Co. suggest that the problem of parking, loading
and unloading, and the general congestion existing on downtown
streets restrict the use of the automobile.  (4irports on the
other hand, usually provide passenger parking areas and "drdp
off" locations, which encourage autémobile use and result in

higher auto access percentages).L+

As was previously indicated, inter-city bus passengers
tend to be from lower income groups (this statistic possibly
reflects the large number of bus riders under 25 years of age).
" Fewer automobiles are available to‘fhis group and these
people must therefore rely on transit to gain access to the
bus terminal. As transit makes the centfélfarea most accessible
to this group, heavy use of central inter-city bus terminals
is made. General observations made from the déta discuésed
tends tq cdnfirm this point. For transit-oriented access
trips, the terminal should be located on a major transit
route, near the hub of the system, as this point minimizes .

access times and costs for all origins and destinations.

The hub of the transit system, although frequently
in the central business district is not always in the C.B.D.,

as 1is exemplified by the subway systems in Toronto and
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Montreal. However, as the central érea generates a high
density of origins and destinations, espécially for business
trips,’a terminal location outside the C.B.D. at the hub of
‘the subway system, may not be the optimal location for C.B.D.

oriented trips.,.

The C.T.C. survey suggests that. congestion, as well
as trapsfer and waiting times for transit make walking the
fastest access mode for distances Qp to less than two miles.”
Therefore, for concentrated C.B.D.'s, with central, or near
central termihals, one cah expect a large proportion of the
C.B.D,-based access journeys to'be on foot. This is precisely
the situation in Montreal and Buffaio.' However, in New York
where the C.B.D. is quite extensive and walking unattractive,
this mode accounts for:only 4.5% of all access journeys.

In general, Ndrtheast Corriaor cities have fairly concentrated
C.B.D.'s and consequently over 30% of all downtown oriented
access journeys are made on foot.? For this type of passenger
traffic any central location would be satisfacﬁory as long as

it would be within walking distance of the origins and destin-

ations.

35, Implications of Future Demand on Terminal Locatione.
"Over the long run, the desirability of central
locations will be dependent upon future urban land use
patterns of urbanized areas. The land use pattern will
determine the distribution of origins and destinations and
the associated transportation developments will affect.

modal choice. For example, if urban planning policies



encourage the dispersal of the central business district by
providing suitable land elsewhere or by allowing the transit
systems that feed that centre to deteriorate, the concentration
of C.B.D. origins and destinations will decline, and poor

transit will increase the total travel times to central terminals,

A note needs to be made regarding the increasing use
of the automobile, As the S.A.R.C. report indicates, the
relative costs of automobile ownership and operation have
declined sincé the second world war. The report suggests
this trend will continue and will result in increased car
ownership.8 This can result in a greater use of this mode
for line haul trips when line haul times between bus and auto
are comparable, In order to attract éome.of this sutomobile
traffic, and as more access journeys wili be made by car,
bus systems will have to provide terminals which are readiiy
accessible by car and can store tbgse’vehicles until the
passengers return. In this Way, argued Beimborn, the inter-
city bus can maintain its positipn in terms of lower total
travel times and costs,? Beimborn suggested that suburban
terminals with parking facilities could divert passengers
away from other modes including the'automobile. In particﬁlar,
he suggests, these terminals would attraéf higher income
travellers since a large proportion of the population
dispersion occurs in the higher and middle income strata.

He concludes that with automobile access, suburban terminals
with line haul frequencies comparable to those of the central
- terminal could become.more popular than terminals located in

the central city.
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The impligation of dispersed urban devélopment is
~that existing central termihals will become less accessible
in terms of tQtal access times én& will probablj contribute
felatively féﬁer passengers to the inter-city bus system. If
traditional pdblic transit prevaiis (thus excluding personal
public modes); a\central terminal will continue to provide
minimal access times and costs for transit riders but more

and more 'choice'! riders will turn to alternate terminals or

stopping places.

3.6 The Line Haul Journey and the Bus Terminals.

The importance of minimal line haul travel time was
underscored by the fact that the inter-city bus, which is
basically an extension of the automobile, has éomparable'
speeds and tra&el times to the private mode. For this
. reason, termiﬁal chations should be such, that the line haul
 is minimized where possible to remain competitive. This was
essentially Beimbofh's argument favouring suburban terminals
where the line haul travel»time'into and out of the central
: cityAcan be o&ercome. | |
The proposed bus terminal in the Toronto's 'Metro
' Center' is of interest to bus Qperéﬁofs because it will have
direct access to the Gardiner Expressway (a majbr east-west
freeway), thuslbypassing the congestion in downtown Toronto.
The new Montreal terminal_at,Berri—dé?Moqtigny was considered -
by the operato} to be suitable as access to inter-city high-

ways can readily be achieved.
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There is, hoWéver, a problem related to suburban
terminals. As was pointed out by Voyageur Inc, in connection
with poJ51ble terminals in thelwe stern part of the Island of
Montreals 4
"It is becoming more and more difficult to
service suburban areas with express services
because of_the locatlon of controlled access
highways" 10 _
If communities West of Montreal are to bé‘ser?iced, line haul
times.between.the center of Montreal and Ottawa would be
increased by 10 to 15 minutes as a élower route has to be
used; Thus, Qsing Vuchic's concept proviously discussed,
the effectiveoess of soburban locations to aftract patronage
if the total travel times for those already on board the
vehicle are significantly increased. A possible solution to
such a problem would be to provide separate serviceé from

quburban p01nts. However, existing patronage levels would

make 's ucb a service highly unprofltable.

3,7 Inter-City Bus Costs.

The_pfovision of bds terminals can involve substantlal
capital expenditure or almost none at all. For example, the
New York tenninéls can be compared to the wayside stop with
a single "Bus Stop" sign to designhate its 1ocation.v The bus
system has the advantage over other common carriers in that
extensive expenditures on rights of way are usually not
required until traffic densities justify such expenditure;
Capital costs of a terminal are limited to the site and |
structure, and the related servicing areas. These can vary

according to traffic densities as well.
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The provision of additional terminal structures
need only be considered when existing or anticipated patronage
reqdireé specialized facilities for ticketing and baggage
identificatidh to avoid line haul delays for eguipment and

staff (drivers).

Substantial expenditures, however, may be required
to provide di}ect acceés to trénsit, automobile/taxi drop off
points, and automobile storage areés. In central areas such
facilities could incur substantial land and maintenance

costs.

Althbugh.inter-city'bus systems require relatively
low-capital expenditures, operatihg costs are high as‘the
ratio of passengers to operating personhel isllow; Labour
costs are of prime concern to operators and future labour
contracts will most likely result in higher fares, thus making
the bus less attractive to travelléré. Although bus fares
afe still the lowest of the three common carrier modes, the
inter-city bus does have the dubious distinction of having
the hignest increase in user costs in constant dollar terms . +1
Travel time and vehicle size'are therefore extremely.important

in holding down fare increases.

3.8 Community Planning and Bus Terminals.

With the advent ofigreater controls on land use such
as zoning bylaws, increasing public input has occurred in
determining the location of bus terminals. For example, the

development and location of the Mid-Manhattan bus terminal
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was the resul? of a public policy to reduce congestion ih
the Times Square area. Public planning agencies may encourage
'the location of future suburban terminals near existing or
proposed freeyays, or neér future rapid transit lines. This
type of publié involvement has 6ccurfed in Dade County,

Florida (Miami) with the objective to enhance urban structure.i®

3.9 _Summary

Despite the wide scatter of origins and destinations
of inter-city bus trips, a large proportion’of the trips
originate from central area terminals. This is attributable
to the high use of public transit és the access or egress
mode, and the focus of transit systems on the central area.

As the inter-city bus will most iikély continue to be the mode
choice of middle and lower income travellers having non-
'business tra&el purposes, transit will remain an important

determinant of location in the future.

Future urban patterns suggest further dispersal of
origins and destinations which will encourage the use of the
private automobilé and reduce the role of local transit.

In order to attract "choice" riders to the inter-city bus,
suburban terminals with good automobile access and storage
facilities may be required. The number of such suburban
terminals will have to be limited because of delays to those

on board the bus.

The location of terminals will have to be such that
line haul delays caused by congestion on local streets will

be minimized. This is important in order to maintain a
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competitive position to other inter-éity transport modes. -
Reduction of line haul times is particular importént to
minimize rising labour costs. The inter~city does have the
fortunate position that capital costs.are low and can rise

with small increments according to passenger volumes.

As urban transport problems become more complex
it can be expected and it is desirable that greater public

input will occur with bus terminal location decision making.
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CHAPTER FOUR: DISCUSSION AND CONCLUSION

The analysis_of‘the factpr3<affecting terminal
location suggests that the hypotheéis presented in chapter
one is wvalid for urban patterns Qbsérved in eastern Canada and
United States cities. The Ottawa example indicated the
“effects of terminal relocafion'on_tbe balance of demand among
intef-city travel modes and éonfirms-this hypothesis. The
optimal location for an inter-city bus terminal is in or near
the central business.diStrict of a metropolitan area, near the
hub of the urban transit networK and with ready access to

major highways.

The analysis further suggests that the optimization
of terminal location in future iand use ﬁatterns will require
multi-terminal systems to stimulate demand for travel via
such common carriers as the inter-city bus. This would reduce
the need for édditibnal inter-city highways and freeways
catering to the automobile. As many of fhe access or egfess
journeys of this additional common carriér traffic will be
by automobile, optimal location would be near major traffic
arteries that give direct access to large areas of the metro-
politan area. Such locations can be predetermined so thét

compatibility of land uses can be established and site costs

for the terminal minimized. As shown by the Toronto examples ,the

S N,
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terminal can stimulate retail activity and perhaps bus
terminals should be co-ordinated with the development of

local town centers.

fo‘conclude, the various studies discussed and the
available data suggest three basic criteria for the location
of inter-city bus terminals in urban metropolitan areas which
have detefmined this optimal location in urban metropolitan
areas., .These ares

-1, Maximization of demand for inter-city bus service

This maximization can be achieved by minimizing
access and egress tim;s and cost as these costs
frequently form a substantial proportion of the'
total travel time and cost. This study shows that a
central location on or near the hub of the transit

system satisfies this criterion.

2, Minimization of costs per passenger carried.

Thisjminimizatioh can be achieved by determining
a loCatibn in such a way that capital costs and line
haul costs per passenger carried are minimized. Such
location$s should be away from the area of highest
land values and should have ready access to inter-
city highways.

3, Compliance with urban development policies.

This criterion requires the coordination of public
and ‘private location decision making so that the location
is consistent with planning policies. In this way

the terminal can assist in the realization of these



policies which are designed to .improve the urban

environment,

The third criterion is often néglaéted in the
independent decisidn making processes of bus service operators. .
Public input into this procesé is required as was demonstrated
by the congestion pfoblems caused by buses on Manhattan's
busy streets.; Public input into the decision making'progesses
will most likélyvincrease as more complex urban and inter-
city transportation problems requiré more comprehensive

solutions,

By using these criteria for bus terminal location
determination, it is possible to determine the optimalv

location for inter-city bus terminals.
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