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EXECUTIVE SUMMARY

Selection of a preferred major investment in the Puget Sound Transportation Alternative_s
Anal)_/sis would involve changes to existing bus networks in the North Corridor. This
working paper was Prepared to assist in planning feeder bus service in conjunction w1th a
llght I:ail (LRT) alternative. The objectives of this paper are to document issugs, service
Criteria, and experiences with both planning and operating feeder bus service integrated
with LRT facilities. These also are applicable to exclusive guideway technology, should
that technology be reconsidered in the future.

An integrated transit system consists of routes which perform two basic functions:
linehaul and Collection/distribution. The linehaul function involves service with hlgh
frgquency, capacity, and performance between two geographic points in a corridor. Fixed
guideway technologies such as LRT primarily perform linehaul functions on trunk routes.
The collection and distribution function involves service between other points and linehaul

Stops.  Bus routes that perform this function are called feeder routes. Figure E-l
illustrates these functions.

Modes of Access to LRT Stations

Riders of an LRT system access the guideway at stations or stops by walking, feeder bus,
or automobile. The distance between a station and the transit rider's origin or destination
1s the principal factor determining which mode of access is chosen. Other factors include
station location characteristics and the attractiveness of each mode to the rider.

Various studies have been conducted to determine what constitutes an acceptable walking
distance to and from transit stops and stations. Section l.1.l1 gives the results of these
studies. From the transit operator's perspective, the walk mode constitutes the most
efficient form of access for short trips since it is available to most people, involves no
terminal times, and costs little or nothing beyond pedestrian improvements, if needed.

Transit patrons are willing to walk a greater distance to a fixed guideway line than to a
conventional bus route due to their expectation of a higher level of service (in terms of
shorter trip times and headways) for their entire trip as compared with bus transit.
Figure E-2 shows that, for rapid transit systems, the proportion of station access by

walking begins to decline rapidly at a radial distance of approximately 2,000 feet (six
blocks).

As the proportion of walk access declines, the proportion of access by feeder bus and
automobile increases. Section 1.1.2 discusses the market areas of these modes. Feeder

buses are the most important mode of access for trips with origins or desti

: nations
between 2,000 feet and three miles from a station.

Figure E-2 shows that, for trip origins with a radius of 1,750 feet (five blocks), the
proportion of access by feeder bus is less than ten percent. For greater distances the
proportion of station access by feeder bus rises rapidly. At a.radius of 5,000 feet

(approximately one mile) from a station, the feeder bus mode split levels off at about 85
percent and slowly declines at greater distances.



/ Feeder Routes

l < Fixed Guideway )
Trunk Route

Transfer Points/ .
Stations

Fixed Guideway Trunk Line served by Feeder Bus

Each line provides both
Trunk and Feeder Service

__/

o~

WT_ [

Conventional Bus or Busway

Fig. E-1 Corridor served by Conventional and Fixed Guideway Transit




Park-and-ride and kiss-and-ride forms of automobile access tend to be used for tm;
origins beyond 2,000 feet from a station, but the proportions remain small at mof,t
stations. At 4,000 feet the park-and-ride mode split rises to approximately ten percirjls
While the kiss-and-ride mode split levels off at about five percent. Although automo i
aCCess becomes more important as distance increases from a station, both park-and-ride
and kiss-and-ride access represent only a small proportion of the total n.umber of trips t}?
and from stations. The experience of the Calgary bus-LRT system points out that hig

feeder bus mode split percentages are possible even at outlying stations in lower density
areas.

Another factor determining the choice of access mode is the density of {and USES 1
station area. Figure E-3 shows how the mode split percentage of rapid transit for
work/school trips can vary according to radial distance from a station. Employment areas
have been found by one study to generate lower use of fixed guideway systems than
residential areas; high density residential areas stimulate higher transit mode split

percentages than low density residential areas.

I'he ridership attraction factor for each access mode also determines the choice of mode.
This factor is composed of out-of-vehicle and in-vehicle time costs to th'e patron,
monetary costs to the patron, comfort, reliability, and safety. Tables 3 ar_1d 4 In Secjuon
L.3 list barriers and incentives for walk and automobile access. The relative attractive-
ness of the feeder bus depends on:

0 level of feeder bus service at a station

O average peak-hour load factor

0 reliability of feeder bus service in terms of dependable transfers between feeder
buses and the LRT

O comiort and convenience

O safety and security.

Issues of Planning and Operating Feeder Bus Service

Integration of feeder bus and LRT systems is highly desirable. A general reason is that
new rail systems tend to attract large numbers of through riders from existing bus
oeprations when riders find the new rail service quicker and more convenient. The transit
operator benefits from the integration of feeder buses and LRT in two ways:

o Increasing access to the LRT system, thereby boosting ridership.
0 Reducing commuter parking requirements in station areas.

Integration also benefits the transit rider through:

0 Maximizing transit service to all rider groups.
o Ensuring the continuity of transit service.

[ssues related to feeder bus network design and operation include:

Schedule integration between feeder buses and LRT.

Fare collection integration between feeder buses and LRT.
Creation of new local routes.

Functional duplication of service.

Implementation of TSM measures to enhance feeder bus service.
Design of station facilities.

O OO O OO
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Fig. E-2 Access to Rapid Transit Station relative to distance from Station
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WORK/SCHOOL TRIPS BY RAPID TRANSIT
RELATIVE TO DISTANCE FROM STATION
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Fig. E-3 Work/school trips by Rapid Transit relative to distance from Station

Source: M.G.P. Stringham, “Travel Behavior Associated With Land Uses Adjacent to
Rapid Transit Stations.” ITE Joumnal (April 1982): 16-18




O Tradeoffs between feeder bus service and station parking.

Section 2.1 discusses means of schedule coordination between feeder bus and .L_RT
Systems. Schedule coordination of feeder and LRT services to minimize passenger waiting
times is desirable when headways on either or both modes exceed ten minutes. One type
of schedule coordination is the timed transfer, in which vehicles from different routes
Meet at the transfer point at the same time, remain at the point some fixed period of
time (usually five minutes) to allow riders time to transfer, and depart simultaneously.

Figure E-4 illustrates the scheduling of two groups of feeder routes.

Implementation of timed transfers may require changes in:

feeder route headways

0
O round-trip feeder route speeds
O feeder route lengths

O bus fleet size.

Fare collection Integration is desirable because differences between LRT and fegder bus
Systems can inhibit transfers (thereby holding down system patronage) or increase
boarding times. Operation of LRT vehicles in trains encourages the use of self-service
fare collection methods on the LRT vehicles to achieve labor cost savings through the use

of only one Operator per train. This and other fare collection methods are covered by
Section 2.2,

Implementation of an LRT system may make possible the creation of new local routes
which might not otherwise be cost effective. These may be either new crosstown routes
or extensions of existing routes into areas previously without service. Feeder routes may
not only carry riders to LRT stations but may also serve other activity centers. Section
2.3 discusses the issue of creating local service.

routes parallel to the LRT line. A related issue i1s "force-feeding," defined as the
elimination of competing bus routes that may offer travel times equal to or better than
the LRT line. Section 2.4 points out that elimination of all parallel bus service may be
perceived by the public as a decrease in the level of transit service available to their
neighborhood. Resolution of the issue should be on a Case-by-case basis where public
acceptance Is balanced against patronage demand and operating requirements.

Implementation of TSM measures to give feeder bus movements preferential treatment
can increase bus travel speeds, boost service reliability, and offer the potential for
reduced bus operating costs and increased safety. Discussed in Section 2.5 are two
measures of particular relevance, bus lanes on streets and channelization/signalization at
intersections.

Station facilities along an LRT line must have sufficient capacity to accommodate the
demands from walking, feeder bus, and automobile modes. Section 2.6 discusses
considerations of station design. Important measures used to evaluate station designs

include:

Connectivity, accessibility, and continuity of a station layout.
Passenger travel distances, times and delays.

Passenger flow conflicts.

Pathway availability.

O O 0 O
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Group 1: Group 2:
Routes A, B, C Routes D, E, F

Fig. E-4 Clock Schedule for a Transit Center with staggered pulses of two
groups of routes

Source: Vuchic et al., Timed Transfer System
Planning, Design and Operation

Report No. PA-11-0021 (Philadelphia: Department of Civil and Ur

ban Engineer-
ing, University of Pennsylvania for UMTA, October 1981). g
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o Queueing locations.
0 Secunty Cconsiderations.
A successf

the trans

Ef; k_ic? S Pollcy ls.an Integral part of planning feeder bus service. If the feeder bus system
Vi

~ Bood area coverage and a sufficient level of service, bus ridership can be
en;:m_lragEd Dy direct increases In parking cost or by restricting the supply of parking In
te€lation to demand. Section 2.7 identifies the following issues of parking policy:

O Location of parking.

O  Supply of parking - (including on-street, off-street surface, and off-street
structured parking).

Charges for parking.

O Duration of parking.

O

The following factors govern the supply of parking at stations:

0 Cost and availability of land.

O Impact of a parking facility on the surrounding area.
O Land use characteristics of the station vicinity.

Station parking may take the form of surface lots or multi-level parking structures.
Types of parking include long-term (park-and-ride), short-term (maximum of four to five
hours), and kiss-and-ride (curbside drop-off and pick-up). Priority is usually given to

providing kiss-and-ride facilities due to the high cost per transit patron of park-and-ride
and short-term parking facilities.

Station parking demand will depend on:

O Avalilability of parking close to stations (i.e., within an acceptable walking
distance).

0 Cost of parking to the patron.

O Availability and attractiveness of alternative mdoes of access (walking and
feeder bus).

Outlying station locations tend to have greater demand for parking due to the lower level
of feeder bus service or the travel time savings involved in transierring to the fixed
guldeway system from the automobile. An Inadequate supply of parking in relation to
demand may result in a "spillover parking" problem, i.e. severe Impacts on residential and
business areas adjacent to fixed guideway stations. These Impacts are not limited to
shortages of on-street parking but can include a lower level of Service on area streets,
excessive noise and air pollution, and hazardous conditions for pedestrians. Spillover
parking can be prevented by providing an adequate level of feeder bus service and
sufficient station parking capacity. Where additional station parking cannot be provided,

gles may include
metered parking during

spillover parking control strategies may be necessary. These strate
residential parking sticker programs, daytime parking bans,
daytime hours, and other measures.

Stul station design requires that the supply of the functional components meets
o It travel demand at a specific station location, both by total passenger vol_um'e
% ¥k Demand at a station location varies according to the _statlons
characteristics (adjacent densities and land uses, market area size and

vel of service provided by the fixed guideway and feeder bus routes

P e Wy e
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Case Studies

’I:he fO}Jr North American cities which have implemented feeder bus services In conjunc-
tion with new rajl facilities over the last decade offer the most useful experiences In
regard to feeder hys network design and operation. Operations in Atlanta, Calgary, &}nd
Edmonton show that feeder buses remain the predominant mode of access even at outlying
Stations. Feeder Duses are, overall, the most important access mode for the Metror ail
System in Washington, D.C.

Examples of barrier-free station design for feeder bus passengers can be found in Atlanta.
Calgary illustrates the beneficial effects of feeder bus-LRT integration on local transit
patronage. Edmonton demonstrates the possibility of systemwide timed transfer opera-
tions. The importance of dealing with local parking impacts is shown by the experience of
the Silver SpPring Metrorail station in the Washington, D.C. area.

Also reviewed are those metropolitan areas planning feeder bus systems to serve new

fixed guideway facilities. These case studies include Buffalo, Detroit, Miami, Portland,
Sacramento, San Jose, and Vancouver.

Feeder Bus Planning_ for the Puget Sound Transportation Alternatives Analysis

As part of the Task 3 travel and transit patronage forecasting process performed by '_fhe
Puget Sound Council of Governments (PSCOG) for the Puget Sound Transportation
Alternatives Analysis, Metro Transit in Spring 1983 developed transit networks to be
Coded to simulate each of the alternatives under consideration. The design and coding of
the networks included feeder bus routes, park-and-ride lots, and transfer facilities needed
to support each of the major investment LRT alternatives. This work covered routes
opeated by Metro Transit in King County, Metro contract service in South Snohomish
County, and routes operated by Community Transit in South Snohomish County.

The feeder bus networks were developed for patronage forecasting and cost analysis
purposes only and are not intended to represent specific proposals for individual routes
and service levels. A detailed analysis of bus routes and headways would be performed
during preliminary engineering of a preferred alternative.

Design of feeder bus networks to serve the LRT alternatives began with the routes and
service levels anticipated for September 1983 as a base. The present configuration of

Metro service in the North Corridor was modified to serve the major investment
alternatives. Considerations guiding feeder bus network design were:

o LRT feeder routes cover the same service areas as routes in the TSM Alter-
native.

o No existing route was diverted from its present alignment unless the diversion
resulted in an overall travel time savings on trips to the Seattle CBD.

o Local bus service was preserved in the feeder bus network designs; the modified
routes are those currently using I-5 to the Seattle CBD.

O An attempt was made to through-route or extend routes where possible to take
advantage of opportunities to provide new crosstown (east-west) service.

Changes to the Community Transit bus network were limited to headway adjustments.
Figure E-5 illustrates the feeder bus network developed for the I-5 LRT alignment.
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INTRODUCTION

sUldeway SYstem in the North Corridor.2 The objectives of this Peks: aredto
€ Criteria, and experiences with both planning and operating fegde;
€Way transit facilities. An attempt has been made to conside

Themselye;nf;ﬁm%uon i_S Plentiful on the LRT and exclusive gu%deway tgchnologles
specific ally, e E‘ftl‘fely little technical literature is conveniently a_vaﬂable which _focusej
operations. T eeder bus network design, service criteria, and issues of pl.f:mmng_t?cnn
reports and € Most usefy] information was obtained directly 1n thg form of wrl e)E

Contacts from transit agencies in North Amerlca'wnh relevan
Or planning feeder bus networks to serve fixed guideway transit

rature search complemented these sources.

nalysis--guided busway, light rail (LRT), and exclusive guideway--would
reconiiguration of Metro Transit bus service in the North Corridor along
mae i t0 maximize Capacity, user benefits, and cost-effectiveness of the total

Such an Integrat

: : ed transit system would Include routes that perform two basic transpor-
tation functions:

O Passenger linehaul function: Service with high frequency, capacity, and perfor-
Mmance between two geographic points in a corridor.

O Ff'assen €r collection and distribution function: Service between other points and
linehaul stops.

Routes_that perform the linehaul function are called trunk routes; those that perform the
collection and distribution function are called feeder routes.

Conventional bus routes as well as guided busway routes usually perform both linehaul and
Colection/distribution functions. Buses operating on a guided busway serve as their own

feeders and make few, if any, stops once they enter the busway, since the advantages of
busway operation are lost if too many stops are made along the busway. Bus technology
differs from fixed guideway technologies in that transit vehicles operating on a guided

the busway to collect or distribute passengers.

busway facility are capable of leaving
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has a great bearing on h along with the design of facilities at transier locations
| how efficient transit operations will be as well as how
€ 10 users,
H

eadwax Length and Transfers

Doth modes can bets SNCy of service on both modes. A high frequency of service on
] er De provided when the transfer points or stations are also

and when the demand is high for access to the fixed

one of the deg a_ffeCt the ridership attraction factor, identified pre\figusly as
ermmant§ of Passenger mode choice. Passenger walting and
vehicle travel timevary With the length of the headway. The longer these ou?-of-
decrease the attr > are, the longer the overall travel times. Longer travel times
or less on both ﬁaf;éven?js of transit to potential users. Headways of ten minutes
travel times by k suldeway and feeder modes tend to minimize overall transit

jori °CPIng the transfer waiti ' j inutes or less for a
majority of riders. walting times at five min

nt service, but rather transfer points between

G feeder bus system. Suburbs and other areas of
OW-density development may generate enough demand for service to maintain
frequent feeder bus headways during the peak weekday hours to handle work-
oriented trips, but lower ridership in the off-peak hours and on weekends may
require an unacceptably high level of subsidy to operate frequent feeder service.

the fixed guideways system and the

Headways greater than ten minutes increase the transfer waiting times to an
unacceptable length for most transit riders. The willingness of people to transfer is
atfected strongly by the amount of waiting time required between vehicles at the
transier point. Research on transit rider behavior indicates that most riders will not
tolerate a transfer waiting time longer than five minutes (Ref. 43).

Long waiting times to transfer are a significant deterrent to transit travel. Because
transfers are a necessary feature of an integrated transit system, the coordination
of scheduling between the feeder bus system and the fixed guideway system is vital
for the entire system to operate efficiently and to attract maximum patronage.

One way to minimize waiting times for transferring is to implement a timed
transfer system.

A timed transfer involves vehicles from different routes meeting at the transfer
point at the same time, remaining at the transfer point some fixed period of time
(usually five minutes) to allow riders to transfer among the converging routes, and
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various destinations. Instead of occurr require

-y Y lon 1t : . em
Minimal wajt; v iting times, transfers under a timed transfer syst

4 useful basis for

discussing the relatioclarke, and Molinero (Ref. 43) provides - paNes

>NShip between transfers and length of headways. Thre

Frequent ser
INvolves mini
between

Schedyle

vice on both routes (headways of ten miPUtes = 1?:553
mal waiting times for transfers. This situa.tlon . hoc rs
any two heavily traveled routes, typically during peak hours.
Coordination in the form of timed transfers is not necessary.

Case 2:
e Long-to—Short/ Short—to-Long Headway

Tr.amfe”i“g from one route with long headways (greater than ten
Mminutes) to another route with short headways (ten minutes oOr less)
INvolves minima] waiting times. This situation may occur betweten
feeder bys Service with long headways and fixed guideway service ‘W:lth
short headways. Schedule coordination is not necessary because walling
times are short. The reverse situation, transferring from one route with
short headways to another route with long headways, may involve ghort
t0 long waliting times on a random basis, with the longest waiting times
€qual to the long headway. Schedule coordination would allow certain
trips of the route with short headways to meet all trips of the route with

long headways by means of timed transfers.

Case 3: Long-to—Long Headwaz

Transferring from one route to another when both have infrequent
Set:vice (headways greater than ten minutes) involves long waiting times.
This situation corresponds to off-peak hours when the level of patronage
does not require frequent service on either the fixed guideway or the

feeder bus routes. Schedule coordination is necessary to minimize
walting times.

When headways are longer than ten minutes on connecting routes, one of two types
of schedule coordination are possible. The first is called sequential coordination and
Involves vehicle arrivals on two connecting routes always being in the same time
sequence. An example would be a feeder bus route always arriving five minutes
before the fixed guideway route at a transfer point. With this type of coordination,
transfer waiting times may be minimized from one route to another in one direction
but not in the opposite direction, because no overlapping layover time is provided on
both routes. Sequential coordination may be acceptable when most of the patronage
flow is in one direction, as typically occurs during peak hours.

The other type of schedule coordination is the timed transfer, which involves
overlapping layover times for both routes in order to minimize passenger waiting
times. Timed transfer operation requires headways to be compatible on all
coordinated routes. If the headways are not identical, then they must be even clock
multiples of each other, such as 30:60, 20:40, or 15:30:60.
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OPe€rators :
feeder bys routes e |

! een
Mplem ination not only betw
and a fixeq Plemented schedule coordin

: s 1N
guldeway route, but also among feeder t?us rcautef;wfer
tion Among feedercimes a timed transfer transit center. T_lmed e

The type of ‘ |

operatiznal inl;c;l;.ea(;) involved also atfects transfers and is therefore 1mporta_nt Ig
Whether they are + N of feeder bus service. Routes may be analyzed according

or feeder routes i & Or through routes, and whether they are trunk routes
: INg routes end at the transfer point, whereas throug
nsier point on their way to another destination. Trunk
re distinguished in the introduction of this memorandum.

May minimize transfer waijtin t] ] feeder routes but might
C : g times along fe .
reate uneven passenger loadings on the trunk route at certain stations. Becaue the

Y operates more frequently, many of its trains will meet no

feeder b at certain transfer points, whereas a few trains will receive all the
=Cder bus passengers from these points.

. 43) recommends that timed transfer operation
icant number of transfers among the terminating
+As the discussion under Case 2 pointed out, a timed
ary for transfers between feeder buses (long headways)
m (short headways). If timed transfer operation is used

es, the routes should be scheduled to arrive in groups

In order to provide even loading on the trunk route. Such a pattern of staggered
meets, or "pulses," is illustrated by Figure 6.

Where a number of feeder routes pass through a station, a timed transfer operation
may be desirable among feeder routes wtih long compatible headways and signi-
ficant numbers of transferring passengers. The problem with through routes is the
delay caused for non-transferring passengers by the typical five-minute layover at
the transfer point. A trade-off may be required between minimizing the waiting
time for transferring passengers and minimizing the delay for through passengers.
The Vuchic et al. study (Ref. 43) recommends only "precise scheduling, reliable

operation, and convenient design of transfer points" to minimize inconveniences to
through passengers.

Another possible station situation may be a combination of terminating and through
feeder bus routes. If the headways are long on the feeder bus routes and short on
the fixed guideway trunk route, the best coordination may be scheduling and
terminating routes to arrive before and lga\fe after the through routes. In this way
the delay to through passengers is minimized by only operating the terminating
routes with timed transfers. However, passengers transferring from the trunk route
with short headways to through feeder routes with long headways may face long

31




Z2.1.3

O  Round-trj

P feeder oyt
O Feeder Foute lengths 2 i
O Bus fleet §jze.

Sseusuhﬁadway W‘hi‘Ch Is an exact multiple of headways on o::jht;:;
hus t_a Y are divisible into 60 minutes for ease of sche 1u5
B Imed transfer routes have headways of either 15 anfi 30, 15-

_mlnutes_ AS Previously mentioned, headways of ten minutes Or
© timed transter OPeration because waiting times are already short.

30-60, or 20-40_¢
less do not requir

“trlp speeds can be increased through reductions in terminal
collection method 5 cments _in Passe_nger boarding and alighting_, changes in fare

‘ °¢S) and selective application of preferential transit measures. Fare
are discussed in Section 2.2. For a discussion of preferential

S€e dection 2.5. The amount of reduction possible in layover time

g b:e Constrained by labor Contracts, but improvements in route reliability can
result in reduced delay Fécovery time.

Passenger boarding and alighting can represent a significant source of delay In

transit operation for both feeder and trunk routes. A study of San Francisco's MUNI
LRT surface operations reported by Straus (Ref. 36) indicates that passenger stop
times accounted for 20 percent to 33 percent of LRT running time and were a far
more significant cause of delay than traffic signals. The same study noted the
cxperience of Toronto, where signal delays were found to account for the largest
portion of total delay, although boarding and alighting delays were found to be

almost as significant. Passenger loading delays are largely related to the fare
collection methods used.

Alterations in feeder route length may be necessary if large changes in route cycle
times must be made to fit the requirements of timed transfer operation. A
reduction in cycle times may be possible only if a portion of a route is deleted.
However, a feeder route which otherwise would have excessive layover time may be
lengthened to serve a new area at little additional cost.

The fourth way to adapt service to timed transfer operation, changes in _ﬂeet size,
may be necessary if alterations to round-trip speeds or route.l‘engths are inadequate
to permit the desired headways. To shorten a headway, additional vehicles usually
must be added to a route. In cases where instituting a common headway on feeder
buses for timed transfer purposes results in uneven load factors on the feedgr
routes, vehicles of different sizes can be employed to adjust for differences in

patronage levels.
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fare collection methods, and transier tl(}ke;
a feeder bus and fixed guideway syst€m, e
Yy for a Majority of patrons and because incompatibiliti€s Cﬁg
down system patronage. Also des‘irable are t :
st per passenger and the flexibility to accom

‘ which may include zone fares, pass Cfarf;»;
(Ref.42). fide tickets, concession fares, and time-variable fa

Peaiftion’ and self-service fare collection. Convenr:donai faé:
: _ Ment of fare or display of pre-payment card at the entran
zicte:tz ::hicle with conifirmation by the seh)i,cle Fz"jrivE::r.y Barrier methods control
ransit loadlng are€as to ensure payment of fares. Self-service i
[S purchasing tickets or passes and retaining them for proof of
and from vehicles is uncontrolled. Enforcement of fare payment
collection is by means of roving fare inspectors (Ref. 28).

o guideway vehicles in trains encourages the use of barrier or self-
sErwce are collection methods in order to achieve operating cost savings throu_gh
the use of only one operator per train. Conventional fare collection methods require

Because barrier systems are ca

the following options appear
guideway and feeder systems:

pital-intensive and impractical for bus operati_ons,
reasonable as fare collection methods for fixed

k: Conventional fare colle

Ction for both fixed guideway and feeder bus systems
(sometimes used in LRT

systems where an operator is aboard each vehicle).

Zi Barrier fare collection for the fixed guideway system, conventional fare

collection for the feeder bus system.

Self-service fare collection for the fixed guideway system, conventional fare
collection for the feeder bus system.

4, Self-service fare collection and conventional fare collection for both fixed
guideway and feeder bus systems; those patrons without pre-purchased tickets

are required to enter transit vehicles by the front doors in order to pay fares
in the conventional way.
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€rican citjes operating or planning LRT systems, with 2
g Self-service fare collection for their entire systems.

Ollection aifects the ease of transfer between feeder buses and
Use of conventional fare collection methods has the
assenger boarding and alighting movements comparl e_d i
; v 1.AAS Previously mentioned in the discussion of timed
adversely affect thq reliaunder Section 2.1.4, boarding and alighting delays can

- -

blhty Of bus service as well as increase bus operating

: the coordination of feeder buses with the Ba_y‘ Area
In the San Francisco Bay area show how the diwsmn‘ of
nong three agencies has inhibited fare collection integration
€tween BART and the area's bus systems more difficult than
ad pl?“"lers originally chose an automated barl_*ier fare

cquate consideration of how transfer tickets would be issued toO

Francisco' M feeder buses to BART. The two bus operators, 58:”
drivers theS tMUNI a.nd t.he East Bay's AC Transit, have declined to impose upon their
ask of 1SSulng tickets to BART rider;.

tran i specialized equipment in BART stations to 'issue
alloxfzfse; E(;l;esis *0.patrons traveling from train to bus. For MUNI, a two-way ticket
€ Irom BART to buses and back to BART again. For AC Transit, a

}\;I-?Jrﬁfirtifimkeft Is valid only for travel from BART to buses. Both AC Transit and
<€ 1are structures different from that used by BART. Transfers to BART

require patrons to Pay a separate fare at BART stations.®

? revieﬁr Of.LRT far'e collection methods by Parkinson (Ref. 28) notes that barrier
breehct(: ection requires _that bus transfer passengers pass a staffed fare payment
o0th belore boarding a fixed guideway system if they are not charged an additional

far;le. Such a requirement negates the labor savings possible with unstaffed stations
and automated fare collection equipment. The only alternatives for handling free

transfers .under a barrier fare collection system are issuing machine-readable
transfer t1<_:l<ets to transferring passengers or physically separating patrons arriving
at the station by feeder bus from those arriving by other modes such as walking and
automobile. Two cities - Atlanta and Montreal - have adopted machine-readable

transfers (Ref. 28). The Impact of fare collection methods on station design will be
discussed in Section 2.6.

Creation of New Local Routes

Implementation of a fixed guideway system may make possible the creation of new
local routes that would not otherwise be cost-effective. These may be either new
crosstown routes or extensions of existing routes to outlying areas previously

without service.

Most transit systems with a radial orientation to the regional CBD have few
crosstown routes. Sometimes crosstown routes can be designed to serve multiple
activity centers with high patronage potential, but usually crosstown routes depend
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