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PREFACE

This report describes the conduct of and the impescls
resulting from the implementation of = family of demand-re-
sponsive transit services and seversl related innovations in
Greece and Irondequoit, New York. tuoc suburbs of Rochester.
The report covers the time period beginning with the imple-
mentation of PERT (for Personal Transit) services in Rugust
1973 through July 1977. The initial Greece project did not
pecome & Sederally-funded demonstration until after many of
the innovations had begun. Nevertheless, this pre-demon-
stration period has been svaluasted to the extent that data

were sveilsble.

+he demonstration ended in October 1977; houever, the
Rochester-Genesee Regional Trasnspoertation Authority prepared
a request for additionml demonstration funding so thst addi-
tional innovations could be demonstrated in its quest to
increase the coverage of transit service at = cost that
could be bBorne in the long run. Specifically, the provision
of service through contract with the private sector and
msodifications of union work rules and Job categories were
proposed for the extended demonstration. This application
uas approved by UMTR in December 1877, and PERT services
continued to operate under a new demonsiration grant. Addi-
tionzl PERT services also began in July 1978.

the demonstration services were opersted by the
Regional Transit Service, Inc. t{RTISY. sn operating subsidi-
ary of the Rochestar-Genesee fegiona! Transportation Author-
ity (RGRTARI. Management assistance to RTS and RGRTA was
provided by the Department of Civil Engineering of the
Massachusetts Institute of Technology {M1T). Demonstration
fynding was provided by the Urban Mass Transportation RAdmin-
istration (UMTA) under its Service and Methods Demonstration
{SMD) Program {(Grsnt No. NY-0&6-0048}. Thes SMD Program eval-
ustions are conducted for UMTR by the Transportation Systems
center {ISC) of the U.S. Department ol Transportation. The
Rochester evaluxtion uas conducted by SYSTAN, Inc. for TSC
under Contract Xo. DOT-TSC-108%.

Mark Abkowitz and Joseph Sturm of the TSC staft, as
uell 3s Jim Bautz and Paul Fish of UNTA, uere responsible
for the evaluation and review oi SYSTAN'*s work. The evalua-
tion wss alsoc sided by numerous members of the staifs of the
RGRTA, RTS, and MIT, who collected and provided datis to
SYSTAN for anzlysis. The report authors were assisted by
pebra Newmsn, Jan Glick, Robert Berry, Andrew Canfield,
Robert Bullemer. Carclym Crow and Richard Morris of the
SYSTAN stsif. Carole Parker was responsible for production
of the report.
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GUIDE FOR THE READER

This report consists of an Executive Suamary. ten chap-
tars. and tuenty appendices;: it has been organized into
three volumes.

The first volume contains an Executive Summary oi the
most significant demonstration findings. It should de raad
with Saction 1.5, which summarizes ths implications of the
tocheaster experienca for other trensit orgsnizstions. The
§irst volume also contains Chapter 1., = summasry of the
sntire report. This chapter outlines the msjor demonstra-
tion ohbiectives. services and results, directing the readar
to the appropriste sections within the tent for more
detailed anslysis.

vYolume Two consists of nine chapters. <Chapter 2 intro-
duces the demonsiration project, Chapter 3 describes tha
project site and major exoganous evants that sffected the
outcome of the demonstration, and Chapter % describss PERT'S
innovations, activities, and imsplementation processes. ELach
of these chapters covars both Gresce and irondequoil serv-
ices.

Bscause of tha diffsrent transit services offered at
warious times within Gresce and Irondegquoit, tha svaluation
report format diverges to discuss and analyze thess rasuits
with sach service separately; Chapters 5 through 7 focus on
Grasce ssrvices, and Chapters & through 10 similarly eveiu-
ats PERT operstions in Irondegquoit. Chapter 5 deals with
the changes in the level of service provided to users as &
Sunction of the supply and desand levels that resulted from
the Greece innovastions. The impacts of the Greesce demon-
stration on demsnd levels mre described in Chapter 6, mnd
Chapter 7 describes impacts on system productivity and
system aconomics in Gresce. Chapter 8 {Level of Service), 9
{Demand), and 10 (Productivities and Economics) similarly
concentrate on PELRT activities in Irondeguoit. Chapter B, &
and 7 generally contain more background saterial which has
besn omitted from the Irondeguoit analysis. These more
detmiled sactions are therefore referenced throughout the
final thres chaplers.

volume Three contains the sppendices, including a glos-
sary, copies of messurement instruments. and tabulations ol
survey results.
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ERECUTIVE SUMMARY

The Rochester Integrated Transil projram invoived &
six~-year sesarch ior = cost-efifective combination of pars-—
transit snd conventional transit services to extend transit
coverage in suburban areas. jeauw services oitered during the
gourse o the program with smali buses included door—-to-door
digl-a-ride, route deviation, peint devimtion, shuttle,
subscription loop routes, and group trips and other special
gervices for the elderly and handicepped. The many services
and service changes tested provide s wealth of information
for other cities considering the use of paratransit services
1o complement their §ined-route services.

The extended coversge generated demand jevels CORpara-—
ble toc those experienced by sther demand-responsive sysliens.
Aithough many of the riders were trgnsit-dependent, = vari-
ety of users had acces tg an sutomobile or other form of
transportation. HNany of the transit-dependent riders took
sdvantisge of the services to make trips they otherwise would
not have made. Rs vehicle reliability problenms caused serv-
ice quality to decline. these transit-dependent riders
continued to use the service; those who used the services by
choice did not., vesulting in m higher proportion ot transit-
dependent us=ars. The totaml of new trips generally balanced
the diversion from asutomobile use, resulting in & saali
change in vehicle-miles traveled within the service areas.

The services provided in the suburb of Greece, where
tittle fiwed-route gprvice was available. evolved irom
many-to-many. door-to-door service to combinations of fiwad-
and flexible-roule services. The new services Here better
tailored to meet demanéd., and had the potential for higher
productivities. The demand patterns revealed by the
many-to-many trips provided the information used in rode—-
signing the services, m use that may he made of door—to-door
gegrvices in other areas.

In the Irondequoit service srea, hybrid fixed and flex-
ible routes were initially implemented to replace fixed
routes during the ofi~peak period. The fixed-route services
were eventuazlly restored. and DAB service uas slso retained
to complement them. In general, the use of demand-respon~-
sive services as & cost-eifective substitute jor fined
routes was not well received by residents of either service
sres, and seems to have resulted in reduced transit use.

several special services tor the elderly and handicap-

ped uere very successful. MWeekly group trip services mere
provided betueen elderly housing Sress and such activity
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centers as shopping centers and daycasra fscilities. In soms
cases, marchants helped to ofiset the cost of these mervices
and no fares were charged. These services generally had
-high jowd factors, and consegquentiy cost reletively less par
PASSENGET .

in addition, a 24~hour advance researvation door-te-doer
service for the handicapped carried persons to msjor activ-
ity centers throughout the metropolitan ares. Althsugh the
sres served was large, per-passenger costs wers relastively
low because trips uere aggregated to conform to s presstabl-
ished bus tour pattern.

ZService levels (as mesasured by such iscters as wait
time, ride time, and reliability) ware compasrables to thosas
of other cities offering demand-responsive services. Thay
uare not high enou.a, housver, to attract the number of
riders anticipated during PERT planning. Theraiore. thes
costs pér ride and the required subsidies causasd Transit
Authority decisionmakers to consider termination of the new
sarvices in order to cope with the financiai sustarity

faving both thae Transit Authority and the Stats o MNaw Yeork
itealf.

Oifering neu parstransit services through s traditienal
transit orgenization strained the opsrating organimation., as
the priorities of the Transit Authority and the operating
subsidiary diffeared. This problem may have constrained the
sfiectivensss of the neuw ssrvices. For example, winter-rel-
ated reliability problems uith some of the asmali buses ware
an sndemic probleam that could have bdasn solved if priorities
were diffarent.

A computerized dispatching procadurs was enployed to
peviorm passanger assignment and vehicle dispatching of the
dial-a-ride service. This worked uall after a period of
adjustunent and softuare modifications. Demand levals uesrs
not sufiiciently high. howsver, and ths numbdbsr of vehiclas
involved discouraged testing of the computerized msthodoliogy
in the lerge system environment wmhere it iz theocratically
superior to manusl dispatching.

The implications of these findings or other cities
considering parstransit are summarized in Ssction 1.5 of thas
feliowing chapter. This section may be read to complats tha
Ixecutive Summary. :



2. INTRODUCTION

The major objective of the Rochester Integrated
Transit Demonstration (RITD)} was to establish an effective
public transportation system that utilized several types of
demand-responsive bus service. The collection of thesa
services, called PERT for PERsonal Transit, was integrated
with scheduled, fixed-route bus services.

PERT was intended to meet all the UNTA Service and
Methods Demonstration (SMD} program objectives. The most
significant effects were anticipated tc be in improving
coverage, productivity and service 1o the transit-dependent.
In addition, the following locml obhjectives were identified
by the Rochester-Genesee Regional Transit Ruthorvity
(RGRTA):?

{. 1Increase the level and qualiiy ol transit searvice;

2. Balance peak. oif-peak and evening services to
improve the overall utilization of resources;

3. lncrease transit coverage {(through system adjust-
mentsd;

4. Provide meaningful service for the elderiy and
partially handicapped: and

5. Develop & system for providing easy transier
between the various elements of the oversll
transit system.

Moreover, the project was intended to testi:

1. The use of a computerized dial-a-ride scheduling
and dispatching systemn:

2. The eltectiveness of various dial-a-ride operating
strategies: and

Regional Transit Service, Application for Federal Assist-
ance for a Demonstration and Service Development Project
Grant entitled "Integrated Adaptable Metropolitan Transit
Service Program,”™ NHovember 1974%.
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3. The sffectivenens of various transit promotionsl
and marketing asctivities.

These local objectives overiap considerably with the five
chijectives of the SMD prograsm. Almost ail the innovations
implamanted, plannzd, or considered in Rochester had impacts
sffecting all of the SHMD objectives {ses Exhibit 2.1).

The primary eaphasis of the demonsiration was on the
role of demand-responsive transit services as a major compo-
nent of a regionwide integrated transit system. PERT opar-
ated primarily in two lou-density suburban sress -~ Graasce
and Irondegquoit -= which to a larges axtant had not basen well
served by fixed-route service. In these cases, the guestion
was whether PERT could extend the coverage ol public transit
and atirsct new riders to the system by providing flaxible
service. Some areas had besn fairly well served by fixed
routes, and land use patterns had developad based on these
routes. In these cases, the question was whather demand-ra-
sponsive services provided equivalient services more cost-ei-
fectively when used to replace fixed-route sarvices. User
acceptance 0f both the replacement and axtension uses of
demand-responsive services was a key issue of the demonstra~
tion.

Another issue concerned how well a set of specisl serv-
ices for the transit-despendent parformed,. and how oftem tha
transit-dependant used the regular service.

The Rochesier demonstration suss also going to axemine
itntegration, including both the institutional and servicse
sspects of s service. PERT services were offered by the
Regional Transit Service {RTS) as part of its totsl opara-
tion and subject to its policies end labor contracis. The
succass of this approach compared to othar institutional
arrangesents was sncther key evaluation issue.

On the subject of equipment, the guestion of whether
small buses ars appropriste for oiffering demand-reasponsive
services was to be ansuered. 1In addition: the demonstration
sas to help determine the effectivenass of computerized
dispatching; its effect on service gquality, its succass in
meeting the needs of the transit-dependent, and its ability
to sttract automobile drivers to public transit.



EXHIBIT 2.1 OBJECTIVES OF THE DEMONSTRATION'S INNOVATIONS
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2.2

gefiore the demonstration, the fochastar suburbs oi
Greesce and Irondequoit uare partislly servad by fined-routs
bus lines. Alterstions to these lines as uali as the vari-
ous PERT services and equipment were considered as innova~-
tions for evaluation. These innovations uweare grouped into
four catagories: service: system integration; squipment;
and iares, marketing and promotion. Tha impacits of aach
innovation on SND objeciives are summarized in Exhibit 2.1%.
A more complate description of the intent of asch innova-
tion, and the evaiuation issues considerad, are contained in
Chapler %.

’zlz%*

PERT consisted of four sets of services, ssch designed
to serve & particulsr segment of the population. Emnch cof
these services sre describad below.

pigl-A-]

pisl-A-Bus (DAB) uas s demand-sctivated. door—-to~doer
service. Customers used DAB by telephoning the PERT control
room and giving the order processor the ralevant trip
information: name and telsphone number. origin, destina-
tion, snd desired time of departure. Requests uere classi-
fied into "inmedista™ {(the customer wantad to travel as soon
ss possibie) and “advance”™ regquests (the customer bookad =
trip tor later in the day or ueek). DAB could be used in
three uays: for direct service from any origin to any
destination in the Greece or Irondeguoit sarvice ares; as a
means of sccess to a fixed route for travel outside the
service area, or as & means of access to the sdjscent DEB
garvice area in Grasce (i.=., frondegquoit to Gresce or
Greace %to Irondequoiill.

Subscription service uwas & many-to-one or many-to-isw
PEXRY service, including work, schoocl, day care, and
subscription feeder services. These services scceapted
reservations on s weekly basis. subscription service was
intended to serve recurring demand uhich couid be sggregatad
in order to provide high reliability and high productivity
levels. .

Transit-dependent service included a number of
many-to~ieuw and many-to-ona sarvices characterized by sxclu-
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sive use of the vehicle, advance booking and special fares.
Shoppers' Specials provided point-to-point service betusen
elderly housing sites and shopping centers. In oné case. &
grocery store paid the cost of this service, providing an
opportunity for evaluation 0of third-party financing innova-
tions. Special PERT services for handicapped users uere
slso offered.

 Route deviation is a flexible service mode in which
buses falicuw a nominal fixed route and deviate from the
rovute in & defined areas upon user requests for either
pick-up or discharge. Point deviastion is & similar service
in which buses serve designated checkpoints and deviate to
other points upon regquest, bul do not follow a predetermined
route. These services were ofiered at an increased iare.
The purpose oi route deviation uwas to provide coverage
approaching that of a full many-to-many. demand~responsive
system wuhile maintaining the productivity and reliability of
a fiwed-route systenm.

PERT services were primarily designed to extend transit
coverage to neu geographic areas, in ned time periods, and
to new users by providing convenient service comparable to
slternative modes in both service quality and price. Inte-
gration of PERT and fixed-route service was an important
seans of extending coverage and, hence, Was & major demon-—
stration objective. integration uas accomplished by trans-
fer timing. the provision of convenient transfer locations,
coordinated fares, and special feeder services. “Iransier
cocrdination™ and "routle rationalization™ were treated as
separate innovations., as the experimental conditions
di1¥tered sufficiently from each other to make this a desira-~
ble evaluation distinction.

ek $ fonslizubtich

foute rationalization refers to the replacement of
fixed-route services with demand-responsive services in
areas and at times of day when the tatter are hypothesized
to be more efficient. The evaluation ol this concepl uas
designed to determine the changes in service gquality and
cost-effectiveness resulting irom this substitution.

; Transier coordination included the dispatching of DASB
puses and scheduling of other PERT services {such as
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subscription feed-a-bus) to pravide acceptable transier
uaiting times wt points on the fixed routes. 1In sddition,
transier stations and information centers were installied st
major transfer points with the intent of making each trans-
fer comfortable and convenient.

2.2.3

The agquipment category includes sevaral innovations.
the impacts of which are likely to be primarily of intarast
to management. In some cases (e.g., the introeduction of
computerized dispatching), ussrs may not percaive thast »
change has taken place, except insoifar as service levels are
changed. An exception to this is the case 9i vehicles,
where the attitudes of users toward the equipment were
surveyad.

Over the course of the PERT service pariod, buses eoi
eight different manuiacturers were added to the fleet.
Thus., the Rochester demonstration provided an opportunity %o
compare buses made by various manufacturers with regard to
periormance and user preference within the sane anvironment.
Due to the small number of buses of sach type, generalizsbls
statements cannot be made: however, the svaluation does
provide information on probable problems that operators of
small bus fleets wili face.

Threes modes oi communication between the dispatching
center and the bus drivers uwere used during the demonstira-
tion: wvoice, printer-digital, and video-digital. Thase are
described and compared.

Computerized scheduling and disputching reiers to the
use of & computerized algorithm for the assignment of
passengers to buses, the routing oif buses, and the genara-
tion of promised pick-up times. As such, the innovation was
not properly a harduare innovation., but rather consisted of
the computerized concept. The system is esvaliuated by
assessing its ability to improve the level ol service
provided and increase system productivity comparsd to the
manual dispatching syster used prior to computerization.

For several reasons, the comparisons made are imperiect, but
some insights are possible.

2.2.%

Ssveral fare promotional technigues were used during
the demonstration to snhance community awareness of PERT
services and to sttract new ridership. Thess consisted of
reduced fare periods tos introduca PERT servica to naw usars,
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DAB hali-fare coupons distributed through various media
forms, and subscription service discounts.

in addition to fare promotion, marketing was done
through the media and through gublication of brochures, etc.
The PERT staif also met with several community groups_to
discuss the nature of demonstration services and to give
community members an opportunily to express their vieus.
These marketing activities are described but not evaluated.

2.3 EVALUATION OVERVIEMW

The evaluation documents the implementation process
and includes analyses to determine if significant? changes
resulted from the introduction of demonstration innovations.
Where significant changes are identified, the magnitude and
causes of these changes are addressed. Whenever possible,
an attempt is made to determine the transierability of these
results to other sites. The analysis will be conducted in a
step-uide fashion. similar to the procedure outlined in
Exhibit 2.2.

fach innovation effects a change in the transportation
supply avasilable to Rochester area residents. ©0f particular
interest are the service and system innovations: however,

i T — —— T =

Z=gijgnificant™ is used throughout this report in the usual
statistical sense. that is., as a probability measure of how
tikely an outcome is based on chance rather than due to =
specific cause. If two statistics are said %o be different
st a significance level of .10, il means that under the
measurement methods used there is @ 10% chance of obtaining
the measurements if the real values of the underlying vari-
ables are the same. For example, 1if weekly ridership
during a defined period lollouing a service change is
greater than ridership during a pericd preceding the change
st the .10 level., it means that there is 3 18% chance that
the observed difference in ridership betuween the tuwo peri-
ods reflects only the normal {iluctuation in ridership
betueen weeks rather than some fundamental difference
petueen the tuo periods (such as that caused by the service
change). Statistical significance in observed variable
changes depends upon the magnitude of the change, the
sample sizes, and the variation of the variable. In most
cases, a significance level is reported with each finding
in the report. The louer the number, the stronger the
empirical evidence for uhatever assertion is being made.
1f the word “significant™ 1is used uithout the corresponding
value. it means the significance level is less than .05.
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egquipment and promotionsal jnnovations aifect the impacts of
gervice changas. Supply changes are alsc reilected in
jevels of service as perceived by the users. The user or
potentinl user rescts in some manner to the supply change.,
and this renction may lead to & change in travel pehavior,
referred to as demand in Exhibit 2.2, The supply and demsnd
changes together will eifect changes in productivity and
economics. Demund changes =may slso have a jeedback sifect
on levels of service. Hhere appropriate, the impacts of
supply changes are disnggreguted by service type, marhat
group, trip purpose. and time of day.

The most effective technigue for determining changes
in demand and productivities is +o make = direct comparison
of opersting statistics and travel behavior bafore an inno-
vation is implemented with similar datas slements collected
after the innovation has besn in operstion and efiects have
stabilized. Unfortunately, innovations and policy changes
oiten coincided in Rochester during the course of ths demon-
stration, making it difficull to dissggregates cause and
efiect relationships. Direct beforesaiter svaluation in
rochester uas further complicated by the lact that fixed-
route and demand-responsive services are inherently differ-
snt, giving rise to conceptual problems in making compari-
sons. Nhenever possible, direct beforesnfter comparisons
have bheasn made. In many cases. this spproach has been
inconciusive. Nevertheless. before/atter rasulls are
reported, but which supply changes uers responsible ior the
changes can only be speculated.
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2.5

Several organizations were involved in the implements-
tion sand evalustion of the Rochester demonstration (Exhibit
2.3}, The demonstration was part of the Urban Mass Trans-
portetion Administration {(UMTA} Service and Methods Demon-
stration (3SNMD) program, and was sxecuted under tuo grants
from UNTRA (NY-0&-DO048 and NY-03I-0075) to the Kegional
Transit Service. Inc. {(RTS). RTS operates the transit
system in the Rochester arem; it is a subsidiary of the
Rochester-Genesee Regional Transporiation Authority {RGRATA).
which is responsible for coordinating and improving trans-
portation services uwithin the Rochester metropolitan sres.
RGRTA is directed by ten commissioners from the City of
Rochester and Monroe, Genese#, Livingston and Wayne Coun-
ties.

For developing and managing the PERT demand-responsive
transit system, RGRTRA contracted for assistance irom the
Massachusetis Institute of Techknology (MIT). RTS and MIT
implemented the demonstration and carried ocut most sf the
data collection regquired for management and evaluation. The
inmplementation was under the policy direction of a Demon—~
stration Project Committes comprised of RGRTR commissioners.

The Transportation Systems Center (7TS5C) of the U.S5.
pepartment of Transportation conducts svalustion of SMD
projects and other innovative transit projects under the
sponsorship of UMTA. The Transportation Systems Center
retained SYSTAN, Inc. to perform this evaluation under its
technical supervision. The demonstration began on April 1.,
1975, was scheduled to end on June 38, 1977. but uas
extended through October 1%77. 2Although not covered in this
report, = neuw demonstration will continue PERT operations in
Greece and Irondequoit until the summer of 1979. PERT sesrv-
itces actuzlly started on #&ugust 6. 1971 in the suburbh of
Greece, prior to the demonstration. Irondequoit PERT serv-
ices began on April 12, 1976. The following table identi-
fies the sources of demonstration? funding and their share
of total demonstration costs.

T . ® .
UMTA (Grant SNY-05-0048) $2,598, 200 71%
RGRTA 1. 048,400 23%

Total 3,646,600 100%

. T -l - —

IpNTA initially granted B80% of the demonstration funds, but
then reduced the federal share snd increazed the local
coamitment. For & complete breakdown oi demonstration
funds and expenses., see Appendix A.19.

2-10



EXHIBIT 2.3

RELATIONSHIP AMONG ORGANIZATIONS
INVOLYED IN THE DEMONSTRATION
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3. THE DEMONSTRATION SETTING

This chapter describes the setting of the Rochester
Integrated Transit Demonstration. This material is included
in order to familiarize the reader with the conditions
existing when the project began. It thus zserves to indicate
the nature and magnitude of the transit needs which PERT
sttempted to meet, as well as the constraints on PERT's
gbility to meet those needs. Furthermore, the picture of
the Rochester environment should enable persons from other
transit districis to assess the applicability of the find-
ings and conclusions presented in this report to their oun
areas. For the latter purpose, standarized variables --
such as those appearing in regular U.S. Census publications
-- are utilized insofar as possible to facilitate compari-
sons between Rochester and other urban mreas.

This chapter inciudes three sections. Section 3.1
provides a general description of the demonstration site.
based primarily on census statistics. Section 3.2 describes
the locsl transportation system. In both sections, the
analysis proceeds from a general description of the Roches-
ter metropolitan area to a delailed descriptior of the
Greece and Irondequoit service areas. The third section
describes the non-experimental fasctors which may have
affected the project results.

3.1.1 Rochesisr

gRochester. New York is located approximately miduay on
the southern shore of Lake Ontario (see Exhibit 3.1). Its
central business district is about six miles south of the
1ake, astride the Genesee River. The Rochester urbanized
sres. which had a population of 601,361 in 1970, was the
third lsrgest in New York State and the fortieth in the
nation. Nith a land ares of 145.7 square miles. the Roches~
ter urbanized area density was thus 4,127 persons per square
mile. The City of Rochester contains nearly half of the
urbanized ares population in an area of 36.7 square miles,
resulting in = density of 8,072 persons per sguare mile.

The Rochester standard metropolitan statistical area

{SMSR), as defined by the U.S. Census, includes iour coun=
ties and 951,516 persons. Of these four counties., Monroe is
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EXMIBIT 3.1  PERT SERVICE AREAS
{April 1976)
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the lsrgest with 711,917 people or 75X of the SHMSA
population. Eighty-four percent of the Monroe County popu-~
Iation resides within the Rochester urbanized area, although
only 22X ot the Tounty’s land ares is within the urbanized
arem. This data is summacrized in Exhibit 3.2.

Exhibit 3.3 summarizes relevant demographic data for
the City of Rochester., Monroe County. the Gresce PERT serv-
ice mrea during iis greatest expansion {(September
1975-September 19763, and the thres Irondequoil areas
discussed in Section 3.1.3. Monroe County is used rather
than the Rochester SMNSA a5 z representation of the metropol-
itan aren. because the other SMSA counties are predaminantlr
rural and are considerably distant from Rochester,

The demographic characteristics of Nonroe County
closely resemble those of the nation with a few exceptitions
generally related to income. Median family income exceeds
the national sverasge by sbout 30X, and only a small part of
this can be attributed to ithe generaily higher income asso-
ciated with urban areas. The Rochester SMSK had the 16th
highest per capita income in the nation in 1969, although
its rank had decreased to 24th in 1973. Consequently, the
number of families and persons living below the lowu-income
level is lower than average.

Automobile ounership is slightly above average. Only
g.2% of the workhers travel to work by public transportation
{bus or rail), compared to 11.BX in all SMSA's having popu-
lations osver 250.0080.

The Rochester metropolitan area is noted for its high
concentration ¢f large manuiacturing corpormtions, particu-
iarly Kodak and Xerox. Consequently., 40X of Monroe County
non-agricultural workers uere employed by a manuiacturing
company in 1970, compared to about 27% nationally. Trade
and service industries consequently employ - smaller propor-
tion of the lanbor force than in other metropoiitan areas.

Although zbout 58% of the Monroe County population
lived outside oif Rochester in 1970 (a percentage which is
estimated to have increased to about 61% im 19743, approxi-
mately 66% of the County's 3jobs uwere in Rochester. This
results in considerable commuting into Rochester ifrom its
suburbs;: approximately 54% of those living outside of Roch-
gster commute into the City. In amddition to the CBD, there
is a great concentration of jobs at Kodak Park in Northuest
Rochester. where spproximately 25,000 persons uwork. There
are several other major employment centers outside of the
CBD. although none approach Xodak Park in magnitude.

The City of Rochester is related to Monroe County in
the same way that many central cities are related to their
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EXHIBIT 3.3
ROCHESTER AREA DEMOGRAPHIC CHARACTERISTICS, 1970

[rondequait
_ DAB Urban PERT | Greece PERT
Monroe | lrondequoit, Seniu Service Service
Rochester County | Target Arez Aregb ﬂtﬂ Area®
Population - 298,233 1,947 £6,3% 40,295 7,155 £8,820
Area {square miies) — 35.7 &7% 15.2 0. 6.5 15.7
Population gensi ; i
{persons/sq.®i. e 8,072 1,055 3,710 4 .685 10,332 £,528
il ' g e
Persons per household 3.4 Z.93 3.23 i 6 .12 J.o4 3.2%
% of population under
under 18 4.2 30.6 343 i1.4 30.3 33.0 .35
1 ¢f population
5 and over 4.4 $3.7 9.7 10.5 11.3 12.9 7.7
* of population dlack LA 16.7 1.3 a4 0.5 18.3 0.3

%t of population with
Soanish as native
lenguige 5.1 2.8 i.2 0.4 .5 .5 6.8

% of popuistion foreign
stock {foreign-born
ar foreign or mixed :
parentage 16.5 28.7 26.3 i&.2 40.1 35.0 25.3

3 of population over §
yrg, liying in same
‘house £3.0 52.2 54.7 §8.1 7.5 58.0 £1.6

§ racteristic

= of population over 16
Jsegre in labor force

Maie 9.2 .3 79.7 a1.6 81.1 74.5 84.4
Famale 42.8 46.5 4.8 8.2 26.3 5.1 5.1
Total £0.1 £1.2 $9.3 61.7 62.4 $8.6 3.7
v af 7otal population
tn lapor force Lz 2.9 32.4 45,9 4,1 51.3 8.0
Hegian family income
1963} 2,590 5,99 12.420 N/E N7 N/A K/A
wesn family tncome{1263)  W/A 10,762 13,642 14,787 13,559 10,808 13.602
i of families below .
Tow-income Jevel m.7 29 5.0 2.4 2.8 9.6 2.4
3 of persons below .
Tow-income Tevel 13.7 12.6 6.9 3.2 1.5 13.0 30

|

%xres Detween Geneses River and lrondecustt Bay north of the Xeeler Expressway
ang Morton Street (see Exhibit 3,11},

Bincluding Septamber 1976 expansion.
Cincluding September 1975 expansion.
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{Exhibit 3.3, Continued)

i.t.i imgl
Economic Characteristics Eurﬂ} Rocheste m

% of peryons age 65 4
over below Tow-
income level

% of mousing units in
T-unit structures

% of occupied housing
unity owner-
pecupied

Lharacteristic

% of nousebolds with:
o cars
1 car
2 zars
3 or more Cars
PaR ummmw

Tr : ion
tg work

Automobile driver
Aytomohile passenger
Bus

Ratl

el

Hork at nove

Other

Location of workplace

Rochester (BD
Romginder of Rochester
City
Total Rochester
Romg{nder of Monroe County
~ Total Monrge County
Outside Monroe County
ot reported

1 of population within 174
aile of & ﬁtﬁ-raut&
aus route {

% of pnwht!w i‘!thiﬂ 14
mile of a fixed-roule
syt route {off-peak} ¥

2‘:5
ﬂa‘

62.9

-

18.1
2.6

47.4

]
o=
o s B O

»
S

e o e C} £ Kt ]
L i ot w0 R

12.7
61.2

-
o
.

wo B
G- YR

H/R

/R

5.2
§3.9

B4.%

N/A

‘].2 average sssumed for housenclids with 3 or more cars

“wtd-day
fi.—l'u avening
Sgetore PEAT

1 Trondequoil
| Target Ares?

10.9
82.3

n.e

[rondequott
DAR grban PERT | Grumme PERT
Sﬁ'ﬂgst Service £t
Ares Area
11.7 17.3 9.6
8.8 50.1 76.1
17.6 5.5 7.4
1. 25.8 5.5
5.3 50.3 80.7
1.5 16.8 .2
&.1 3.1 3s
i.18 0.94 1.33
9.2 51.4 7i.1
15.3 153 i3
7.4 7.4 6.5
8.0 8.1 0.0
5.0 11.3 54
1.3 1.5 1.1
2 3.2 %1
1.0 1.2 8.0
2.1 §1.1 80.1
5.1 2.2 £8.1
306.6 19.3 2.7
95.8 91.6 9.8
1.2 0.6 0.8
3.0 1.5 . 3%
g2.8 95.2 4%5.3
n.¢ 0. T




metropolitan region. Population density is higher, personal
income is lower. = greater proportion of the population is
black and elderiy. there is louwer automobile ounership, and
there is w greater dependence upon public transportation in
the central city. The magnitudes of these ditterences may
bhe seen in Exhibit 3.3.

% final significant factor in the pochester environment
js its weather. which is colder and damper than most other
large cities in the United States. The average daily temp-
erature is below freezing from late November to mid-March.
and the averagé annual snomfall is 82 inches. The average
number of annual degree days in Rochester is 6:71%, which
exceesds i4at recorded in Boston, Cleveland, and Chicago.
Combined with the damp and windy conditions resulting from
its proximity to Lake Ontario. the Rochester weather is
appropriate for a transit systenm in which one may wait for =
bus in the wormth of one's home. It is hypothesized that
this is one of the reasons that DARB has generally been more
successiul in Canadian cities, although a louer sutomobile
ounership rate also plays a role. &lisoc, the uwinter ueather
can atfect operation and vehicle periormance. These condi-
tions may be absent in other American cities with a less
extreme climate.

The Greece PERT service area following the September
1975 expansion is shown in Exhibit 3.4%. & transit user
could request service by PERT DAB belueen any tuo points
within the service area. ©Only tuo PERT services operated
outside of the area. One uas the work subscription service
serving the General Motors Rochester Products plant abeut
one ané one-hall miles south of the service area; the other
was the "special handicapped secvice™ which took passengers
to a limited number of specific facilities outside the serv-
ice ares.

The service ares uas expanded four times since August
18731 when PERT services began operazting. As indicated in
Exhibit 3.5, these expansions were into areas cf lower popu-
jation density. and have thus lowered the overall density of
the service area over time. Although not ofiicially desig-
nated as within the service area., PERT service wWas also
provided to a small developed area just west of the service
area on Latta Road, where approximately 1,000 persons
resided. in addition, DAS would alse pick up or drop off
passengers along Ridge Road for about one and one-half miles
west of the service area during the ofi-peak period. This
conpensated for the elimination of a $ived route during this
period (Section %.2.2). In September 1976, the northern
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EXHIBIT 3.5
EXPANSION OF THE GREECE PERT SERVICE AREA

1 pate of is7o0 Perient Area fercent
1__Expansion Mep Tone | Population Percent Change* | {4y. miles} Percent Change”
August (373 A 5E,155 *$.3% - % 5.6 n3% -%
June 1974 ] 53,563 35.0 £3.7 it.7 i 14
Septesber 1574 o &2, 750 9.2 X3 2.8 - o
Yovember 1974 o 63,784 5.6 4.3 13.7 30 &
September 1375 3 | 65,320 1o0.0 .4 18.2 190 16

*Saved on September 1075 service ares wile
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Part of the service mreas uas removed from DAER service when
the Deu-Ridge Shuttle cperated. Houwever., the Istter service
offered doorstop service to most residents formerly served
by DAE.

Greece uas selected for PERT's introduction for several
teasons. First, the original service arez had = population
density of 5,325 persons Per sqguare mile, which was rels-
tively high for a suburban mrea. Yet the area was not well
served by transit prior to PERT. In addition. several masjor
activily centers are located along Ridge Romd in the south-
ern portion of the service area. This inciudes the Kodak
Park complex where, of tho 25,000 Persons employed, about
one~third resided in the service #rex. In addition,
Longridge and Greece Toun shopping malls, located in the
southuwest portion of the service area, contain 110 stores.
Tuwo other shopping centers on Ridge Road, both of which are
sboutl one mile from Longridge Mall in opposite directions,
contain an additional 45 stores. These characteristics ot
the service area suggested that sufficiently high demand
might be generated to guarantee operational efficiencies in
demand-responsive services. The predicted level of demand,
however, was considered to be too low for fixed-route
transit to cperate efficiently in the entire srea.

Including the September 1975 expansion, the Greece
service area included parts of seventeen census tracts.
Four of these census tracts uere part of the City of Rochas-
ter. and accounted for about cne-fifth of the service srea's
population and size. The remainder of the service asrea was
in the toun of Greece. The PERT service area included about
tuo-thirds of the Greece population, although it covered
only a small part of its lsnd BTER.

Exhibit 3.3 includes s listing of the relevant charac-
teristics of the Greece service area. The data reported uas
constructed from U.S. Census tract and block population
data. Tract averages were ueighted by their respective
populations within the service area in order to derive many
of the aggregate area measures. One shortcoming oif this
technique is that only the mean family income of the area
could be estimasted, although the median family income is
generaily a more common sociveconomic measure. Gresce
census tract differences between mean and median incomes
were not large, however, suggesting that the service area
median family income in 1969 yas approximately $i3,500.

On the sverage. the Greece service srea population is
considerably more affluent than that reported for the United
States, the City of Rochester, and Monroe County. Since
Rochester accounts for about 40X of the HMonroe County popu-
istion, Greece closely resembles that portion of Monroe
County outside the City of Rochester. Thus, the Greecs
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service ares is s fsirly typical Kochester suburb.
characterized by above-average income and high sutomobile
ounership. 1Its concentration of elderly residents is some-
what above other Rochester suburbs, although it is still
below national and regional averages. Likewise, public
transit usage in commuting to work is below the national
average {(and considerably below the national urban sveragel.
but is somewhat higher than other Rochester suburbs.

Many of the Greece demographic characteristics vary
within the service area. Generally, the areas further to
the north and west {uhich uere developed most recently} tend
to be of n lower density and more affluent. Exhibits 1.6
through 3.8 show how three variables (household automobile
owunership, median family income and elderly population) wvary
by census tract in the area. These maps may be someuhat
misleading when part of a census tract is outside the serv-
ice asres, since the maps imply & uniform distribution of the
characteristics within each census tract. HNevertheless.
they tend to explain why the eastern and southern portions
of the service area generated higher transit demand than
other parts of the service area. The four fixed-route buses
in the srex all operated in these eastern and southern
portions of the service area.

3.1.3 Jrondequoit Service Area

Unlike in neighboring Greece, where PERT services uere
generally restricted to a clearly-defined service area, &
variety of PERXT services were cperated in diflerent areas of
Irondequoit. This prevents the demarcation of a single PERTY
service ares. Conseguently., three PERT areas are deiined
and discussed within this section: an Irondequoit target
sren, & DAB service area, and an Urban PERT service ares.

The Irondegquoit target area is assumed to represent the
general impact area for PERT services in Irondequoit. It
includes all of the area betueen the Genesee River and Iron-
deguoit Bay north of the Keeler Expressuay on the west side
of Carter Street and north of Morton Street on the east side
of Carter Street (Exhibits 3.9 and 3.10).

Most of the toun of Irondeguoit is included. as well as the
part of the City of Rochester that was included in the Iron-
dequoit DAB service araa.

The DAB service area is a component of the Irondequoit
target area, and represents the area that received DAB serv-
jce (Exhibit 3.11). When not specified, the DAB service
area is sssumed to include two expension areas that were
added in September 1976.
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EXHIBIT 3.8
" HOUSEHOLDS WITHOUT AN AUTOMOBILE, 1970

More than 10X
6% - 10%

77 3 - 6X

T oo - M

{Area average 5.5%)
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EXRIBIT 3.7

MEDIAN FAMILY INCOME, 1969

511,000 - $11,99%9
$12,000 - $13,499

7] $13,500 - 514,999

| | More than $15,000

Area Average(Mean Income) = $13,602
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EXHIBIT 3.9
MAJOR THORQUGHFARES 1IN IRONDEQUOIT AREA
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EXHIBIT 3.10  IRONDEQUOIT TARGET AREA
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EXHIBIT 3.1

DIAL-A

-BUS SERVICE AREA

- Original Service Area
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*he Urban PERT service area represents the area that
was provided with Urban PERT route deviation service
tgxhibit 1.12)., Unlike the other tuo areas, the majority of
the population residing within this arsa are residents of
the City of Rochester.

Demographic characteristics for the three Irondequoit
PERT service aress described above are contained in Exhibit
3.3. The DAE service area difiers little from the larger
irondequoit target mrea. and can be treated together. The
greater population density of the DAB service area is decep-
tive because of the inclusion of significant parkland within
the target area.

overall, these two areas are quite affluent: 1969
target area mean family income uas 314,787 (approximately
$22,800 in 1976 dollars}), and less than 7% of all households
did not own at least one automobile. The ares predominantly
consists of single-family homes, and two-thirds of the resi-
dents lived in the same house five years earlier, suggesting
considerable neighborhood stability. #Aisoc noteworthy is
that elderly residents make up over 10X of the population
{as high as 11.3% in the DAB service ares), above the metro-
politan and national averages of around %.8X%.

Considerable variation of the sbove parameters exisis
within the Irondequoit target area. Generally., the charac-
teriztics of the southuest portion of the targetl area
suggest a greater dependence upon transit than in other
areas. This is graphically illustrated in Exhibits 3.13
through 3.15, where
elderly population, household muto ownership., and median
family income are mapped by census tract. The northeastern
corner of the target area is also relatively transit-depend-
ent, while the central, northuestern and southeastern of the
area are more affluent. Since the 1970 Census was taken,
three elderly housing complexes have been built in the
southuestern portion of the Irondequoit target area, which
has further increased the concentration of elderly residents
in this area.

Irondequoit's major activity centers are located in the
central snd southern portions of the target ares. The tuwo
major shopping centers, Irondequoit Plaza and Ridge-Culver
Plaza, are located at Hulson and Titus Avenues and Ridge and
Culver Roads., respectively (denoted by stars in Exhibit
3.18). Six smalier shopping centers sre located azlong or
near Ridge Road. There mre no major industrial employers in
the area; houwever, Kodak Park is locatad immediately across
the Genesee River in the Greece service sres and employs
several thousand workers.

Unlike the Irondequoit target asres and the DAB service
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EXHIBIT 3.12 URBAN PERT SERVICE AREA
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EXHIBIT 3.13
PERCENT OF POPULATION AGE &5 & OVER BY CENSUS TRACT, 1970

T ] &-11%

Under 8%

Area average: 10.5%
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EXHIBIT 3.14

PERCENT OF HOUSEHOLDS NOT OWNING AN AUTO BY CENSUS VRACT, 1979

0-3%

Area average: 6.3%
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EXHIBIT 3.15
1969 MEDIAN FAMILY INCOME BY CENSUS TRACT

| $13,000-$14,500

| Over $14,500

Area average {mean): $14,787
Estimated area median: $13,300
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sres, the Urban PERT service area is largely within the cilty
o Rochester, and Rochester residents comprise 77% of the
ares's populmtion. Demographically. the Urban PERT service
area is very simiisr to the City of Rochester as a uwhole.
The ares contains substantiml black and poor populations,
and roughly 30% of the households are autoless. In the
southern portion of the Urban PERT service srea near the CBD
{the area south of Clifford Street containing 16,700
persons). 56% of the households sre autoless {(see Exhibit
3.14%). Thus, the Urban PERY service ares is representative
of the City of Rochester, uhereas the lrondegquoit targetl
ares typifies the older Rochester suburbs.

The davaluynent of the Rochester transportation system
is typical of that oi many vlder Eastern cities. & dense
centrsl city was served first by horse-draun trolleys.
$ollouwed by electric streetcars and., later., buses. A system
of main mrteries radiating from the CBD eventually evolved.
Following World War Il and the rapid rise in automobile
cunership and usage, several limited-access freeways uwere
butlt.

The New York State Thruway {the State's principal toll
highway} bypasses Rochester seven miles south of the CBD.
tnterstate 49¢ 1s a spur from this throuchway. approaching
the Rochester CBD from doth the east and west. Its tuo
sections are calied the Eastern and Western Expressways, and
are the only freeways leading to the CBD. They both join
the "Inner Loop,." a circumierential highuay completely
encireling and serving to deiine the CBD. Huch of an "COufer
Loop™ roaduay (State Highway %7) has also been built.
although it is not yet finished. Hhen complieted, it will
form & "horseshoe” tigure copening up toward Lake Ontario.
The acquired right-of-way defines much of the service area’s
western boundary. A third limited-access road, the Keeler
Expressuay, runs from Webster through irondequoit and North-
ern Rochester, meeting Ridge Road near the Genesee River.
This expressway provides a convenient route for those trav-
eling westward to Kodak Park. Finally, the Lake Ontario
State Parkway passes through Northern Greece beiora meeting
Lauke Avenue. Persons traveling from distant northwest
suburbs toward the Rochester CTBD might use this road for
part of their trip.

partially because there is no north-south freeuway pass-
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ing through the CBD and Kodak Park., the greastest congestion
sccurs in the Lake Avenue corridor. This corrider., which
passes through the service area, is the metropolitan area's
busiest non—-expressway thoroughisre. Recent plans to
davelop u rail transit system in Rochester have focused upon
this corridor.

Grsece

Within the Greece PERT service area, major arteries are
spaced between 374 mile and one mile apart, forming the
frameuork for @ well-patterned grid system. The major
north-south routes sre Lake Avenue, Dewey Avenue, Mount Read
soulevard, and Long Pond Road. Those in the east-west
direction are Ridge Road, Maiden Lane, English Road and
{atts Road. Stone Road., the only major diagonal route, runs
from Ridge Road northeast to Lake Avenue. This road is
significant because it provides a wshort cut™ for northern
Greece residentt traveling to the major shopping =mulls on
Ridge Romd NWest.

This system of arterials seems to provide for the elfi-
cient movement of traffic. Speed runs made during May 1976
consistently indicated an average automobile travel speed of
spproximately 20 miles per hour during both the peak and
off-peak periods. Only in the immediate vicinity of Xodak
Park during the peak period ums IVerags travel speed zome-
uhat less than this average. For trips in the northuestern
portion of the service area., where there are feu traific
signals, sverage speed was siightly higher than 20 miles par
hour. Thus, fraffic congestion has not been perceived as a
msjor problem in Greace, other than in the Kodak Park vicin-
ity during peak periocds.

Parking in Greece is also generally adequate. The
major shopping areas are located in malis with ample parking
facilities, and Kodak provides adequate parking space tor
its employees at a nominal fee. Houever, in sOme CIseEs,
workers must walk for several minutes betueen their cars and
their vorkpiaces.

Irondeguoit has mlso developed a basic grid-patterned
street system which is supplemented by iuo major Iireeumys.
the Xeeler Expressway and the Outer Loop Road. The mzjor
north-south local streets are St. Paul Boulevard. Cooper
foad and Hudson Avenue, Kings Highway and Culver Road.
well-trasveled east-west routes include Ridge Road, Titus
foad., Norton Street and Clifford Street {see Exhibit 3.9).
tittle congestion and parking shortages have been noted.
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Public transporiation in the Rochester metropolitan
area is provided by the Regional Transit Service, Inc.
{RTS5). the operating subsidiary of the Rochester-Genesee
Regional Transportation Authority {RGRTAI. HTS uwas creasted
in 1968, when the City of Rochester purchased the failing
fochester Transit Corporation. In 1970, the four-county
regional transportation auvthority was created by the Neu
York State Legizlature, and the authority purchased RTS from
the City of Kochester.

#8 is typical of most public transit sysiems, ridership
steadily declined during the three decades following MNorld
War II. but began to stabilize in the mid-1970°'s. During
the fiscal yesr ending in March 1976, there uwere 16.5
million revenue passengers, = decrease of only aboul 1-,2%
irom the previous year. Houwever, bhecause cof & Masy 1976 fare
increase {described below}, ridership dropped 10X in the
ig77 fiscal year.

Uperating costs have also increased over time, espe-
cially during recent years. Total costs per vehicle-hour,
for instance, have increased from %13.00 in fiscal year 1973
to $20.96 in fiscal year 1977, a2 6l%¥ increase in four vears.
Major RTS opersting characteristics for the fiscml year
ending in Harch 1977 are shoun in Exhibdbit 3.16. {PERT oper-
ations are excluded.)}

In addition to the establishment oif PERT services, the
KGRTR hsas implemented several transit innovations since its
formation. In 971, the Batavia B-Line DAB sysiem uas
instituted in the smal]l ioun of Batavia, approximately forty
miles southwest of Rochester. The service area inciuded
18,0080 persons in a 5.5 sgunre mile area. More recently.
RTS instituted a major fare resiructuring. Prior to June
16, 1975, the basic RTS fare was 40 cents, with additional
zone charges assessed for trips into the suburbs. &Kt that
time, 2one charges were eliminated completely, the off-peak
fare was reduced to 2% cenis, and transit trips totaolly
within the lnner Loop (i.e.., within the CED} were made free.
Since that time, operating deficits have increased substan-
tialliy, although this has been caused more by increases in
operating costs than lost revenues.

Budgetary constreints in the State of MNew York as well
s Monroe County resulted in less operating assistance than
required to maintain existing fare levels, and fares were
consequently increased beginning May 8, 1976. Peak period
and weekend fares rose to 50 cents, increases of 10 cents
and 2% cents respectively; ocif-peak uweekday ifares rose to 30
cents {a S-cent increasel.
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EXHIBIT 3.16

OPERATING CHARACTERISTICS OF THE REGIONAL TRANSIT SERVICE, INC.
(Fiscal Year Ending March 31, 1977)

Service Passengers Revenves  Fare Revenve/Passenger
feguiar service 11,698,607 4,656,581 39.8¢
Lommyter service 1.032 282 742,142 71.8¢
Student 1,853,500 §54,551 38,3
Cht Tdren 268,993 53,796 20.0¢
Tramsfer charges {3,686 262} 176,311 5.0¢
14,852,812 $6.291 485 €254

{harter 232,10¢
Routs Guarantees 28,418
Advertising 75,000

Total Revenues $6,623.137
Eapenses nt Percent of Total Tosts
Orivers’ wages | 54,942,522 &0, 9%
Fuet and ol i £94,130 5.7
Othes traniportition sxpenses $75,143 5.6
upintenance anc QErdging 2,113,912 18,1
Sengrel 4 admintstrativesrent 80,939 4.8
Pensions 4 smployee welfare

{senefitg} 575,314 8.1
Advertising 130,116 1.3
insurance § safety 511,280 4.2
Tanas 480,203 1.0
Degreciation Il _$.4

Tots! Expenses $12,.074,. 336 100,02
Total cost oer vehicle-hour: §20.96 (FY 1§76: $19.38)
Total cost per vehicle-mile: £ 5.77 {FY 1976: % 1.68)
Total cost per revenue passencer: 81.3¢ {FY 1976: 65.6¢)
Total revenus Der pESSENDEr: 35 6¢ {FY 1976: 37.64¢)

Operating ratio ‘reveaues/costs}: M55 (FY 1976: n.54) _
Yehicle procuctivity (revenue passengers/venicle-nour): 25.8 (fy 1976: 27,9}
¥ehicle productivity mu;ﬁ %&swrﬂmiglgaﬂ:‘}-‘ 2.18 IFY 1976 2.38)

Yehicle-nours opersted: 1976: 589,912}

Dperating Assistance

Federsi 12,702,582
State of New York a31.9%0
Honrog Tounty L0006
dayng Tounty 15,450
Livingston County 5,500

“‘m.ﬂ:
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The impactis of these fare changes. both ol which occour-
red during the demonsiration period. have not been fully
&scertained. Less than one ysar transpired betueen the
first fare change and the 1976 incresse. R significant
increase in ridership within the CB3D occurred: it is assumed
that most of that increase was due to diverted ualking
trips. The number of revenue passengers sfter the fare
reduction was siightly under thst which occurred before the
fare change. #Although RTS ridership had been stendily
decreasing for many yesrs up to that point, these decreases
were becoming steadily smazller over time. It was guite
possible that Rochester ridership was stabilizing regardless
of the fare change. Thus, a reasonable conclusion is that
the June 1975 fare decreass had & positive impact on overall
transit ridership, but the impact was not significant except
for trips within the CBD.

The May 197& fare increase, on the other hand,
resulted in a 10X to 15% decrease in ridership. Since the
eversge fare incremse was about 22%, ridership was expected
to drop by only 7% bdbased on experience with conventionsl
fare slasticity. Thus, the fare hike increased total reve-
nue only slightly.

1.2.3

Prior to the demonstration., four RTS buses operzted
within the Greece service area. Exhibit 3.17 displays the
ares served by these fixed routes. assuming 8 one-gusrier
mile mccessibility corridor on sach side of the bus route.
Exhibit 3.18 describes the aversge headuays on each route atl
the time PERT sarvices were implemented. Rltogether, about
49.3% of the Greece service area population had access to at
_least one of the fixed-route buses {within 1/% mile}, and
#5.3% lived within 3/8 mile of & route. Services have
remained essentially unchanged for Routes 1 ard 15. but have
changed on Routes 10 and 1%, &s noted belou.

Route | operstes from Island Cottage, at the northern-
most point of Rochester, doun Lake Avenue past Kodak Park to
the CB0. ©Only during the peak period, however, do HKoute I
buses operate along Bemch Avenue to and from Island Cottage.
At other times., buses terminste at the intersection oif Lake
and Beach kvenues {the Chariotte terminall, and zome run
only as far north in Kodak Park during both peak and ofi-
peak periods. Kpproximately 9.900 persons in the PERY serv-
ice ares {or 14X of the population) are within I/4 mile of
Route 1. EKoute ! is The most heavily used of all the
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EXHIBIT 2.17
FIXED-ROUTE BUS SERVICE AREAS
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#ined~route buses passing through the Greece SEervice aren,
and has the highest oversil yehicle productivities. Peak~-
period demand north of Ridge Romd was approximately 250
demands per hour. Route 1 runs only within the City ol
gochester, hence there ueres no Zone charges on this roule
prior to June 1975. Route 1 has the shortest headuays of
any of the fixed-route buses in Greece. Ho significant
changes were made in its operation sfter FERT services
begen.

Route 10 buses serve the Dewey Avenue corridor from
Latts Road to the CBD. Route 10 has the greatest penetra-
tion into the Greece service ares, with about 1E,000 persons
or 26% of the service aream population living within one-
quarter mile of the route. Houever. the combination oif long
headuays, = circuitous path within Greece, and passage
through areas of high sutomobile ounership resulited in a
much lower utilization of Route 10 than that of Route 1
above Ridge Road. Peak-period demand north of Ridge Road
was about sixty trips per hour. Censequently, it was chosen
as one of the routes tc be nrationalized™ shortly after PERT
was introduced. After January 1975, there was no midday,
evening or Saturday Route 10 service north of Ridge Road,
Prior to the RTS #fare restructuring in June 1975, a trip on
poute 10 that crossed Easiman Avenue f{the Greece-Rochester
worder) cost 50 cents, Thus, lor most PERT service area
residents wishing to use Route 10, a S0-cent fare was
reguired.

foute 1% is a crosstoun route primarily serving Rodak
Park at Lake Avenue and Ridge fosd. This route runs along
Ridge Road as far west as NManitou foad in West Greece.
Headusys are relativeiy jengthy. Seventy-six thoussnd serv-
jce asres residents (11X of the population) reside within
one-gquarter mile of the jixed route. Peak-period denznd wuas
about sisxty trips per hour. In June 1374, all service
except for the peak period was eliminated. As with Route
10, a S0-cent fare was charged prior to June 197% for trips
betwuesn the Toun oi Greece and Rochester {the standard
4o-cent fare applying otheruisel.

goute 15 is a pesk-pericd-onily route primarily trans-
porting commuters toc and irom Xodak Park. Its route coin-
cides with Route 10 above Ridge Road. but then turns and
4ollous Ridge Road to Xodak Park. peak-period demand was
about eighty trips per hour.
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In contrast to the situstion in Greece., the lronde-
quoit PERT sreas were relatively well served by RTS fined-
route services prior to PERT's introduction in April 1976
{ses Exhibit 3.183. Eight bus routes traversed the lronde-
quoit target area. of which three operated only during the
peak period.

The all-day routes {(Routes 5, 7, 9, 10 and 12) ali
served the CBD. The three peak-period-only lines (Routes
13, 1% and 23) were cross-towun routes., Three additional
routes {11, 1% and 19} operated along the edge of the target
area. Together. these routes managed to provide transit
coverage to a major portion of the target srea, as shoun in
Exhibit 1.19, Assuming that persons residing uwithin one-
quarter mile of & bus route have access to that route, 73.0%
of the turget area population had access to transit during
the peak period., and 65.3% were covered during the oif-peak
period.’ Within the DAB service area. which had a higher
route density, 82.8% and 73.5% of the population lived
within one-guarter mile of transit during the peak and off-
peak periods, respectively. Because it was nearest the CBD,
the Urban PERT service had the greatest transit coverage.
During the late evening hours when Urban PERT operated,
89.1% of the population lived within one-guarter mile of an
opersting bus route.

Target ares residents without one-quarter mile msccess
of a fined-route bus during the peak period lived in three
general mreas. The largest group (about 7,600 persons)}
resided in the northuwestern area of Irondequoit. Kn addi-
tional 4%.700 persons were located in the southeastern
portion of the target srea. The remaining 2,900 residents
were scattered among four small aress in Central Irondequoil
{see Exhibit 3.193.

Thus., most potential users of PERT service already had
the option of using & fixed-route bus and not having to wusik
more than one-quarter mile to access it. Headusys on these
buses varied, as shoun in Exhibit 2.20., but were generally
around 15 minutes during the peak period and 30 minutes
during the ocff-peak period. Houever. except for the
peak-period-only routes, all of the routes were aligned
toward the CBD. Consequently, transit only carried a saall
portion of the total travel market. & 197% household survey
conducted by the New York Department of Transportation

e B e i - W S —

tThe oit-peak period refers to the weekday midday period.
Route 12 did not operate north of Norton Street during the
evening or on weekends.
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EXMIBIT 3.19  FIXED-ROUTE BUS SERVICE AREAS (}-MILE ACCESS)

BB 71-day service area

peak-neriod-only "service area

— All-day fixed-route line

= = Peak-neriod-only fixed-route line
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EXHIBIT 3.20

TRONDEQUOIT TARGEY AREA BUS ROUTES

Average Headwhys,

Janusry 1974 Average [rondequoit
{minutes} Target Ares Peak Period
Paak Hidday Pidershic Per Ridership
{6.8:30 AM;  {9:30 AM. ~Trip Run [# of runy during
Route 3:30.6 PM)  2:30 P®)  Peak® Midday?  peak I riders/run}
Se-Paul 15 85 1.0 21.6% 286
Tliaton 17 2 158 11.8° 366
Hudson {lrondequoit 4
2tazrs Sourd 19 15 16.8 _
Hydean [Tarter St.Sperd 35 iz 7 16.8 1.6% a7h
dortland 1% 10 2.8 2.0t 73
Joseph 13 22 %A MR NiA
Gondman 13 29 12.3 6.4 323
Livvtiors 12 it YA Hia Yk
Cufver Z-Town in - 1.2 - 12
o dqe 14 - 118 .- 122
Horton 7 am F.1 - 127
*itus f-Town 0 - 1.5 =, 58

¥ Taak sweind rrlerihin
gres ing Thus underesiimates ridershic
and disemparking within [rondequoit, sstimal

ridership.

it calouiated from counts made al or near adge of target
hy excluding passencers both toarding
gd to =& hetween S¥ ang 10% of

D uidday ridership inzludes 311 passencers boarding or disembarking norch of
roints roted {(footnotes <-u}

% North of 2iage Foad.

4 Xorth of Norton Street

® Narsh of Rgchester Gererzl Hospital

Source of Tidership Data:

Program Firgst Year Rencr®
gnd RS ridership records.
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{NYDOT) disclosed that only sbout 2.2X of =il trips
originating or ending in the Irondequoit area? were made by
transit. In addition., although local intra-Irondequoit
trips made up S52% of all trips in the NYDOT survey. RTS
ridership counts suggest that only about 5X to 10X of Iron-
dequoit transit riders were using the bus to make local
trips.

Mork trips and trips to the CBD are more likely to be
made by transit than local trips. In 1970, 7.1X of target~-
area workers used the bus for commuting. Although much
lower than the transit mode share within the City of Roches-
ter, this was greater than that reported in any other Roch-
ester suburb. The spatial varistion o! work trip transit
mode share is shoun in Exhibii 3.21.

erior to the starti-up of Irondequoitl PERT sarvices,
cif-peak on-bosrd surveys were conducted on several fixed-
route buses. The surveys were taken on Thursday. March 25
and Saturday., Harch 27, 1976. During the Thursday midday
period (5:00 A.1M. to 3:00 P.M.3}, riders on Routes 5, 7, %,
10 and 12 boarding or exiting north of Norton Street uere
surveyed. Route 5 and 7 passengers uwers also surveyed
betueen 6:00 P.M. and 9:00 P.M., since the PERT Summerville
Shuttle would zlso impact these riders. Route 5, 7. 9 and
i3 passenaeis were also surveyed on Saturday belween 8:00
A.M. and 6:00 P.1M. (Route 12 did not operate north of
Horton Street on Saturdays.) Collectively, these passengers
represent the "day"™ group. Passengers on Routes §, 7, 9, 10
and 1! boarding or exiting north ci the downtoun terminal
after 9:00 P.M. were also surveyed on hoth days. The latter
“night" passengers represent Lthe Urban PERT impact group.
Altogether., sbout 1,900 survey forms were distributed, and
362 were returned ewither on-board or by mail. The resultls
sre contained in Appendin A.10 and are stratified by day and
night passengers. Generally., responses did notl vary signii-
icantly by route or day of ueek.

Section 9.9 discusses the survey results in detsil, and
gompares those results to similar surveys taken on PERT
services. Houwever, st this point it is instructive to
surnarize the response to the three attitudinal gquestions in
the survey. Passengers generally agreed that safety.

W W — " - -

IThe entire toun ovf Irondequoit plus northern Rochester
north of Norton Street was analyzed (an area siightly
larger than the Irondequoit isrget areal.
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FXHIBIT 3.2
PERCENTARE OF WORK-TRIPS MADE BY TRANSIT BY CENSUS TRACT, 1970

0-4%

Area average: 7.1%
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convenience and punctumiity were the most important travel
mode characteristics for making travel mode decisions. The
cost ol travel was siightiy less important, while speed,
comfort and simplicity were judged to be conasiderably less
importamt. In rating RTS bus travel. however, users judged
it very favorably regarding salety and convenience, but much
jess so regarding punctuality.  Responses to & third gques-
tion indicated that waiting for buses and bus scheduling
were the most serious perceived problems.

These responses indicated that the most nesded improve-
ment, in ths view of the current users, uas in the mres of
punctuality. pDemand-responsive services primarily emphasize
convenience, safety and comfort, and sometimes sacritice
punctualitly since they may not adhere to a schedule. The
success of PERT demand-responsive ssrvices thus appeared to
rest upon their ability toc attract neu transit users rather
than substantially improve service for current RTS users.

tn addition to buses, taxi service is provided in the
£ity of Rochester by 260 taxis, the number of licenses
approved by the Rochester City Council in 1968. One local
neuspaper report in 1975 stated that thers uas a usiting
1ist of 90 persons for taxi-plate registrations, and that
they were being sold privately ifor as much as $3,000 asch.?®
The official fee is $35. ;

The Toun of Greece presently has tuwo cabs, both ouned
by & single operator. & second company consisting of three
taxicabs went out of business in 1975; whether or not PERT
hod an impact on this is unknown. No taxi companies are
based in Irondegquoit. -

3.3 EXOGENOUS FACTORS

PERT service innovations in Greece and Irondequoit uwere
introduced into stable communities with well-davelioped
travel patterns and some fixed-route transit. Many factors
exogenous to the demonstration, both within and cutside the
community, had & pronounced impact upon the demonstration.
These factors must be included in the evaluation of PERT
service, and should be considered by pther jurisdictions
when relating the results in these two communities to their

T T S - T T . —

., March 2, 1975.
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own areas. The setting described emsriier in this chapler
jdentifies some of these factors; asdditional ones are
described belou.

3.3.% Gasoline Shoriages

The first winter of Greece's PERT operstion, 1373-7%4,
wss the period of gasoline shortages and price increases.
The resulting nationuwide shift to transit alssc occurred in
Greece. The shortage crisis uWas rescived during the period
covered in this analysis, but the higher gasoline prices
persist. This fact and the fear of future shortages may
have ajifected behavior in Greece. and possibly to & lesser
extent in Irondegquoit, during the demonstration.

3.3.2

In 1975, the iinancial viability of Hew York Tity
became a national concern uhen it sppeared ihat the City
could not service its debt. The situation had repercussions
on the iinances of the entire State, as it became clear that
ctate funds for transit subsidies uould be scarce. This
crisis occurred at a time when the entire nation was experi-
encing an inflation level exceeding historical jevels in an
economy that was not growing or was growing much more slowly
than during previous periods.

The impact on RT3 was profound. #1though operating
costs were rising, reduced tax revenues resulting irom the
economic slowdoun prevented subsidies from increasing corte-
spondingly. &R budget crisis ocecurred and, by mid-1976.
there was serious guestion as to whether RTS and transit
cperations in Rochester could survive through 1%77. This
was in sharp contrast to the situation existing in 18713,
when services began and RTS was expanding. This pessimism
caused many local decisionmakers to consider the non-handi-
capped and non-elderly PERT services & luxury they could not
sitord. Since these feelings were expressed in the mediz,
the general public may have begun to perceive PERT as a sel
of services which could not be relied upon for their future
transpori needs.

3&'3”3

Servig

In April 1976, a major fire at =2 contractor's facility
destroyed several computers and sssociated harduare that
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served as back-up for cemputerized scheduling wnd
dispatehing. MHWithout the necessary back-up capabilities.,
computerized scheduling and dispatching were subject to
intercruptions due ts hardusre failures. Computer usage uas
impossible for about two weeks, and transit service levels
declined ior several weeks anfteruard.

3.3.84 Ssyvare Winter Weather

ps discussed in Section 3.1.1, Rochester winters are
colider and snowier than in most other U.S. cities. Houever.
the 1975%-76 and 1976-77 uinters were both uynusually severe
snd seriously impacted PERT vehicle periormance and service
reliability. During December 1975 and January 1876, & totsl
of S&.2 inches of snow fell in Rochester, about 65% above
normal for these two months. January temparatures wers over
four degrees below normal. averaging 19.38 degrees. It was
during these months that r=erious vehicle breakdoun problens
began {see Section 5.2.2}. and the weather masy have been a
contributing factor.

The following winter uas alsc exceptionalily cold and
snowy. December 1976 and January 1977 snowiall totmled 5u.7
inches, and temperatures were 6.6 degrees belou normal. 1In
January 1977. the average daily temperature was 15.5
degrees, and the temperature passed the freezing point on
only twus days during the entire month. Again, vehicle
periormance, operations. and ridership were atfected by
these unusual conditions.

3.3.5

During the first two and one-hali years of PERT serv-
jee, until early 1976, media coverage of PERT was generally
faverahle and mainly reflected the content of RGRTR press
releases. Press coverage uwas primarily tmctuml, outiining
the service offerings snd expansions. the grouth of rider-
ship, etc. In early 1976, houwever. PERT began to receive
negative publicity because of several concurrent events
including the detericration of service levels during the
1975-76 winter, public arguments about the Irondeguoit PERT
service package and, most important, the growing RTS finan-
cial crisis.

Seginning in late 1975, PERT vehicle breakdouns became
an extremely serious problem and caused a significant dete-
rioration in the level of service offered to users {gsee
Section 5.2). During the early stages of computerized
dispatching, services levels were also aften very poor.
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These phenomena casused a number of users to write angry
letters to local newspapers, snd many ol these letters
specifically cifted the "computer™ as the culprit because
drivers tended to blame service delays on the computer when
confronted with an sngry rider.

At about the same time, Irondequoit service planning
sas being conducted with many public hearings and considera-
ble media sttention. These evenis were genermily reported
fmvorably; houever, ona faction —-- led by Eugene Mazzola, a
County legislator from Irondegquoil -- was very vocal in
expressing displeassure regarding the proposed service plan
and the lack of planned DAR service in East Irondeguoit.

The budget crisis that faced RTS had the mont
pronounced effect on the demonstration®s medis coverage. HAs
RTS ums struggling to secure asdditional funding and had to
raise fares, the $3.6 million demonstration uhich served
relatively feu peocple compared to RTS become an ensy targel
for critics. #&s early as March 18, 1976, the project wuas
portrayed in & worrisome manner:

pPiali-A-Bus is not defunct; neither is it completely
"well,™ although reasonably "alive"™ according to
reports from the PERT system.®

By September, the future of DABR service mas being called
into guestion by the press. Thomas Frey, the chairman of
the State Assembiy transportation committee, was gquoted as
caliing the demonstration an "absolute disaster™ and & "pie
in the sky.* ™ The local press also published pessimistic
statements made by acting RGRTA executive director Howsrd
Gates:

i e T T T M U T - T

“"piasl-A-Bus Promises Increased Capacity., Service, Neuw
Buses.™ Eo : : A i +» Harch 18, 1976.

$"Gloom Grows Over Bus System Future,” IThe lrondesucit
press, October 1%, 1976.
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Bnless additional funding csn be obtmined. ™it is going
to be extremely difficult to continue Dial-A-Bus serv-
jce as it is now™ after June 1977...%"1 have to say that
the outlook for Disl-A-Bus is & lititie bleak. 1 hope
something can be worked out,” Gates states., ™even ii we
have to pare doun the service.v ®

The PERT service cutbacks that took effect in January
1977 were promoted by RGRTA as the culmination of a *gontin-
uing experiment to find & visble economic mliternative to
fixed-route public transit.” The press releases and adver-
tisements also noted that "the resulis of the experiment so
far indicste that a combination of limited Dial-A-Bus and
fined-route services is the most likely ansuer to sur public
transit needs and problems.” With the improved PERT level
of service in 1977 and = relative luill in RTS financing
concerns, medis coverage of PERT returned to a less sensa-
ticnal level.

*‘Brastic Cuts couiny for Bus Service? Decision is Near,"
The ironde ; : s, September 19, 1976.
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4. PERT OPERATIONS AND MANAGENENT

this chapter contains descriptions of PERYT services and
the non-service innovations for implementing and integrating
PERT services. The implementation process is described. as
well as the changes that occurred in the supply of these
services over time.

Although Rochester was nol designated as & demonsira-
tion area until nearly tuo years after PERT services began
in Greece, this report treats the entire period in which
PERT operaled. This is necessary becsuse the period prior
to the demonsirstion included the implementation of most of
PERT's service, system and fare innovations. UWhen the
demonstration began on Rpril 1, 1975, the Greece PERT serv-
ice area had been expanded three times, several promotional
activities had been completed, and changes in the fixed-
route bus system had been made. Consequently., the major
growth in DAB ridership occurretd prior to the demonsiration,
and ridership had stabilized by the time the demonstration
hegan. For these reasons, little differentistion is maode in
the analysis betueen the demonstration and pre-demonstration
periods. Unfortunately. esxtensive data collection activi-
ti1es did not occur until the demonstration period, a fact
which limits the scope of the analysis of the early phases
of the p:aject.

Exhibit 4.1 contains & chronology of the major events
in the evolution of Rochester PERT service. Evenis occur-
ring from August 6. 1973 through &pril 12, 1976 pertain only
to Greece:; theremfter, services were expanded to include
irondeguoit. In October (974, when the application for
demonstration funding was submitled to UMTA, RGRTA had
adopted @ plan calling for the expansion of PERT DAB and
subscription services into five additional suburban areas,
including Irondegquoit. The demonsiration was proposed as =
means of implementing PERI services in tuwo of these areas:
lrondeguoit and Henrietta. Although demonstration services
were implemented only in Irondeguoit, the new demonstration
initiated in November 1977 will iocus on demand-responsive
services in the towns of Brighton and Henrietta.

fix distinct PERT services were provided in Greece.
including many-to-many DAB, work and school subscription
services. special group trip services, @& handicapped passen-
ger service, and the Dew-Ridge Shuttle, a hybrid fixed-route
and point deviation service. DAB was the most predominant
of these services, accounting for about three-quarters of
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EXHIBIT 4.1

DEMONSTRATION CHRONOLOGY

Aygust &, 1973

Septamber 10, 1573
Sestember 24-28, 1973
HSovewmoer 12-16, 1973
Decesper 10, 1973
Jarvary 28, 1974
fepruary 11-12, 1304
April 22-26, 1M
May 28, 1974

June 28, 1574

Senteeser 3, 1571

Septembar 3, 1974

September 30 to
Getober &, 19748

Novewoer 31, 1374
Novemoer 'i-1d, 1974

January 6, 1375

Aprdl 1, 1875
April 7, 1375

PERT service degins in Greece, including Dial-A-Bus {ong}
and work subscription service to Xodusk Park; service
ares » 9.6 square miles: population served = 52,000;
fh;t éi::t = 7 yehicles; DAB opersting hours = 8:15 AN,
w5 M.

School subscription service begins in Greece.

Nork subscription service reduced-fare promotion.

First DAE half-fare week.

£igntn PERT vehicle acquired.

First shoppers’ special is operated in Sreece.

Off-peak #nd subscription feeder reduced-fare promotions.
Second DAB nelf-fare week.

dork subscription service o Rochester Products degins.
Service ared significantly expanded and DAD cperating nours
sxtended; Saturday service Degins; Route 14 service Iut
dyring of f-peak period.

Ninth-twalfon PEAT venicles acquired, including one venicle
subsequently squipped with & ~heelchair 1ift.

AFsute 10 servige cutback to Ridge Road at night and on
Saturdays ind to Northgate Plaza during widdly; Greece
1eryice ares sapanded.

Hal¥ fars DAB coupons 4ppesr in newspaper jovertisements.

Laryicg ATes sxpanded.
tubscription feeder reduced-fare promotion.

Jgute 10 service cut to Ridge Road curing midcay; 330.37

migday feecer fare incorporated; thirteenth PERT wvenicle
é;.ht flectrobus; acauired jointly with Rochester Gas and
Tectric.

Demonyirat.on officially begins {delayed from January 197%}.
Handicapped service begins in Greece.



{Exnibit 4.1, Continued)

June 16, 1975 RTS off.peak fares reduced o 30.25: special handicapped
service degins in Greece and Irondequoit: transit fares
in Rochester inner loop are eliminated; fourteenth - sin-
teenth PERT wehicles put into service,

June 1975 Promotional newsletter with half-fare coupons meiled.
Septsmber &, 197% Service ares expanded; nine new locations sdded as special
nandicapped service destinations.

September 1575 fomputerized dispatching begini %o BDe mplemented.
December, 1973 Severe vehicle Sreakdowns Degin to be encountered. Twelve

new 0¥ venicles acouired, ELlectrobus retired from service.
Jamgary-Fabruary 1976 Promotion withk nglf-fare coupons mailed,

Apral 12, 1978 Irondequott PERT tervices begin:
Dial-A-Bus: Operates in & 5.7 square mile ares detween

B0 A.H. and 3:00 P.M. on weekdiys and 8:45 A.X. w0
7-45 P.M. on Saturdays. Service alse provided to three
checkpoints in eastern Irondequoil.

Trondequoit Loop Bus: Operstes from §:00 k.M. to 30
H. on weekgays and 3:00 A.M. to 6:00 P.M. on Saturday:
in counter-clockwise direction only at 4S-minute headways.

Summervilie Shuttle: Operates from 9:30 &M, to 2:30 #.M.
ind 700 TN, to 10:00 P.M. on weekdays, and from 7:00 AN,
to 10:00 £.%. on Saturdays, 4t $5-minute headways. Two
devistion checkpoints provided.

Wark Subserintion Service: Checkpoint service provided
to Bullding 5;55. Kodak Park West.

ARC Subscription Service. Checkpoint service provided to
KRTT559 tast ﬁﬁ Toad.

Roytes 14 anc 23: PEAT operates Routes 14 and 23; no
route changes.

Urban PERT: Route devialion service provided by Aoutes §,
T8 TTPERT buses slso used on Route 10

Transit- t Service: FERT special handicapped

service £1n c%‘wt:m with Greece PERT service) continued.
275 Routes 5, 7 and 11 termingte at Clinton and Ridge during
periods wnen Sumerville Shuttle operates.



Tishibit 4.1, Continued)

Aprdt 12, P99%

May 10, 19FE

Jume 21, 1878

July 26 to
August 7, 1978

September, (374

September '3, 1

376

475 doute B terminates at fudson-Ridge Towers on Xeeler
Street between 3:30 A.M. and 2:00 PN, on weekdays and
030 AN, and 6:00 PR oa Saturdays.

RIS Houte 12 rerminates 3t Yoripside HOSpITal between
G50 A%, and 2:00 .M, on weekdays.

RTS fares raised to 50.50 during peak period and weekends,
$3.30 during of F-peak perioas.

PERT fized-route Tares and DAB sdcitional passenger Tarey
incredsed from 58,25 s $0.30.

Subscription service 1o Yercw facilities in Webster Beging,
Fuil-time computerized dispatening begins in Greece.

Irondequoil:
dral -A-3us service cut back tg 750 F.M.
hird deviation checkpoint added to Summerville Shuttle.

{rondequott Loop operating hours changed to 10:00 AM. to
4:00 ¥ M. on weekdsys; Brookview and Coronado Street route
«liminated. Service in both directions of fered on Saturdays.

Boute 10 aperations under Urbas PERT returned to RYS.
ATS %oute § midday service north of Ridge-Hudson Towers
restared,

Jial-A-lus nalf-fare promotlion using newspaper Coupons.

Greece: Transfer station opens at Dewey and Ridge Road.
Irondequoit: Transfer station opent at Clinton and Ridge.
fonat DAS fare system tntroduced.

Greece: A midday “Dew-Ridge* fized-route/point gdeviation
shuttle begins service on Dewey Avenue 4nd Ridge
Road. Greece DAE service ared contracted.

Irondequotit:
Olal-A-Bus service are: expanded to 8.6 square miles.

Park-and-Rice service provided by work subscription duses
returned from Xerox In Webster. work subscription service
wsxpanded.

Experimental clockwise-direction Saturday Loop Bus service
terminiled,



{Exhibit 4.1, Continued)

September 13, 1976

Dctober 4-3, 1975
October 131-1%, 1976
October 18, 1976

canuary 3, 1977

Jamyary 17, 1977

January - February 1977

fetruary 1977

Fonruary 28 10
saren &, 1977

sarch 1977

March 7-11, 1977
warch 18-18, 1977
June 20, 1377

October 28, 1977

Decesber 7, 1977

{rondequott:
weekly special service to Jewish Home and Infirmary begins.
Route deviztion fares on Urban PERT lowered.

{rondequoit: Loop Sus promotion; free service offered.
Gresce: Dew-Ridge Shuttle Free-Fare Neek.

fevised PERT Handicapped Service implemented, featuring
temi-scheduled sarvice.

fvening and Saturday DAB service elfminated; Zonal CAB
fares sliminated: replaces by flat $1.25 fare, 30.50 for
additional passengers.

[rondequoit:
Loop Sus eliminated.

lirdan PERT service eliminsted: RTS service om Routes 5,
7 and 9 restored.

sogte 14 and 23 operations returned to RYS.
tyening Summerville Shuttle service eliminated.

RTS raitores svening service on Routes 5 and 7 and midday
service on Routs 12, but half of the latter buses continue
t5 tarminate at Northside Hospitai.

sork subscription Tares increased.

Seven new vehicles {vans and maxf-vans} acquired. Seven
older vehicles retired from fleet.

Irondequoil: Computerized dispatching of Dial-A-Bus begins,

Mors subscription service Free all week.

irondequoit: Twe new special services for elderly Degin,
[rondequoit: 0ial-A-Bus promotion; nalffare all week.
Lreece: Dial-A-Bus promotion; half fare all week,

Mork subscription service eliminated.
One vehicle retired from service.
Greece: School subscription service terminated.

{roncequoit: Summerville Shuttle service sliminated; RTS
service on Routes 5 and 7 restored.

Jemonstration ends {original termination date June g, 1977).
fperations cease for ong week and then tlart up again while
awatting decision on proposed follow-on demonstration,

New demonstration grant awarded, enabling continued
operation of existing Greece and {rondequoit PERT services,
and expansion into Srighton snd Henrietls through June 1979.



the PERT vehicle-hours supplied mnd tuc-thirds of the
passengers carrisd through September 1976. At that time.
the Deu-Ridge Shuttle was implemented within the DAS service
area and attracted about one~third of the DAS demand.

Betueen August 1973 and September 1975, the DAB services
ares was expanded from 9.6 to 15.2 square miles. Evening
and Saturday service hours uere slso added, and service uas
eliminated on tuwo of the three former ofi~-peak fiwxed routes
in the arsa. Mhen the Deu-Ridge Shutile was implemented,
the DAB service ares was contracted and, in Jsnuary 1877,
service uas mgain cut back to weekdays. y

The PERT services implemented in Irondezucit differed
from the originaf PERT expansion plan, which emphasized DAB
ané subscription service. These chances reflected both the
results of nesrly three years of PERT operating experience
in Greeace and the unique charscteristics of Irondequoit.

DAB service in Irondeguoit uas designed to play =
smaller overall role in the PERT service package than in
Greece. A relatively extensive fixed-rout# netuork already
existed in Irondequoit, and the probliems in Gresce usspoci~
ated with the replacement of jixed-route services by DAB
needed toc be avoided. However, the existing fixed-route
system inadequsately gerved local travel patterns uwithin
frondegquoit. The irondequoit PERT service package consé&-
quently focused upon improving PERT reliability and econom-—
ics, ms well as achieving PERT's objective of increassing
transit coverage by adjusting and supplementing the fixed~
route system rather than replacing it with a neu set of
services.

As in Greece, Irondeguoil PERT services mainly operated
during the off-peak period. During the weekday midday
period and all day saturday. three neu services operated:
RTS Routes S5 and 7 north of Ridge Road uere repiaced by the
Ssuymmerville Shuttle which oftered route deviation service in
porthuestern Irondequoit; the lrondegquoit Loop Bus ran
counter-clockuise in central Irondeguoit, connecting most of
the town's activity centers; and DAN service was provided in
a 6.9 sguare mile ares in southern Irondequoit. puring this
midday period, RIS service on portions ol Routes g and 12
was eliminated. An overview of the transit services (PERT
and RTS) available in the Irondequoit target area during the
midday period is shown in Exhibit #.2.

puring the peak period. PERT operated mork gsubscription
services to Kodsk Park and later to Xerox facilities in
Webstar, east of Irondequoit. A subscription service to the
associstion for Retarded Children {ARC) Center for handicap-
ped children was alsc provided. PERT alsc assumed aperation
ol mtik-;nriué-mnly Routes 14 and 23, making minor schedul-
ing slterstions.
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A final component of the lrondegquoit service package
was the route deviation Urban PERT service, which operated
within a wedge-shaped area between the Rochester CHD and
central lrondequoit {see Exhibit 3.123. After 9:00 P.M.,
PERT operated RTS Routes 5, 7, and 9, offering doorstop
pick-ups and drop-ociis within this area for a surcharge.

The above PERT services underwent a number of modifica~
tions follouing their introduction in April 1976: these
changes are outlined in Exhibit 4.1%.

4.2  INNOVATIONS
4,.2.1 Bervices

Greece services inciuded DAB, the Dew-Ridge point devi-
ation service. work and school subscription services, a
handicapped service, sand specially-arranged group trip serv-
ices for the transit-dependent. Although DAB required the
greatest vehicle allocation, the other services are impor-
tant because they catered to specific transportation needs
that could be more effoctively met by special services.
Similarly. the PERT service package in Irondequoit included
DRB., route deviation services (Summerville Shuttle. Urban
PERTJ, subscription services {work and ARC subscription),
and special services for the transit-dependent. Fixed-route
services (Loop Bus., Routes 1% and 23) were alsoc cperated by
PERT in Irondequoit. Each of these services is described in
this section, with the specific innovation applied to either
the Greece or Irondequoit service srea.

 al-A= (DAR

DAS is @ demand-responsive, door-to-door transit serv-
ice in which passengers zsre transported from any origin to
any destination within the service area. The service is
similar to taxi service. except that additional passengers
may be picked up or dropped off while a particular customer
is being transported. It offers the door-to-door conven-
ience of a taxi, while the shared riding raises vehicle
productivity and lowers the cost per passenger. Small buses
or converted vans are usually used to provide DAB service.
since passenger loads do not require full-sized buses
{unless there is a highly concentrated demand to or irom one
Iocation). While vans and even automobiies can usually
provide adequate DAB service, the use of minibuses provides
the flexibility to ocifer, with the same eqguipment, supple-
mentary services that sttract greater passenger volumes. In
both Greece and Irondequoit, where the same buses provided a
variety of services, the vehicle fleet initialiy consisted
almost entirely of minibuses.
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In addition to the "many-to-many”™ mode, which carried
passengers from any point te any other point within the
service area, DAB was designed to serve as a feceder mode for
the fixed bus routes in the area. In Greece, &S many as
one-third of all DAB riders transferred betueen DAB and
Route 10 at Dewey Avenue and Ridge Road. DAP-fixed-route
transiers were less common in Irondequoit., but efforts were
made to cvoordinate transiers between DAB and Routes 5, 7 and
I1 at Clinton Avenue and Bidge Rond. Some transfers betuesen
the Greece and Ilrondequoil DAY services were also made at
Deuwey and Ridge.

Customers used DAB by telephoning the PERT control room
and giving the PERT order processor the following trip
information: customer®s name and phone number (if svaila-
ble), origin and destination, and desirvred time of departure.
Requestis were classifiied as “"immediate™ 1f the customer
udantied to travel as socon as possikble., and "advance™ if the
customer booked = trip for later in the day or week. &
customer often made both an immediate and an advance
request. with the advance request being for his or her
desired return trip. For imnmediate reguestis. customers were
given an estimated time of pick-up. Toward the end of the
demonstration, customers were given a ten-minute range
around the estimated prock-up time.

DAB service was inittiated in Greece on August 6. 1873
in & 2.6 sguare mile service area betueen 8:1% A.M. and 5:30
P.M. on weekdays Folinuwing servies initiation, many of
these service parameters uwnderwant changes. The Greece
service area was expanced four times. so that by September
i975,. & 15.2 square mile aren uwas served., Concurrent with
the first service area expansion in June 1974, the operating
hours were extended te tée periocd from 8:15 2.M. to 10:15
P.M. on weekdays and 8:4% A.M. to 7:45 P.¥. on Saturdays.
Service belucen 7T:30 A.M. and 8:15 A.M. was added on March
3, 19785,

The regular DAB fare was $1.00 plus $0.25% per addi-
tional passenger making the same frip: transfers to a
fixed-roule bus were %20.65. The regular DAB fare for the
elderly was reduced to $0.50 during tho off-peak period in
Kovember 1974%. 1In addition., o $0.50 fare to and from the
Peuey snd Ridge transier point uwas instituted betueen %:30
.M. and 3:30 P.M.. coinciding with the cutback of Route 10
fixed-route service 1o Dewey and Ridge during the ofi-peak
period in January [975.

Irondequoif DAB service uwas initiated on April 12. 1976
in & 6.9 square mile area. Three checkpoints outside of the
service area uhere riders could be picked up or dropped off
were also established. Service was ofisred between 8:00
A.M. and %:00 P.M. on weekdays and 8:45% A.M. to 7:45 P.M. on
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Saturdays. However, because of very louw evening demand,
service uas cut back to 7:00 P.M. on June 21. 1976. The
irondequoit service area was expanded toc 8.6 squasre miles on
September 13, 1976. The Greece DAB service ares uas
contracted at this time, and only a 10.7 square mile area
was served during the midday periocod. The remsining ares was
served by the new Deu-Kidge Shuttle (see next subsection).

In September 1976, a zonal fare system was jointly
established in the Greece and Irondequoit service asress.
The Irondequoit service area was divided into tuo zones, and
the adjacent Greece service area uas divided into four addi-
tional zones. Zones overlapped st a few major metivity
centers including the Rochester General {(Northside) Hospi-
tal-St. Ann's Nursing Home area in Irondequoit (3ee Exhibit
%.3). The basic fare for a trip within one zone uas $C.75.
The fare increased by 30.50 sach time = zone boundary uas
crossed up to a maximum of $2.75 {a trip from esastern Iron-
degquoit to uestern Greece). Half-fsres for the elderly
during the ofi-peak period continued to apply; additicnal
passengers were charged 30 cents, regardliess of trip length.

The zonal fare system uass constructed so that fares
more closely corresponded to the costs of various types of
trips. 1In addition. the zonal fare system mas intended to
encourage longer trips on RTS and PERT fixed-route buses,
thus increasing the number of shorter trips carried by DAB
and consequently its vehicle productivity.

During th® four months under the zonal fare system.
drivers, control room personnel and customers all experi-
enced considerable difficulty in calculating fures. espe-
cially in Greece uhere there were four zones. In addition
to the zone charges:; there were reduced fares for the
#lderly, transier charges, and charges for additional
passengers, resulting in a multitude of possible fares. For
example, on the day of the Greece DAB on-board survey, the
156 passengers surveyed reporied paying 24 different fares.
The system proved to be too cumbersome to justiiy the small
equity improvements that it promoted.

In Janusry 1977, the zonal fare system uss abandoned
for a flat $1.25 fare ($0.50 for the elderly and handicapped
and additional passengers). DAB service hours wuere also cut
to 7:30 A.M. to 3:30 P.M. on weekdays only as part of a
general reduction in the supply of PERYT services. At that
time, the future of PERT services after the demonstration's
scheduled termination in June 1977 was uncertain becausze of
PERT's relatively high costs and RTS' unstabie financial
condition. Consequentiy, the service and fare changes
implemented in January 1977 uere designesd to reduce thes
scope ol PERT services, increase their revenue recovery
rates, and reduce the PERT peak vehicle requirements during
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the late sfternoon when subscription services operated. The
reduction of vehicles was an objective because of the
continued shortages being experienced since late 1975, The
change in DRB hours restricted PERT operations. other than
subscription services, %o the morning and midday hours.

DAB's role in Greece uas to demonstrate its potential
for efficientiy Providing = high level of transit service
within an area which, because of its lou transit demangd
density, could not support an extensive netuwork of fined-
route buses, Correspondingly, existing fixed-route services
operating at low vehicle productivity levels wers reduced
{see Sectizn %.2.7).

The major role of DAB service in Irondequoit was to
Provide 2 transit alternative for intra-Irondequoit trips.
Although the DaB SEervice SITea uUas relatively well-served by
fixed-route services prior to DAB's implementation, these
routes were primarily used to access downtown Rochester.

The radial configuration of these routes required that most
Irondequoit residents travel to downtoun Rochester and
transier in order to mccess local Irondequoit sctivity
centers. RAs discussed in Section 3.2.%, few local trips
uere consequently made by transit. DAR was designed to
increase the frequency of such trips, and by connecting with
the Greece DAB service, additional opportunities for circum-
ferential travel by transit uere created.

Another role of DAB uss based on the hypothesis that if
DAE ridership increawed, fixed~route services could be
introduced or expanded to substitute for DAB. bevause at
higher demand levels they operate more cost-eifectively.
Under this premise, the role of DAB was one of providing
transit service more efficiently and with a higher service
level than fixed-route buses and of promoting ridership so
that., if higher demand levels did result, fixed-route serv-
ices could be implemented a8t more efficient operating
lavels.

DAB had tuoc additional significant attributes: First,
DAB was especislly valued by the elderly and handicapped
because of its door-to-door service. Since thase tusc groups
are more dependent upon public transportation than the
general population, DAB made a significant contribution to
the mobility of the transit-dependent. Second, computerized
dispatching and scheduling of DAB was implemented in Greecse
and Irondegquoit with the intention of improving service
quality and productivity (szse Section $.2.3). DAB thus
provided & means of testing this concept,

Point deviation is s demand-responsive transit sSe&TVice
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which makes reywi:riy-tthtﬂulta::tupt':t designated points
but is free to provide door-to-door service hetween check-
points. Route deviation refers to a demand-responsive
transit service pattern in which a fined-route bus ieaves
the route upon regquest to serve palrons not on the fixed
route. These services are generally considered to be &
relatively low-cost means of extending fined-route transit
coverage. Excessive layover times or slack in fixed-route
schedules may be replaced wilh point or route deviation
options withoutl reguiring additionsl operating time.

The Deu-Ridge Shuttle was a combination fimed-
routespoint deviation gervice implemented in September 1976.
The Shuttle operated with three small buses at halfi-hour
headuays betuween %:00 &.N. and 3:00P.%. along Ridge Road and
Deuey Kvenue hetween Longridge Mall and Northgate Plaza.
Above Northgste Plaza, the Shuttle served users at three
checkpoint locations or ofitered doorstop service in the
slightiy contracted portion of the DAR service ares north of
English and Denise Roads.

The Deu-Ridge Shuttie operated only on ueekdays, but
service was also provided on three Saturdays in December
1976 in order to serve Christimas shoppers. The regular fare
uas 30 cents (20 cents for elderly and handicapped) along
gidge Road. Deuwey Avenue. or to one of the three checkpoints
in the DAB service area ¢treduced to one checkpoint in Janu-
ary 19773. & deviation request cost an extra 45 cents (15
cents for the elderly and handicappedd.

kn important feature of the Dew-Ridge Shuttle uas that
it restored fixed-routle service along most ol the routes
wuhere it had been removed by route rationalization in 1978
and 1975 (see Section %.2.2). Whereas the former fixed-
route configuration expedited travel ito and from the CBD,
the Deu-Ridge Shuttle served jocal trips. Trips to and from
the CBD still regquired a transier; houwever, since both serv-
ices folloued fixed schedules that uere coordinated at the
transfer point, it was hoped that passenger transfers would
be more reliable and reguire jess wamiting time than when DAB
uyas used for one leg of the trip.

The Summerville Shuttle replaced RTS Route 5 and 7
service north of Ridge Road during the weekday midday and
early evening periods and on Saturdays. This change uas
prompted by the lou ridership level on Route 5 along St.
paul Boulevard between Ridge aoad and Cooper Road. The
summerville Shuttle followed the goute 7 route between Ridge
goad and its terminal on Cooper Road. It then continued

4-13



north until it rejoined the Route 5 route on St. Paul
Boulevard., and followed St. Paul Boulevard to Summerville
(Exhibit %.2). An sdditiona! femture of the Summerville
Shuttle was that it offered route deviation upon request to
tuo locations in northuwest Irondequoit. A third deviation
checkpoint was added in June 1976. The Summerville Shuttie
retained the basic 25-cent ocff-peak KTS lare (30 cents siter
June 1976) and charged an additional 10 cents for devistion
requests (no charge for elderly passengers). In Jaruary
1977. the deviation surcharge was raised to %5 cents, but
renained free for senior citizens.

The Summerville Shuttle had seversl objectives.
First., a net cost savings resulted as one PERT bus replaced
two RTS buses on Roules 5 and 7. Houwever, service along
lower St. Paul Boulevard was eliminated to make this substi-
tution possible, and headuways along the former Route 7
segment of the Shuttle's route lengthened from 32 to 45
minutes. The second function of the Summerville Shuttle uas
to extend transit coverage in northwestern Irondeguoit
through the point deviation option. Third, the Summerville
Shuttle enabled northwest Yrondegquoit residents to directly
access Irondequoit Plazas by transit, rather than bypassing
this activity center as Route 5 did. Riders could also
transfer to the Loop Bus at this point in order to reach
other Irondequoit asctivity centers. Finaliy, the provision
of fast and convenient transifers for passengers who previ-
ously did not have to transier was a major objective. The
Summerville Shuttle was timed to meet every third Xoute 5
bus, which was realigned to terminate at Clinton and Ridge.
In addition, RTS Route 11 was realigned to terminate at
Clinton Avenue and Ridge Roaud miong with Routes § and 7.
This permitted the Summerville Shuttle passenger to transfer
to three different RTS routes at that point, thus increasing
the likelihood of a fast transfer and expanding the rider's
choice of destinations. Transiers betueen RTS buses and the
Summerviile Shuttle were free, so that former Route 5 and 7
passengers paid the same fare as belfore.

Sunmerville Shutile operations were terminated in June
1977 because little deviation demand uas atiracted and many
fined-route passengers wers lost. RTS restored service on
Routes S and 7 at this time.

Aiter 9:00 P.M., RTS bus hesdways generally incresse to
sabout 60 minutes. Furthermore, buses from the various
routes converge downtowun at Main and Clinton and then leave
at 9:17 P.1M.., 10:22 P.M., 11:30 P.M. and 12:30 A.M. This
pattern facilitates transferring, and also snhances passen-
ger salety while waiting, since there is usually = large
crouwd of people waiting for the many different buses. On
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weekniyhts and Saturday nights. PERT vehiclas provided
sarvice on Routes 5, 7, 9 and 10 north of dountoun {5, 7 and
% only aiter June 1976) becsuse PERT vehicles had insufii~
cient passenger capacity for Route {0's nighttime demand
genersted by Seabreeze Amusement Fark.

For an additionsl $0.75 fasre, the buses on Routes 5, 7
and 9 uould deviate from the regular route to pick-up or
drop-ofi passengers uwithin a designated area (see Exhibit
3.133. This option could be provided without additional
opersting time, because of existing slack in the schedules
resuliting from the dountown convergence scheme described
above. It sisoc ailowed the final lou-demand. outbound
midnight runs tc be combined, as 5 and 7 became one line
while 9 and 16 became a second line. :

The Urban PERT service ares uas primarily in the Cily
of Rochester, which has a relatively high transit route
density. Only 11% of its population lived more than one-
guarter mile from a bus route that operated during the late
night period. However, the late-night setting presumably
introduced an additional safety consideration that altered
conventional definitions of acceptable ualking distances and
outdoor waiting times.

Little use was made of the route deviation option. and
the surcharge wass louered to %0.20 in September 1976.
However, partly due to poor marketing of the gvailable serv-
jce option and fare reduction,. usage did not signiticantly
incrense and the service was terminated in January 19877.

Subscription services are those in which users are
transported each day, or at some other regularly-recurring
period, at a regular time to and from their destinations.
These services are appropriate for passengers who regularly
travel to the same location or to several locations in the
same vicinity. For this situation, subscription service is
intended to provide faster and more reliable service at
higher productivity levels than many-to-many DAB, whiile
maintaining the convenience of DAB's door-to~door service.
The most suitable trips for subscription service &re the
daily home-to-uork and home-to-school trips. Both of these.
along with feeder trips, uere served in Greece, while home-
to-work and a special handicapped day-care service uere
provided in Irondeguoit.

Home-to-work subscription service to ¥odak Park near
Lake and Ridge began along with DAB on August &, 1973. Mork
shifts beginning betueen 7:00 and 8:00 A.N. and ending
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betueen 4:00 and S$:60 P.M. were served. In NMay 1%74, the
service was extended to include the 7:80 A.M. to 3:00 P.N.
shift at the General Motors Rochester Products plant,
located about tuo miles south of the service area at Mount
Read Boulevard and Lexington Avenue. On these routes.
passenges were picked up at their homes. Checkpeoint
subscription service, in which passengers uere picked up =t
only a few previocusly-designated locations, began in June
1976 when subscription service to the Xerox plant in Webster
was initiated. (These tours also served Irondequoit resi-
dents, and were considered to be & part of the Irondequoit
service package rather than a Greece service.)} The service
@rez in which subscription pick-ups were made generaliy
corresponded %o the DAB service area, although certain area
expansions occurred for subscription service prior to DAB
expansion. R weekly ticket to Kodak Park cost #7.00 and =
single one-way trip cost $0.80. The weekly ticket cost
increased by 29% to $9.00 in January I977. Similarly,
Greece and Irondegquoit’'s checkpoint deviation service to
Webster increased from $8.00 tuo $I1.00 per week. Reserva-
tions were required by 2:00 P.M. on the day preceding the
trip for those not subscribing on a uweekly basis.

Because Xodask Park had a high concentration of workers
in & non-CBD location, service there provided an opportunity
to test the work subscription concept. It is estimated that
approximately 7,000 persons from the PERT service sres work
at or .near Xodak Park. Since many of these persons do not
have sccess to fiwed-route buses, subscription service uas
primarily an alternative to the automobile. At the same
time, the large potential demand offered the possibility of
high productivity levels and thus lower cosis per passenger.

- Feed-A-Bus subscripltion service was = specisl feature
of the work subscription service. This service, uhich alsc
began in August 1973, took = peak-period passenger to and
from a transfer point for an RTS fiwed-route bus. These
transier points were Dewey =and Ridge (Route 10) and Luke and
Ridge (Route 1}J. Since both locations are in the vicinity
of Xodak Park., Feed-A-Bus service was combined with work
subscription service to that facility. The weekly fare uas
37.50 (ten trips including transfers; a single trip fare uas
$0.853. Reservations uwere required by 2:00 P.N. on the day-
preceding the trip.

School subscription service to lour schools in Greece
began with the start of the school term on September 0,
1973. A weekly ticket booklet cost $5.80, a four-week book-
1et vost $16.00, and a single trip fare was $0.65. As with
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the other subscription services, reservations were required
by 2:98 P.M. on the day preceding the trip.

Hork snd school subscription services were terminated
jn June 1977, because these services were unable to recover
a high enough percentage of their operating costs through
passenger fares.

Work subscription service in Irondequoil began on April
12, 1976 with one tour to Xodak Park West on Mount Read
Boulevard near the Greece service area. Unlike Greece
subscription service., where passengers uere picked up at
home, passengers ware picked up and dropped off at selected
checkpoints, much like a schoolbus service. These check~
points were usually street corners near a person's home,
unless the bus could be conveniently routed past that home.
The fare was $5.00 per week, or 65 cents per ride. In June
1876, checkpoint subscription service to Xerox Corporation
in Webster began with & fare of $8.00 per week ($1.00 per
ride). The Xerox tours alsc picked up passengers in the
Greece service area.

These services were expanded in September 1976 and, in
addition. the tuwo buses serving Xerox began carrying
park-and-Ride patrons to Kodak Park on their return irips.
These passengers were charged the regular RIS fare of 30
cents and many used prepaid monthly RTS passes. An addi-
tiona! doocrstop route to Kodak Park was added in January
1977 with = weekly lare of $7.00, as in Greece.

Hork subscription fares were raised between 29% and 40%
on Jesnuary 17. 1977 in an effort to increase the service's
revenue recovery. Kodak checkpoint tour fares rose from
$5.00 to $7.00 per week; Kodok doorstop tours rose irom
$7.00 to $9.00 per week, and Xerox tours rose from 38.30 to
$11.00 per uweek.

ks in Greece, the Irondequoit work subscription serv-
jces were terminated on June 20, 1877, primarily because of
their low revenue recovery relative to RTS peak-period serv—
ices.

PERT alsc provided a daily checkpoint subscription
service to the Association for Retarded Children {ARC)
Center at Ridge Road near Carter Street. Handicapped
persons uwere carried to the day-care facility ior $5.00 per
week or $0.65 per trip, the same price as checkpoint work
subscription servige.
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Persons confined to wheelchairs were able to use the
regular DAB service in Greece after April 1975, shortly
after a bus equipped with a wheelchair 1ift uas put into
service. During the cif~peak period. the elderly reduced~
fare structure slso spplied to the handicapped. ©On June
16,1875, "specisal handicapped service®™ began, which permit-
ted disabled and elderly Passengers irom the Greece service
area, the entire toun of Irondeguoit, and northern Rochester
north of Norton Street to travel to three locations outside
of these service areas for $2.00 ($0.2% for each additional
passenger). WNine additional destinations were added in
September 1975. These locations were predominantliy health
and social service facilities near the Rochester CBE. The
special handicapped service hours of operation were 9:00
A.M. to 6:00 P.MH. on weekdays and 10:00 A.M. to 5:00 P.H. on
Saturdays. Passengers were requestied to make reservations
by 12:00 noon on the day Preceding the trip.

On October 18, 1576, the PERT handicapped service uas
revised so that the first passenger collections were at 9:00
A.M. in the northern, outiying GreecesIrondequoit areas and
the last passenger collections uere st 10:00 A.M. or earlier
in the service areas®' southern region adiacent to ths CEBD.
Return trips began at i16:00 and were completed by 11:00.
This tuo-hour round trip cycle osccurred three times during
the day., uwith a fourth cycle -- having the last drop-ofifs at
5:90 P.M. ~~- asdded in the spring of 1977 due to the high
demand. Although aill trip requests had to conform to this
general schedule, passengers could receive door-to~door
service with the new 2%-hour advance-reservation system.

The fare was alsos reduced to $0.50, with no discounts for
additional passengers.

Initimlly, the revised PERT handicapped service was not
actively promoted because the four PERT vehicles with wheel-
chair lifts were among the least reliable in the fleet, and
reliable service could consequently not be guaranteed. 1In
January 1977, houwever, three new vehicles with wheelchair
1ifts were acquired {sees Section $.2.33, and the service was
more actively promoted. In addition, customers residing in
the wvedge-shaped area betuesen Irondequoit and dowuntoun Rock-
ester were included in the service ares, since the buses had
to pass through this area during their tours. By March
1977, demand had incressed so much that tuc vehicies were
needed to provide this service during most of the day.

Although smail compared to the magnitude of other PERT
services, the handicapped services uere significant, as they
served a population with severely limited mobility. Uniess
someoneé was available to drive these handicapped pPRTSONS,
they were dependent upon special uheelchair taxis which
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charged $6.00 or more per trip. These taxi services usually
transported the passenger betueen & building and the vehi-
cle, however, uwhereas PERT only provided curb-to-curb serv-
ice.

FERY special services consisted of speciaslly-arranged
group bus trips, uvsuslly to a common destination. One of
the special services aliowed groups of five or more riders
to request o PERT vehicle for trips within the service area.
This was similar to & regular DAB request, except that the
group size justified the dispatching of a special bus.
Groups were charged %0.40 per person for such itrips., the
fare being computed on the basis of the DAE fare for fiva
people traveling together (1$1.00 + &{.251/5 = $0.50).

In addition, special itrips were formed for elderly and
handicapped groups., typically from an elderly housing devel-
opment to an activity center such as a shopping mall.
Special services were significant components of the Roches-—
ter demonstration for several reasons. Firsiti, they wuere
formed and disBanded mccording to demand, snd were conse-
quently adaptable to changing travel needs. Second, PERT
transit services were usually directed toward the trasnsit-
dependent, especially the elderly population. and thus
played & major role in meeting the needs of this group.
Third., special services tended to transport groups of
persons., and therefore had the potential for generating high
vehicle productivity levels and for increasing the overall
productivity of the entire PERT system. Finally. PERT
management cooperated with non-transportation groups in
establishing special services. some of which were f{inanced
by oulside organizations —-- such as local merchants --
rather than by the passengers directly. Sectors of the
conmunity that are not traditionaily included in the market-
ing and financing of transit were thus involved.

Gresge: The first Shoppers' Special service, initiated
in January 197%, was a once-per—-ueck shopping service to
Rorthgate Plazs for residents of the Lakevieuw Towers housing
development for the slderiy., and was paid for by the
Wegman's Supermarket chain. After February 1975, the desti-
nation changed to the Wegman's at Mount Read Boulevard and
fiziden Lane. Three round-irips were provided from Lakevieuw
towers and Riverview Manor each Wednesday. Wegnman's was
billed $45 for each day of operation. & second service.,
consisting of two round-trips, operated each Tuesday ifrom
Lakeview Towers and Riverside Manor to Longridge Mall for a
fare of $0.2%. A third service beoan in Greece in Harch
197%, traussarting the elderly of Lakevieuw Touers to
Horthgate Pia=as every other Thursday. The Northgate
Merchants Association was billed %37.50 f{or the two round-
trips made on each day of operation.
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Jrondeguoeit: Several specislly-srranged services also
operated regularly in Irondequoit. The first of these regu-
larly-scheduled services began in September 1976 and oper-
asted every Fridasy from Seneca Towers, an elderly housing
facility on Seth Green Drive near St. Paul Boulevard and
Keeler Street to the Jewish Home and Infirmary,. spproxi-
miately one mile south on St. Paul Street. Day-care searvice
a2t the Jeuish Home was provided on Fridays;:; buses left ai
9:15 A.M. and 3:80 P.M. A 30-cent fare was charged.

In March 1977, tuo additional speciml services for
Seneca Towers residenits began. ©On Tuesdays. a bus left for
Longridge Hail at 11:00 A. 1. and returned at 2:00 P.m. &
506-cent fare was charged. &alsc, on the second Thursday of
each month, twuo buses took residents toc the McDonald's on
Ridge Road nesr Dewey Avenue for 25 cents each way. MNMcho-
naid's bought & free lunch for persons having birthdays in
that month.

A fourth service began in June 1976 and operated every
other Monday from the Jewish Home and Infirmary to an ice
cresm vendor at Lake Avenue and Beach Avenue at the very
northern tip of Rochester slong Lake Ontario. Eight persons
were taken each time, inciuding two wheelchair passengers.
The Jewish Home was charged $10.00 for this service each
time it operated.

The Irondequoit Loop Bus was a fixed-route service that
operated in a counter-clockuise direction, connecting most
of the lrondequoit activity centers including Irondeguoit
Plaza, Irvrondequoit's largest shopping center with 3% stores:
Ridge-Hudson shopping plaza (14 stores); Tuo Guys Plaza {one
department store}; Ridge-Hudson Touwers, housing 345 elderily
residents: Atlantic shopping center with 13 stores; the
Rochester General {Northside) Hospital; the Wilson Health
Center; the 5t. Ann's and Nortonian nursing homes; Hunter
Plaza {eight stores); and Irondeguoit Town Hall. The serv-
ice operated during the uweekday midday period and on Satur-
days for m 25-cent fare, uwhich increased to 30 cents in June
1976,

Along with the fare hike, an experimental second bus
was added on Saturdays. running in the opposite direction
fclockuise) at 45-minute hesdways. Instead of increaszing
ridership:, the reverse bus service caused ridership to split
between the tuo directions, and it was thersYore eliminated
in Septembsar 1976.
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Like DAB, the Loop Bus ifocused upon serving local
trips, slithough it could also have been used to transier to
and from a fixed-route bus. For those residing near its

- route, the Loop Bus provided a lower-cost alternative to
DAS. In addition, the Loop Bus was offered as a means of
circulating people between several mctivity centers in close
proximity. In this role. the Loop Bus has broad implica-
tions since many urban and suburban communities are
confronted by similar situastions of clustered activity
centers that are either beyond convenient walking distance
from each other or, alternatively, are not uidely sepsrated
but discourasge uwalking trips because of an emphasis on faci-
titating automotive traific movement. In such cases, there
is @ lurge, multi~directional pattern of traffic that is
usually not well served by transit.

The Loop Bus failed to generate its eupected ridership
and was terminated in January 1977.

Routes 1% and 23 were the RTS routes that PERT operated
in Irondequoilt between April 1976 and January 1977. Origi-
nally., toute deviation experimentation was proposed for
these routes; however, a January 1976 ridership survey indi-
cated that there was little demand for such an option.
Conseguently., the only changes implemented, other than the
use of small buses, were small scheduling aiterations in
order to better coordinate service with Xodsk Park uorkshift
times. Houever, these changes were insufficiently publi-
cized, leaving potential new users unaware of the possible
benefits of the modified service. Thus, little ridership
change was observed, and RTS resumed operation of these
routes in January 1977 according tc the original timetable.

PERT services were designed primarily to extend the
coverage of transit to new gecgraphic sreass., in new time
periods, and to neu users by providing convenient service
comparable to alternative modes in both servics quality and
price. By crealing & single integrated system in which PERT
service and fixed-route service components complement each
other, transit coverage could be extended and a major demon-
stration objective achieved. Integration was accomplished
by transier timing, the provision of mttractive and conven-
ient transfer locations, coordinated fares, and special
services. This facilitated the use of more than one service
for certain trips, such as a Summerville Shuttie passenger
transierring to the Loop Bus or DABR in order %to travel to an
Irondequoit activity center, or the subscription feeder to
fixed-route service in Greece.
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PERT/RTIS integration was alsc demonstrated by PERT's
operation of reguler RYS during the demonstration. particu-
larly on Urban PERT where PERT drivers and vehicies provided
service on Routes 5. 7 and 9, supplementing the reguiar
service uwith route deviation options. To achieve opera~
tional integration between RTS and PERT. coordination was
required at the institutional as well as the operationml
level. Institutional issues of the Rochester demonstration
sre discussed in Section 4.3,

In addition to integration with the existing fiwed-
route system., DAB was used to substitute for fixed routes
which were not economically vizble., a strategy called "route
rationalization.” QRoute rationalization and transfer coor-
dination are ireated as separate innovations in this
section.

Routla rationalization refers to the strategy of using =
combination of fixed-route and demand-responsive services tc
efticiently match service to particular demand characteris-
tics, usually demand densities. The goal of route rationsl-
ization is to achieve greater coverage and higher producti-
vities than can be achieved by fixed-route service aslone.
This is accomplished by utilizing demand-responsive services
to provide coverage in louw demand density asreas and fixed-~
route services where demand is or may be aggregated.

Greece: In Greece, route rationalization consisted of
substituting DAB service for the ends of tuo routes with
historically lou productivities. Route 1% West {see Exhibit
3.4) was an all-day route running east and uest along Ridge
Road, joining route 1Y% East, a "peak period oniy* route in
irondequoit. ©On June 2%, 1974, Route 1% West mlsoc became a
peak period only route. At the same time, the Greece DAB
service area was extended to include all of the Route 1Y
West path. Previous users of Route 14 whose trips were not
entirely served by Route 1% would have had to transfer to
another iixed route. fiter route rationalization, they
could make their entire trip by DAB ii their destinstion was:
Hithin the Gra:ce DAB service area. Thess riders could also
use DAB t+ rrsasfer to another fiwed-route bus for destina-
tions outs: s the service area.

Prio. te rationalization, Route 10 was an sil-day,
north-south route from a loop in northern Greece to dountoun
Rochester. In September 1974, the first route cutback was
made by eliminating olf-peak service on the Dewey Avenuve-
Latta Road loop above Northgate Plaza at English Road on
Weekdays, and terminating all service above Ridge Road
during the evening and on Saturday. W®hen DAB was in opera-~
tion, Northgate Plaza became the terminal for Route 10
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during the midday period, and Ridge goad on Saturday and in
the evening. On January &, 1975, midday Route 10 service
above Ridge Road was slso eliminated. The integrated serv~
ice concept was for former Route 10 users to use DABR for
locai trips, and to transfer to fixed-route buses al Deuwey
snd Ridge for destinastions outside the gervice area. Begin-
ning January 6, 1975, the fixed-route fare of $0.50 was
retnined {or the combined service, including transier,
during the midday period.

in September 1976. the Dew-Ridge Shuttle began provid-
ing fixed-route service along most pf the route mileage
eliminated under the route rationalization progranm. The
$0.50 feeder fare was eliminated at that time.

irondequoit: In Irondeguoit. the Summerville Shuttle
replaced tuc RTS services, Routes 5 and ! north of Ridge
foad during the cif-peak periocd. #Alsoc, off-peak service on
2TS Routes 9 and 12 north of Ridge Road was discontinued
during the midday period. Houever, the frondegquoit Loop Bus
operated along the eliminated portions of Routes 9 and 12,
and Route 9 was restored after tumo months. following citizen
protests.

The transier coordination concept was closely related
toc that of route rationalization. Since the overuwhelming
majority of the former fixed-route bus riders traveled to
destinations outside the service area fusually the CED).,
after rationalization these riders had to use PERT and
transfer to a tined-route bus to complete their trips.
Consequently, the convenience and comfort of these transiers
was an important element affescting route rationalization.
vTransfer coordination specifically involved the provision of
uniformly short transfer wait times in a pleasant environ-
ment.

Grepce: Efforts to coordinate transfers uere focused
upon the Dewey and Ridge transier point, where Route 10
terminated during the ofi-peak period beginning in Jenuary
197%. Dewey and Ridge uas also the designated point for
transiers betueen Greece and Irondeguoit DAB services. The
first effort to coordinate transfers was the estabiishment
in January 1875 of a policy for DRB vehicles 1o meet every
other Route 10 bus arriving at Dewey and Ridge during the
cff-peak period. This policy uas supplemented in June 19756,
when every other DAB leaving the PERT garage neat Deusey and
Ridge began its run by picking up passengers waiting for DAB
service at the transfer point. Betueen 5:060 A.M. and 3:00
P.M., approximately three buses ieft the gasrage each hour.
although their departures were not uniformliy spaced in time.
The ¥inal transfer coordination effort uas the construction
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of a2 small waiting facility at the Deswey and Ridge transier
point, so that waiting passengers would not have to stand
cutdoors. This station opened in September 1976. At that
time, the Deu-Ridge Shuttle started operations, and its
schedule was coordinated with RTS Route 10 to encourage
transfers.

Irondegyuocit: Itrondequoit transfer coordination focused
on the Clinton Avenue and Ridge Road transfer point. where
passengers transferred between the Summerville Shuttle and
RTS Routes 5, 7 and l1. Schedules were coordinated for
quick transferring, and a transfer station also opened al
Clinton and Ridge in September 1976. ODAB passengers could
alsoc transfer at Clinton and Ridge to RTS buses. but there
was little demand for this option.

In sddition, the Loop Bus schedule was devised so that
quick transfers could be accomplished between it and the
Suymperville Shuttle and RTS Routes 9. 10 and 12. This expe-
dited trips from northern Irondequoit to central Ironde-
gquoil's sctivity centers (Summerville Shuttle or Route 10 to
the Loop Bus) and from central Irondegquoit to downtoun Roch-
ester (Loop Bus to Routes 9 or 12).

$.2.3 Egyipment Innovations .

PERT service in Greece began with seven Twin Cosch
minibuses in August 1573, & Fford Courier modified van uas
purchased from the nearby Batzvia DAB system in December
1973, and put into service the following month. Four addi-
tional buses, two Grummans mnd tuwo Rek-Vee's, uwere then
acquired for the September 1974 service changes, and one
Grumman vehicle was fitted with a wheelchair 1itt. The
£lectrobus, acqguired in conjunction with the Rochester Gas
and Eleciric Company, began revenue service in January 1975.
Three sdditional vehicles with wuheelchair lifts manufactured
By FMC Corporation uere introduced into service in June
1975%. Finslly, twelve GMC-built small buses were acquired
in December 1975 and January 1976 in anticipation of the
start of Irondequoit service. The Electrobus was removed
from service in February 1976.

0f these 2B vehicles {including the Electrobus)., 27
were small buses seating between 12 and 20 passengers; the
Ford Courier van had & seating capacity of only 10 persons.
These uere the only small buses regularly operated by RTS
and, for that reason, represented an innovative form of
transit in the area.



This mixed fleet was the result of a consciocus manage-
ment decision to obtain & variety of bus makes and models .
The objective weas to evaluate s variety of small transit
buses in order to choose the most appropriate bus for future
fleet purchases. None of the vehicles used actually proved
to be highly reliable and. in January 1977, the PERT fleet
acquired seven new vehicles, including three podge Forti-
buses seating between 17 and 20 passengers each, three Dodyge
Fortivans equipped with wheelchair lifts that could Carry
ten seated passengers or six seated passengers and two
wheelchair passengers, and one Dodge Fortivan with =
i4%-passenger seating capacity. At about the same time,
seven PERT vehicles were retired from service, including the
three FMC vehicles, the tuoc Grumman vehicles. one of the tuo
Aek-Vee vehicles and the Ford Econoline van. Thus, the
ileet size remained at 27 vehicles, but several of the most
unreliable were replaced.

Six of the seven new PERT vehicles were leased from a
local Dodge dealer and maintained under contract. The
seventh, a Fortivan, had been previously acquired by RTS to
use as a shuttle bus over = bridge whose sidewalks were
being repaired. Routine maintenznce on this vehicle uwas
performed by RTS, but major work was done =t the local Dodge
dealer. This substantially reduced the PERT maintenance
workioad at the RTS garage. Whereas RTS mechanics previ-
cusly serviced five ditferent types of PERT vehicles., their
eifforts could nou be concentrated on the remaining 12 GM
vehicles, the seven Tuin Coach buses. and = single Rek-Vee
bus. This last Rek-Vee bus wuas retired from service in June
1977,

Since DAB operations depended heavily upon communica-
tion between drivers and the PERT control! room, the effec—~
tiveness of the communication modes used wzas crucial to
operating success. Based on their operational success in
the Batavia DAB system, the first 16 PERT vehicles had digi=-
tal printers installed. Tour listings were transmitted to
individual drivers through digital radio transmissions, and
drivers could also communicate to each other and to the
control room by voice radio transmissions. The digital
printers reduced the likelihood of communication errors, and
also reduced communication time compared to voice communica-
tion alone.

During the spring of 1576, the digital printers uere
replaced with cathode-ray terminal (CRT) video equipment.
Video communication equipmenti had never before becn used on
transit vehicles, although they are widely used in palice
work. Under computerized dispatching of DAB, vehicle commu-
nications were anticipated to become much more irequent
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because instructions to make individual stops rather than
entire tours would be transmitted to drivers. Consequently.
a means of communication faster than the printers uwas neces-
sary in order to avoid transmission backups. The neu egquip-
ment also automsted the communication process. Instead of
signaling the dispatcher when drivers were ready for tour
instructions, they began toc directly access the computer for
tour instructions beginning in January 1977.

On September 23, 1975, the computer-based automated
dispatching system to control Greece DAB operations was
implemented. Before this and during subsequent periods., the
system was controlled manually. Following its initial test-
ing in September 197%, the sofiware was continually refined
and. beginning in early June 1976, Greece DAB dispstching
and scheduling was controlled by computer: manual control
was only necessary when the computer system failed.

In April 1976, lrondequoit PERT services suere initiated
under manual control. Computer control of lrondequoit DASB
operations began in February 1977 and was fully opesrational
by Harch 1%977. Since most of the implementation problenms
uwere solved during the Greece phase-in process. the imple-
mentation of computerized procedures proceeded rapidly in
Irondegquoit.

When vehicle dispatching was being controlled manually,
osrder processors recorded customer and irip information on
computer cards. These cards were then passed on to the
dispatcher., uwho assigned the regquest to a vehicle after
considering such factors as current vehicle locations,
outstanding reguests, and driver schedules. The information
was then relayed to the driver of the vehicle to which the
customer uas assigned., usually along with several other
requests in crder to form a tour. Manually dispmtching DAB
buses thus relied upon the ability of a single dispatcher to
integrate all the relevant information and make assignment
decisions which ensured operating efficiency. This task uas
demanding, and left littie time for quantitative tour plan-
ning. Instead., the manual dispatching process depended upon
gquick, sstute decisions.

Under computerized dispatching, each order processor
operated a cathode-ray terminal, through which he or she
interacted with the computer system. When recording =
request, the operator typed the relevant trip information
(origin. destination, etc.) intc the terminal. I% the
request was for immediate service, the order processor esti-
mated the user's pick-up and delivery time and conveyed this
information to the regquestor. After the computer had expe-
rimented with =1l possible vehicle tour configurations given
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the existing state of the system, i1ndividual pick-up and
delivery times were estimated. To select optimal tour
configurations, the computer system stored both static
fnformation (such as the street netuork and vehicle speed)
and dynamic information {such as vehicle locations and
outstanding trip reguestis?).

Computer—-based dispalching systematically assigned
customers to buses using predetermined service qualiity
criteria., so the entire vehicle tour could be planned. In
theory, the systematic vehicle assignments made possible by
computerization were to improve overall service guality as
well as increase vehicle productivity (passengers per vehi-
cle-hour}. Computerized dispatching is hypothesized to be
most advantageous in larger systems with eight or morve vehi-
cies. The capabilities ol & single dispatcher are exceeded
in such systems, and coordination is difficult with more
than one dispaicher, in addition, the larger the system,
the greater the potential for cost reductions &s manual
dispatching is replaced by computerization. Thus, the
potential improvements resulting irom computerized dispatch-
ing concerned productivity and cost as well as sarvice gual-
1ty.

Other poessible benefits of computerized dispatching
include improvements in the processing af service requests.
for @ recordkeeping operation uwith a large number of trans-
sctions, a computerized system reduces paperuwork dramati-
cally and generates a superior records sysiem. Valuable DA3B
service quality data were automatically recorded under
computerized dispatching, uhile cumbersome manual recording
was reguired otheruwise. Computerized DAB dispatching also
gave the order processors much guicker access to vehicle
tour information, for use in responding to inguiries about
late buses. Oorder processors could easiiy recall stored
information in order to learn the jatest pich-up time esti-
mates. The computer system could also generate the names of
passengers who were. for some reason, scheduled to be picked
gp much earlier or later than sriginally promised when the
service request was made. Control roonm personnel could then
notify those passengers of the change .

fgainst these benefils, the costs of implementing and
operating the computerized system should be wecighed. The
budgeted costs cof implementing and operating the computer-
jzed dispatching system uns $492Z,000, including $302.4%30 for
equipment leasing, $109.630 for system design and testing,
and $79,940 for network coding. Computer operating time was
leased at a fined monthly rate from First pata Corporation;
this rate was significantly less than the actual market
value of the computer time. The actual computer usage cost
per passenger request was estimated at between $0.50 and
40.75 for the supply and demand conditions generally exist-
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ing in Rochester.' This cost is not indicative of wuhat is
possible using a less costly dedicated minicomputer. uhich
is planned for the fcllow-on demonstration in Rochester.
Consequentiy, & cost-benefit analysis was not asttempted
based on the demonsiration results.

in addition to the financisl costs incurred, certain
implementation problems had to be demlt with. including
rpsistance on the part of users and employees in adopting
the system, efforts to modify scitware alfter a mistake was
recognized in practice, and the "dehumanizing™ aspects oi
computerization, such as the possible reduction in drivers’®
discretion in rearranging tours io which they have been
assigned. The reactions of drivers and dispatchers to the
computerized system were important, since = successful
computerized system required that the staif have coniidence
in the dispatching plans generated by the algorithm.

Computerized dispatching of DAB was initially imple-
mented during the last few months of the Haddonfield. Neu
Jersey demonstration project, which took place between
February 1972 and March 1975. Using = small dedicated
computer, the Haddoniield system successiully demonstrated
that sutomated scheduling and dispatching was leasible. Aan
sutomated control system was also used in the short-lived
Santas Clara County, Californis DAB system during late 1974
and early 1975. Finally, the Ann Arbor, Michigan demand-re-
sponsive transit system utilizes = computer for processing
sut not for scheduling service requests; dispstching is done
manually using the output from the computer.

The softuare used in the Rochester demonstration is an
cutgrowth of the system developed for the Haddonfiield demon-
stration. It was developed by First Data Corporation with
the assistance of MIT beginning in 1974. Rhereas the
Haddonfield softwuare had been written in a programming
ianguage that was specifically for the computer harduare
used in Haddonfield, the Rochester softwusre uas uritten so
that it could be used with numerous hardware fascilities. 1In
addition, the scheduling algorithm used in Rochester uwas
much more sophisticated that that used in Haddoniield. The
software has also been continually refined since 1974,
reflecting efforts to increase its capabilities as demon-—
strated in day-to-day operations.

tpaul Connelly., "Time and Cost Associated with Rochester DAR
System.” TSC Memorandum., March 15, 1976.
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The marketing of PERY services was intended to periorm
s number of functions. First, PERT sas an innovatlive form
of transportation for the area and, 1ike any new product,
required a markeiing progranm to promoie citizen suareness
and acceptance. Second, PERT was introduced during s period
when transit ridership, both in Rochester and nationally.
had been declining. Consequently. PERT required a strong
and imsginative marketing effort to combat this trend. In
addition, PERT oifered a variety of services operating at
various times of day and uwith various ilare structures. The
complexity of these alternatives required that a marketing
effort be conducted to make the available transit choices
clear to the prospeciive user. Finally, PERT operated in
service areas that did not correspond to any city's politi~
cal boundaries., and the Greece service area underuent
several changes since the start of service in 1973. Conse-
quently., publicity was necessary tgp make the public aware of
the geographic coverage of PERT Service.

Marketing PERT was accomplished in a number of uays:
several direct mailings ito all households in the area; neus<s
paper advertisements; and slide shouw presentations to public
cificials, large employers, communitly groups. merchants”
associstions, and the neus media. PERT literature uwas
distributed in many stores and public buildings in the ares.

fare Changes

several reduced-fare promotions, usualiy for one week
at a time, were conducted. These sometimes involved hali-
fare coupons that uere either mailed to all kouseholds or
appeared in local newspapers. geduced~fare periods served
seversl purposes: They uere promotional devices and also
served as tests of the capacity of the system if ridership
increased significantly.

tong-term fare changes also occurred during the
project, especially in Irondequoit. These changes consisted
of fare increases to raise revenuse recovery and decreases to
encourage specific types of trips (such as trips by the
elderly. transfer trips, and otf{-peak versus peak trips}.
tong-term lare changes are outlined in Exhibit 4.1 (Demon-
stration Chronologyl and irondegquoit fare changes are
consolidated inm Exhibit 8.2. Fare promotions are listed
belouw.

The Greece DAB reduced-iare periods are listed below in
chronological order.
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qrig 11l Hali-Fsr : puring the
week of Rugust 23-31. 1973. carrnpon&iny to the
major Greece shopping mall's "Back to School™ ]
promotion, hali-fare coupons were available at all
stores in the Longridge Mall and were valid only
$or the return trip from the mall. The Merchants'
Association paid the difference, and there uas
conseguantly no loss in revenues.

puring the week of HNovember

12, 1973, th& DAB fare was $0.50 rather than %1.00
petueen 9:00 A.M. and 3:00 P.M. & direct mailing
to 17,000 households wuas used to publicize the
discounts.

For tuo

weeks in mid-February 1974, the gff-peak fseder

fare {including transier) uas set at 30.40, and

the reverse PERT trip wex free (riders still had
to pay the $0.%0 RTS ifare)}. A PERT and RTS bus

trip generally cost $1.05: $1.00 for PERT plus

$0.05 for the transier. .

; gridage | ' - % Coy puring the
ueek of April 1., 1974%, htli fare coupons WHere
again distributed st the Longridge Mall for trips
from the mall.

Second Half-Fare Heek, The second DAB hali-fare
week occurred during the uweek of Rpril 22-26,
1874, Unfortunately. the first day coincided with
the last day of a five-day RTS drivers® strike.

T On May 15-146, 1974, several
hundred h:ii fare coupons for senior ciltizens uere
distributed at Longridge Mall.

Hsli-Ffare Neuspaper Coupons, During the ueek of
September 30, 1974, hali-fare coupons lor DAE uere
placed in local neuspapers.

1§~ i i i ; During three wesks
in June 1975, prouotionni PERTY newsletters ware
mailed to 22,000 households in the service mrea;
the newsletters inciuded hali-fare coupons for
specific services and weeks. Unfiortunately, the’
use of third-class positage resulted in all house-
holds receiving the neusletters at about the same
time and generally laste, <Custiomers were conse-
quently allowed to use the coupons for one ueek
after their expiration date.
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= ; 11; K second hali-fare
coupon mailing was cnn&acttd betuween 1late January
and early March 1976. The service ares uas
divided into five subsreas, with roughly the same
number of households in sach, and a "Winter
Wonderline™ hali-fare coupon was mailed to =il
22,894 houzeholds over & sixXx-ueeR period. The
coupens mEailed within each subares were valid
during overlapping tuo-ueek periods. Senior citi-
zens could split the coupon and use it for two
hali-fare coupons during the midday reduced-fare
period for the elderly.

& thivd DAB half-fare ueeh

occurted during the ueek of March 1%, 1%77.
Uniortunately; the neuspaper advertisements
announcing the change appeared lste.

The following subscription service reduced-fare promo-
tions were conducted in Greece:

; : ST i g ice | During the

ueek of September 24, 1973, a raducaﬂ fare promo-
tion was instituted for work subscription service,
with the weekly fare reduced from $7.00 to #5.€0.

Coinciding

with th& ofi-peak DAB feeder promotion in February
13874 was a three-week subscription feeder promo-
tion in which the uweekly subscription rate was
reduced from $7.50 to $5,.00.

! ript; Feede - i During the
week of NHovember 11, 1974, a seuunﬂ promotion of
subscription feeder zervice uas conducted similar
to the promotion conducted easrlier in the year.
The weekly fare was reduced from %7.50 to #5.00.

Puring

the week of February 24, 1977, no fare uas charged
tor werk subscription service. Housver, this uas
not asctively promoted, but was described by PERT
management as an expression of appreciation to the
riders who had continued using the service through
the severe winter weather, vehicle shortages and a
fare increase.

Buring the week of Cctober 1i. 1976. no fare uas
charged for Deu-Ridge Shuttle service.
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Four reduced-fare promotions were held in Irondequoit
as & means of increassing ridarship:

Y. DAB Half-Fare Coup For two weeks between July
26 snd August 7., 1976, DAB passengers couid use
half-fare coupons that appeared in the weekly
Irondeauoil Press.

P = Fre: i puring the wesk of Octo-
ber %, 1976, thnrn tas no fare on the Irondequoitl
Loop Bus.
prunataon aulnc:ﬂaﬁ with the Greece uwork tuhtariy-
tion free-fare week of February 28, 1977 {(see
abovel.

:I",

puring the week of March 7,

!9??, the reguitr DAS fare was reduced from $1.25
tp $0.66. Special DAB fares {elderly and handi-
capped., additional passengers) were haived.

The PERT marketing and promotion program began in April
1973 ~- three months before the start of service in Greece
-~ when preparation of printed information materials and the
visual slide show was initiated.? Altogether, the initiasl
wegtart-up™ marketing effort continued through the first six
weeks of service; the listing in Exhibit 4.4 summarizes the
activities of that period. The dollar figures are the
initisily-budgeted amounts, and serve as an indication oi
the level and amllocation of the budget.

The total first-year matrketing budget for PERT wuas
approximately $42,000, which represented 13.8% of the
first-year operating budget. Hany of the funds ieit over
from the start-up campaign were spent in the late spring and
early summer of 1974, prior to changes in the Greece service
srea and operating hours made in June 13974, The marketing
technigques used were similsr to those of the start-up
program: direct mailings continued to be used most hesvily.

i W W TR T W -

2ror & more detailed description of PERY marketing sctivi-
ties prior to and dur;ng tha e:riy stages of Ptnr sarvitu
in Greecs, see E - ; : Bter. _New
York, presented at tha Fifith annuli Intarnaticn:l cunitr~
ence on Demand-Responsive Systems on November 13, 19735 in
oskland, Californias by Houard M. Gates, Director oi Public
intormation, Rochester-Genesee Regional Transportation
Ruthority.
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EXHIBIT 4.4
INITIAL MARKETING EXPENSES

Preparation and initial marketing of visual presentation
Preparation and printing of information folders

Direct mailing of 20,000 general information brochures and
special interest brochures; preparation costs

Outdoor advertising; 12 boards for 3 months each;
production costs

Newspaper advertisements: Six 4-by-10 ads in local papers,
two ads in major metropolitan papers; production costs

Production and distribution of counter displays
In-plant industrial promotion

Press releases, NEWS conference-1luncheon, etc.
First-day-of-service activities

Contingencies

TOTAL
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5,800

3,450
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Over the scheduled two and one-quarter years of the
Greece and Irondeguoit demonstration beginning April 1.
1975, 114,872 wuass budgeted for marketing and promotion, or
84 ,2%0 per month. This represented 3.5% of the total demon-
siration project opernting grant of 3.6 million dollars.
{The total demonsiration budgaet iz estimated at about 4.8
million.¥ The marketing budget included $35.,500 for direct
mailings, 40,022 for newspuper advertisements, and SIS, 325
for brochures. 1In addition to the sbove, %$23,062 was set
agide for the marketing and promotion of fare, ssrvice, and
marketing experimentation.

Irondequoit PERT services mere planned and implemented
with considerable community input. In July 1975, nine
months prior to the start of service, an Irondequoit Citi-
zens® ARd Hoc Commitiee on Transportation uwas formed. This
group met every two or three weeks with sither PERT, RGRTA
or MIT otficimls. The commitiee reviewed and commented on
the service plan prior to its implementatien, snd forwarded
other residents® reactions following its implementation.
Four public meetings uwere alsc held prior to service initia-
tion: two in September 1975 in order to solicit citizen
views on transit needs. and two in February 1976 in order to
present the Irondeguoit service plan. For the latter meet-
ings, an sudio-visugl slide presentation was mude. Presen-
tations were also made to various community organizations,
local elected olficials. large employers, merchants' sssoci-
ations, and the neus med:ia. Prior to the start-up of Iron-
dequoit services, information brochures uwere mailed to
approrinately 22,000 households in and adjiacent to the Iron-
dequoit target area. Radio and neuspaper advertisements
slso appeared during the three uweeks prior to service initi-
ation and continued for several weeks alterward. Specially-
directed promotions were slso conducted. 1In MNay 1376, for
example, 3 free DAER pass was mailed to households in the
lower St. Paul Boulevard nrea. These housesholds represented
the market formerly served by Route 5 which had to use DAB
during the midday end early evening periods when Route 5 uas
discontinued. However, it should be noted that little
promotion was done in the Urbarn PERT service area.

In addition to fare incentive promotions and the initi-
ation of PERT service: there was an sxtensive merketing
program associsted with the expansion ol service for the
handicapped. Handicapped service to points sutside the
Greece service area began in Juni 1975; and wuas expanded in
September 1973 to include handicapped Irondequoit residents.
This reguired considerable direct contact with social serv~
ice mgencies, nursing homes, eic.
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pPubiic Relations

pside from the speciiic macketing and iare promotion
efforts described. PERT maintained an on-going public rela-
Ltions program. A permanent customer reiations professional
was employed during the demonsirvration to maintain close
rontact with the community. and one MIT staff member also
worked directly wilh community groups. continual interac-
tion cccurred with large employers such as fodak, merchanis’
groups. sSenior citizen and other community social groups.
various church and civic groups, social service agenciles and
nursing homes.

tn addition to working through recognized organiza-
tions. PERT attempted to remain responsive to its individual
customers. Scveral direct mailings in the sprvyice area uwere
made, as described 2arlier. New residents uere contacted
through the "Helcome ﬂagnn!ﬂaaylinilty #Hostess"™ and given &
complimentary pass for one free fare. In this uay, alil
residents of the service area wera indirectiy contacted by
PERT at some time.

Beginning in January 1975, postage-iree cards uere
placed on all PERT buses in Greece for riders to submit
comments on PERT service. 211 cards and letters were
ansuered, although the specilac issyes raised were often nol
directly addressed. & complimentary pass for one free fare
was incivded in this response jetter. However, the majority
of the interaction with cusiomers pccurred by telephone,
mostly in the form of complaints about a specific service
deiay. Beginning in November 1975, a "uweekly complaint log™
was kept by PERT management, providing a daily record oif the
number of complaints received.

4.3 PERT SERVICES IMPLEMENTATION
4¥.3.% Implementsiion FProcassg

In 1969, a research team from MIT began &N investiga-
tion of possible sites for o federal dial-a-bus demonstra-
tion. The PERT idea uas gonceptualized when this tean
visited Rochester in October 1969 and met with several iocal
transportation officials, including James Reading, Resident
Manager of the National City Lines Management Company. which
was operating the city-ouned transit system at the time.

Mr. Reading was particularly enthusiastic about implementing
dial-a-ride in Rochester. and suggested that it might be
ysed to replace unprofitable fixed-route bus lines, in addi-
tion to serving suburban areas not then covered by transit.
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In the summer of 1970, UNMTA selecled Haddoniield, New
Jersey rather than Rochester as the location for an UNTA-
sponsored demonstration project. €The Haddonfield demon-
stration was initiated in Februamry 1973 and ended in March
1975%; the system ceased operations at that time.} Although
Rochester wmas not chosen as the loomtion of the UMTA demon-
stration project, interest in = disl-a-bus service remained
high. In July 1970, Robert Aex, Executive Director of the
recentliy-formed Rochester-Genesee Regional Transportation
Authority, attended & one-day seminar devoted to disl-a-ride
at MIT. Nr. Aex subseguently expressed a willingness to
impiement an experimental dial-a-bus and subscription serv-
ice program in Rochester, and MIT staff members soon became
involved in the planning of the system. MIT was =lso
requested to develop & computerized dispatching system that
was foreseen as an integral part of the planned transit
system.

In October 1971, RGRTA implemented a small disl-a-bus
and subscription service system in the toun ci Batavis., =
small, self-contained community whose private fived-route
bus system had just been acguired by RGRTR. The resulis of
this system uwere fsvorsbie., and MIT wes zsked to investigate
several suburban areas of Rochester and then select the most
appropriate site for a suburban test project. The suburban
ares of Greece and northuestern Rochester was chosen because
it had a relatively high population density, uwas poorly
served by conventional transit, and contained & number ol
jarge employers within a concentrated area. The Kodak Park
complex, with an employment of 25,000 persons, uas & partic-
ularly attractive site for implementing work subscription
services.

MIT tested a number of potential service areas using =
diml-a-bus simulation model and., an 7« result, a 9.6 square
mile service area was chosen. MIT sstimated that the dial-
#~bus system uwould have & mode share of about 1.5 to 2
percent, or about 8.7 to 11.8 demands per sgquare mile per
hour sfter about one yezr of service. Sample simulation
runs were made assuming & 1.5 percent mode shure, 1.2
passengers per itrip demand, and 10 vehicles with an average
vehicle speed of 15 miles per hour. These runs genecrated =
vehicle productivity level of 9.6 passengers per vehicle-
hour and an average wait time of 14 minutes.¥ In actumlity.
demund density did not reach the estimated levels and vehi-
cle speeds averaged about Il miles per hour, resulting in
productivity and service levels which were lower than those
forecast by the simulation.

o e W S e e e e T A W

IMassachusetis Institute of Technology, "Development of the
First Persocnal Transit System for the Rochester NMetropoli-
tan Arez." Novenmber 19%73. page 21.
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As preparations for PERT service in Greece were being
made, plans were also underuay to expand PERT services into
other suburban areas. In January 1974, only five months
aiter PERT service in Greece had been implemented, plans
were made to implement dial-a-bus systems in five sther
suburban areass by February 1978, including Irondeguoit,
Henrietta., Gates-North Chili, Brighton. and Pittsfiord-Pen-
fjeld-Perinton. In addition, the Greece service area was
scheduled tc he expanded in three stages. By February 1977,
a total PERT vehicle fieet of 70 vehicles uas envisioned.
Computerized dispatching ol the dial-a-bus system was to
begin in early 19375.%

The planned expansion of the PERT system was confiirmed
in the Conprehensive Development Program lor Public Trans-—
portation prepared for the RGRTIR in October 1974 by ECI
Systems, Inc. {now Multisystems, Inc.3. In this report. =
system of seven rather than six PERT areas uas envisioned.
in addition, a proposal uas made to substitute dial—-a-bus
for inner-~city, fixed-route service during evening hours and
on Sunday.

The PERT expansion plans culminated in an application
to UNTA in October 1974 %o establish a tuc and one-half year
demonstration project in which demand-responsive services
would be sxpanded and integrated with the established
fived-route system. The application called for the imple-
mentation of computerized dispatching in Greece in early
1875, the expansion of the Greece system and the initiation
of the Irondequoil system in September 1975, and the estab-
lishment of & PEAT system in Henrietta in July 1976. R
total of 20 small buses would be acquired, bringing the PERT
flocet to 32 vehicles.

The demonstration officially began on April 1., 1975,
three months iater than planned. Conseguently. the timeta-
ble of events uans set dback by three months. However, the
criginal June 30, 1977 demonsiration termination date uas
retained.

Implementalion of computerized dispatching, scheduled
to be phased in at the start of the demonstration, did not
begin until September 1975. The phase-in proved to take
fonger than anticipated due to the gradual discovery and

*Massachusetts Institute of Technology. rFupansion Strategy
jor the PERT Disl-A-Bus System,™ January 1974,
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correction of errors in the coded street netuwork,
unacceptably slow computer response times, & delay in the
delivery of the new communication eguipment required for
eificient computerized operations. and an Apriil 1976 fire at
First Data Corporstion time-sharing computer facilities
which further reduced computer capacity and incressed
response time.

After the September 1975 initiation, an increasingly
iarge number of evening service hours were operated under
computer contrel, generally beginning around 4:00 P.N.
{demand usually dropped sharply after 3:00 P.M.3}. The first
attempt toc operate by computer for an entire day uwas made on
Saturday, October 4. 197S5. 8y December 1575, most evening
and Saturday service was being coperated under computer
control. MWeekday computerized dispatching was attempted
first on Janusry 12, 1976, but several months passed before
it was operating satisfactorily. The first week of June
1976, 15 months asfter the demonstration began, marked the
beginning of full-time compulerized dispatching; reversion
tec manual control was necessary only when a major system
failure occurred. This section describes the major problems
that resulted in this delay.

; : : r§: Early problems in the implementa-
tion of couputerized dispatching were caused by errors in
the street file. In order for the system to function prop-
erly., all possible addresses within the service area and
their geogrephical coordinates had to be entered in the
computer*s memory bank. Through a gradual trial and error
and rechecking process, omissions were discovered and errors
rectifiied.

Lo : : The Rochester computer-
ized dtspntchang system was operated through the time-shar-
ing computer facilities of First Data Corporation in
Waltham, Massachusetts. Rlthough direct phone lines uere
established Between Rochester and the First Data Corporation
facilities, system response times uwere often excessive
because of queuing at the First Data facilities. Delays of
3¢ seconds to one minute were common during the first feu
months. Since access to the computer was required with each
incoming regquest and each time a vehicle made & pick-up or
drop-off, intolerable delays in the control room and on the
road occurred.

The response time problem was corrected during the
winter of 1976 through the assignment of greater computer
priority to the Rochester DAB scheduling requesis. However,
in early ARpril 1976, a fire destroyed much of the First Data
Corporation computer facilities and system response problems
continued for the next two months. Around mid-June, First
Data Corporation modified its system so that up to 35X of
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its resources could be silocated to the DAB system if
required. This change essentially solved the system
tesponse problems.

Lo ot} : uipment: The implementation of full-
time computerized dispatching RS delayed for several months
by a delay in the installation of the an-hoard video commu-
nication equipment. @As discussed in Saection %.2.3, the
frequent transmission of tour intormation to drivers under
computerized dispatching necessitated a more pificient
communication system than could bBe provided by either the
radic or digital systems previousiy used. Houwever, the
cathode-ray terminals uwere not installed on all oi the PERT
vehieles until May 1976, gperations prior to that time
relied praincipalliy on vehicles with digital equipment and
radios. The General Motors buses. which were used as
substitutes betuween pecember 1975 and April 1976, had no
communication equipment during most of this time. Under
such conditions. the resulting communication delays seri-
ousiy limited the cffectivenass of computerized dispatching.
conseguentliy., reiiable testing ol the sysiem was delayed.

gther Softuare Chant . During the entire demonstra-
tion period., the computerized dispatching soltware was
continually evaluated and modified. These changes uwere
usuaily made to correct percecived problems in the operation.
for exanmple, the number of pichk-ups oF drop-oifs transmitted
to drivers during each communication was increased from oneé
to tuo and later te three in responsé to drivers' complaints
about their 1nability to ansuer passengers’ questions about
when they wouild be dropped oii. Ancther change gecurred in
May 1976. when passengers transferring toc DAB were assigned
greater priorily because of the poor service they uere
rooolIving .

A major soltuare change occurred in January 1377, when
direct driver communical:ion with the computerized dispatch-
1ing system uas implemented. Formerly. drivers uwould signal
the dispatcher that they had made = stop ond the digspatcher
would direct the system to update that driver's tour. #Aiter
the change, drivers received & revised tour directly from
the computer upon completing =& stop. This louered the duell
times at each stop and relieved the dispatcher of this uwork.

other soituare adjusiments were made to the operation.
in April 1976. a nunber of changes were made SO that new
tours Wers generated in response to certain conditions, such
as a vehicle running significantly ahead or behind schedule.
The method of scheduling driver relief times was reprogram=-
mod in October 1976 because oif inetiicient tours resuiting
from the existing procedures.

Finally. the relative weights of the objective function
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parameters uwere constantly resdjusted over time in order to
derive the most desirable form for the given demand levels.
The objectiive lunction formed the heari o the dispaiching
algorithm by representing a set ol parameters that were to
be minimized in making passenger assignmenis to buses,
{These paranmeters included system response time, ride time,
pick~up deviations and tour lengths.) HAdjusting the weights
of these parameiers consequentliy atfected fthe way that
passenger assignmenis were made. For example, drivers
complained that there was too much emphasis on reducing unit
times. and tours consequently zigzagged excessively. In
response., greater priority was given to shorter ride times
and a penaliy flactor for reversine directions uwas inserted
intoc the slgorithm in March 1877.

: : : Computer operations were oiten
sub;ect to lnterrupttnn by harduare system failures. As
shown 1n Exhibit 4.5, there was an aversge of 17 system
failures per month once full-time computerization began in
June 1%76. Each failure lasted an averasge of about two
hours, resulting in about 9% of all operating time being
under manual control. Although no statistical dats are
avatlable, harduare failures uwere apparently much more
frequent during April and May 1976, following the fire =i
First Data Corporation.

The reversion to manual operations following & system
fatlure was atded by a back—-up 1o0og of mil computer transac-—
tions that was continually updated and printed on a termimal
in the PERT control room. When & system failure occurred,
this log would i1nform the dispatchers of all requests that
were awaiting pich-up as well as what passengers uere pres-
ently on tours.

Even with the aid of the back-up log:, the control room
staffl needed several minutes 1o orient themselves towasrd the
state of the systenm and assign waiting passengers to vehi-
cles. Consequently., when the system was doun. no further
service request calls were accepted while inquiries were
mado regarding the nature of the failure. If a short inter-
ruption was foreseen, operations were temporarily halted as
the control room uwaited for the computer system to be
repaired. If a longer failure was anticipated, the control
room reverted to manual operations. In either case, a delay
occurred and the level of service provided to customers
suffered.

- Yol ta ] Originally scheduled to
hegin undet computerized dispatching on January 1. 1976,
Irondequoit PERT service did not begin until April 12, 1976.
This was primarily ceused by a delay in the delivery of the

.



Jume 1970
July 1976
Auggrast 1976
September 1976
{xtober 1976
November 1976
December 1976
January 1977
February 1977
March 1977
April 1977
May 1977
June 1877

Ave rage

COMPUTER DISPATCHING SYSTEM RELIABILITY

EXHIBIT 4.5

{June 1976-June 1977)

Nusber of

i
Breakdowns

9
14
27
1§
17
34
14
17
27
io
10

4

!

EIN

Down Time {Hours}

Down Time uas Percent
of Total (perating Hours

3.0

7.8
4.7%
3.7%
0.9%
15.7%
8.3%
12.2%
10.3%
10.7%
16.5%
20.4%
1.8%
3.0%

9.1%

a N ;
Inciudes computer hardware and communications oguipment breakdowns
as when service was stopped hecause of software probiems.

Source:

Nigel H.M, bilson arat Neil T
Rochester Dial-A-B

Tecknolony, July T977.

G-u 1

Colvin, Computer Control of the

ide System, Massachusctts institute of



new buses and communication egquipment required for
Irondequoit service. In sddition, the collection of PERT
services in Irondequoit were more ex‘ensive and diverse than
in Greece and reguired a greater planning and market sffort
prior to implementation. Because of the delays in imple-
menting computerized dispatching in Greece, Irondequoit
computerized dispatching ﬁzd not begin to be tested until
February 1977.

B it er ' g ig In the summer of 1976,
the dac:sinn not to 1apiament PERT service in Henrietias was
made for two reasons. First, severe vehicle breakdowun prob-
lems were experienced during the 1975-76 winter. and there
were frequent vehicle shortages. Establishment of a third
area distantly removed from the other two would have
compounded the problems. Second, since demand and revenues
in Greece were falling short ot those estimated in the
demonstration budget, it appeared that there might not be
sufficient funding svailable toc support service in
Henrietis.

Iransfer Staftion Delays. To help integrate PERT and
RTS bus services., tuo transfer station facilities vere
constructed for the convenience of transferring pRESSENgers.
In Greece, a station was built at Deuwey and Ridge, adjacent
to the PERT garage. In Irondequoit, & station was buiillt at
the Clinton Loop where the Summervilile Shuttle and RTS
Routes 5, 7 and 1 terminated during the off-peak period.
These stations were opened to the public in September 1976
after a series of delays. These facilities were initiaily
planned to be completed for the 1975-76 winter.

Plenning work actually began in July 1975 when RGRTA
contracted with a local architectural firm for design work.
The firm worked for several months, but its designs proved
to be too expensive to implement within the allocated
budget. {The contract, which specified a fixed-percentage-
of-construction fee, may have encouraged elaborate designs.}
In December 1975. RGRTA stopped working with the local
architect and, instead, a local engineering firm was engaged
to do site drawings of the tuo respective areas and to
prepare specilfications for bids. Bids were advertised on
March %, 1976 and opened on April 2. Contracts were suarded
and site preparation work was completed in June. There was
@ delay in construction of the transfer stations ms 8 result
of additional design and analysis regquired by the City of
Rochester before building permits could be granted. Follou-
ing that. there was & short delay in the delivery of the
stations' fiberglass pasnels. Even as the stations were
being completed, the fixtures for the direct telephones uers
being delayed by a UPS strike. The PERT manager finally had
to construct plywood fixtures for temporary use when the
stations opened.



After the stations opened. the heating was found to bhe
inadeguate as the westher turned colder. A contracier uas
engaged to make necessary modifications., but the contractor
LI & one-person operation and he had a heart attack in
Hovember 1976 followed by a relapse in January 1%77. Conse-
quently., the winter passed with no improvements in the heat-
ing system; the situation was still unresolved in mid-1977.

Difterences in priorities existed hetween the various
institutional organizations involved with the provision of
PERY services. in the eariy stages of the system's develop-
ment, there was dissgreement over PERT hetueen RGRTA staff
and RTS upper management. RGRTA was concerned that RTS bus
ridership had been slecivily declining for over 25 years,
operating costs uere beginning to rise rapidliy. and the
prospect of increasingly large deficits seemed imminent.
Robert Aex, the first executive director of RGRTA., felt that
radical 1nnovations were necessary to counter these transit
trends. Perceiving an untapped suburban market., innovative
services such as Park-and-Ride routes, Bial-A~Bus and other
paratransit services were conceived for reversing Roches-
ter's _:ansit trenids, Fral-a-Bus was viewed as a means of
expawding transii coverage into previocusly unserved areas
and therefcre boosting ridership, and of substituting for
unprofitable oii-peak fixed-route services, thereby improv-
ing RTS operations.

Jack Garrity, who repilaced Reading as manager of RTS,
viewed the cjtustion differently. He observed that the
tived-route system was hasically sound, but in desperate
need of new capital equipment and fscilities snd additional
funding fsr opcrating expensos. He felt that the develop-
ment of & rel:able fiwed-route system should be the foremost
objective, and vieuwed DAB as an effective but expensive
mechanism for expanding transit coverage into lowu-density
suburbs. He felt that DAB subsidies would be far greater
than those on the f:xed-route systen, and ihst it was
unrealistic to expect GAD to improve the system's financial
standing as ARex predicied.

Garrity essentially refused to commit RTS to the DAB
concepl because hes thought the DAR ohiectives were unrealis-
tic, Although BTS efficialiy operated PERT services, and
mapy of 1is stafii members came frem RTS. Garrity viewed PERYT
a5 an aulonomous oarganization Lo which RTS provided drivers
and vehicles and billed accordingly. Con.equently, RGRTA
and MIT had to play & majer role in planning and managing
PERT services. a role for which neither was well prepared.
RGRTA lacked the manpower to closely oversece the proiect,
and MIT was hindered by distance and, as an academic organi-
zation, was perhaps not prepared for the role of managing a
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transit system. Thus, the PERT system uas somenhat isolsted
from RTS. Many persons, both inside and cutside the PERT
organization, viewed PERT as the orphan in the family of
Rochester transit services.

Since RTS would not play the leadership role in PERT
planning and management, the demonstration was structured so
that MIT would be responsible for PERT operutions and
sanagement.? In addition to MIT stail members having a
proven expertise in the new paratransit field, MNIT was seen
ss uniquely gualified to implement the computerized
dispatching system planned for the demonstration. This
arrangement was acceptable to RIS, since it did not require
/TS to take respomnsibility for PERT. At the time of the
demonstration application, the route rationslization actions
of 1974 hand apparently sirengthened the opposition to PERYT
among RTS officials. Although s logical expediency given
the unwillingness of RTS toc manage PERT, the lack of manage-
ment integration of PERT and RTS created the operational
problems described subsequently, which were not resoclved
until the demonstration’s second year.

The organizational problems uere compounded by the
division of authority between the RGRTA commissioners, the
RGRTA staif and RTS management. The designated chsin of
command is from the RGRTA commissioners o RTS management,
wi*th RGRTA staff serving in a staff role to the commission-—
ers. In actuality, houwever, the RGRTA commissioners did noi
assert themselves as the primary policymakers until about
the middle of the demonstration. Until that time, RGRTR
commissioners and other staff members could not recall an
pccasion in which the commissioners did not follow RGRTA
staif recommendations. In fact, Robert RAex sbruptly
resigned as executive director of RGRTA in January 19576,
alter receiving a majority vote of confidence that was not
unanimous :

fex's resignation came as & shock, authority commis-
sioners said later. Moments before he resigned, Aex
was given a 5 to 1 vote of confidence by the commis—
signers. TWo commissioners abstained from voling.
Another commissioner was absent. Rex. 63, gave no

o S A i - S

SThe demonstration application states, "The Authority will
contract with a consultant (MIT) who Wwill have responsibil-
ity for overall demonstration project administration. oper-
gstions sdministration {including = resident operations
manager}, administrative overhead (inciuding travel
expense, secretarial support staff, materials und supplies.
ete.), and limison with project participants {UNTA, RTS.
MYSDOT, and any indepsndent contractor selected by UNTAI.™
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reason ior his rosienation then and has since remained
silent on the guestion. While the vote for ARex
appeared favorable. the tally could have been construed
as insufficient support by u man who demanded almost
total backing hy commissioners., sources said,®

Ffollowing Rex's resignation and until the appointment
of Joseph Silien as execcutive director in October 1976,
RGRTA d:d not play a strong role in PERT management. Howard
Gates, the RGRTA director of public relations, was acting
director during this period. but did play an active leader-
ship role, possibly because of the temporary status of his
new positien.

flthough the overall demonstration program suifered
from some managemont difficulties, the computerized
dispatching component of the demonsiration was managed quite
cfftectively. This uwas significant because the previous UMTA
denmaonstration of computerized dial-a-bus dispatching in
Haddondield, Newn Jersey sufiered from several manangement
problems. For that demonstration, one contractor developed
the harduace and soltusre for the project. while three other
contractors were ultimately responsibie for implementing and
gperating the systom. There was a frequent lack of coordi-
nation between these four firms. In Rachester, the assign-
ment of full responsibility to MIT for both developing and
operating the computerized system proved Lo be a much more
effective management structure.

4.%,2 baily Onerations
personnel Requirements

Adminjsirative nnd Control Room Staff. Prior to the
demonstration, PERT wus nmanaged by o full-time resident
manager with a full-time secretary. They uwere joined after
June 1974 by an administrative assistant whe also dispatched
part-time. Initialiv. thore was a full-time dispatcher and
tug fuli-time order processors, one of which dispatched
part-time. &n DAB servioce in Grecce expanded, additional
persons were added to the control room. By early 19785,
there were generally one dispatcher and {wo orvder processors
working during morning and afterncon hours, and one
dispatcher and one order processor uworiting during evening
wours. HAfter the demonsiratlion began, a dirvrector of special

tpritchard, Keith, "Frustration Takes i1ts Toll at RTS.™

Poghester Democrat and Chrenicle. February 1, 1976. page
18.
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markets was hired to take responsidbility for marketing and
public relations. A computer programmer/operator uas also
hired in the control room when computerized opsrations
began.

In early 1976, the PERT administrative structure uas
significantly revised by the new resident manager in
conjunction with the initiation of Irondequoit service.
since the demonstration requirements had greatly increased
the data tabulation and recordkeeping tasks, this function
was occupying most of the administrative assistant's time.
A full-%time bookkeeper was hired and the administrative
assistant became responsible for driver supervision and
general administration. The former senior dispatcher became
responsible for mll control room operations, which uere
expanding with the addition of Irondequoit service. This
allowed the resident manager to concentrate his efforts on
general troubleshooting and vehicle availability, which had
become the system's major problem,

With the cutback of PERT services in January 1977, the
control room staff was also trimmed slightly. By that time,
the PERT system had evolved into the organizational struc-
ture shoun in Exhibit %.6. The resident manager position
uas eliminated as many operational problems were solved.

When computerized dispatching was introduced, it was
anticipated that one dispatcher would be able to handle both
Greoce and Irondequoit DAB operations. initially. each
service sres continued to have a separate dispatcher, prima-
rily because of the need for a manual back-up capability.
Reginning in June 1977, however, one dispatcher handled both
service areas with the control manager or computer supervi-
sor becoming @ second dispatcher when manual dispatching was
required. The number of order processors was also reduced
in both January 1977 and again in June 1977, when one order
processcr was required to handle both service areas.
Houwever, these changes reflected the DAB and work subscrip-
tion service cutbacks at those times rather than computer-
ized dispatching.

; ik : PERT drivers were
unionized employees of RTS working under the same union
agreement as other RTS drivers. This required paying union
pay scales and prohibiting part-time drivers, thus escalat-
ing PERT's operating costs relative to other DAB systems
{ses Appendix Section A.203.

Drivers chose PERT work rather than regular RTS work on
the basis of seniority. The only difference was that driv-
ers choss PERT on an annual basis each Janumry rather than
being scheduled three times per year as other RIS drivers
were. This change uwas made in order to limit the amount of
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training of new drivers. In sddition, PERT demund did not
slscken significantly in the summer as KTS demand does and,
consequentliy, driver vacations had to be staggered over the
year.

PERT drivers formed a unique group in the RTS union
because of the different nature of their work and their
physical separation from other drivers. 1Unlike other RTS
employees who reported to work at the RTS garage on East
Main Street., PERT drivers reported to the PERT garage in the
Greece service area. PERT also maintained iits oun extra
board ~- those drivers who do not have scheduled runs but
substitute for regular drivers who are absent, or who
provide additidnal services such as charters.

The mechanics who serviced PERT vehicles;:; on the other
hand, were generaslly regular RTS mechanictz who worked at
East Main Street and serviced both RTS and PERT vehicles.
{Dne full-time mechanic uas located at the PERT garage and
provided very minor maintenance services, sand & bus washer
cleaned the buses at the PERT garsge each night.) After
garly 1975, four RTS mechanics devoted most of their efiort
tp the 28 PERT vehicles. In Janusry 13977, during the most
critical vehicle shortage, two additional mechanics uere
assigned to PERT wvehicles. At the same time, seven PERT
vehicles were taken out of service and replaced by vans and
buses maintained under contract by private sector organiza-
tions. This leit only the tuelve GM vehicles. the seven
Tuin Coaches and one Rek-Vee vehicle to be maintained by
RTS. The remmining Rek-VYee vehicle was retired from service
in June 1977.

When PERT services began, personnel training toock place
cver a five-ueek period prior to the start of service.
puring the first week, @n RTS dispatcher was chosen to be
the PERT dispatcher and was oriented toward the nature of
PERT services. During the remaining four weeks., the PERT
dispatcher, the project manager and an MIT representative
established control room procedures and trained the remain-
ing staff of ten drivers and tuoc crder processors. They
were introduced to PERT conceptits, familiarized with the
Greece service srea, and trained to use the new eguipment.

Training of personnel hired later was less extensive,
since they had the beneiit oif observing an ongoing opera-—
tion. Drivers and order processors were generally familiar-
jzed with the service areas and then observed other workers
for tuo days before starting on their oun. Discussions with
a number of drivers and order processors in March 1977
revesled that these employees gensrally felt that their
training was satisfactory.



Dispatchers, on the other hand, had varying amounis of
training and some problems were reported. Most of these
persons were former corder processors. Their treining
consisted primarily of westching the dispatcher process
orders; on some days, they uere slilowed to dispaich under
the guidance of the dispatcher. During this period., train-
ees were familisrized with union work rules. Some o0f these
dispatchers said that dispatching uwas very difficult at
first, particularly when they were learning union work rules
and hed to handlie the special situations thatl arose with
gay-to-day operation.

When computerized dispatching snd the new communication
equipment were introduced, mll employees received special
training for about two days by MIT and First Data CTorpora-
tion stafi. Drivers and control room employees felt this
training was adegquate, In addition, @ full-time computer
programmer/operator worked continuously in the control room
to handle any computer problems.

Management., Virtually everyone in Rochester connected
with the demonstrastion, from the PERT order processors to
the RGRTA commissioners, expressed concern about the fact
that major demonstration decisions were made by & non-resi-
dent group. The situstion was viewsd as unsatisfactory
during the demonstration's first year and the 1% months of
operation prior to the demonstration. Beginning in the
sunmer of 1976, Tom Brigham of MIT began to play & full-
time, in-residence management roie, and control room person-
nel unanimously sgreed that this considerably improved the
situstion.

Members of the control room stafif had a number of
specific complaints about the menagement system prior to the
summer of 1976. Almost everyone ftold of situations in which
& memo would be received mandating an immediate change in
operations, but no one who knew the motivation for the
change was present to ansuer gquestions or help implement the
change. At other times. the PERT managers would be asked to
comment on = proposed change, and while they analyzed the
change and prepared comments, the directive for implementa-
tion would already be received. There were also communica-
tion problems at the upper levels of management as a result
of the division of management responsibilities between
AGRTA., RTS mnd MIT. The RGRTA director of marketing. who
uwas responsible fer preparing PERT promotional materials.,
toild of first learning asbout a planned promotion scheduled
for three weeks later at 2 regular RGRTA commissioners®
meeting, along with everyone else present., including the
press. Other promotions were planned and implemented with
little input from PERT or MIT stafi members. and a number of
tactical and typographical errors resulted.
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Sprvice | pin Persons involved in the project also
felt that too many service changes uere impismented during
the project's life, MNajor service and lare changes were
implemented with virtually every drivers' pick {three times
per year) betueen June 1974 and January 1377. As = resull,
deivers and control room staif were sometimes confused,
which led them to believe that cusiomers uWere even more
confounded. The zonal fare system, implemented betueen
September 1976 and January 1977, represented an example oil
this confusion. With special rates for elderly users,
transfers and groups, compuintion of fares became a cumber—
some task that evoked confusion and occasional conironta-
tions between customers, drivers snd control room sworkers.

Many of the major service changes also occurred during
the period betueen late 1975 and early 1977 uhen there were
constant vehicle shortages. A number of PERT and MIT work-
ers felt that it was futile to experiment with service and
fare innovations when the system did not have sufficientiy
reliable equipment to guarantee a satisiactory level of
service. The pressures of change were aiso manifested in
many of the changes themselves: Tuwo major marketing promo-—
tions were inefiective because advertisements snd promo-
tiona! materials dig not reach the public until afiter the
promotion period.

- Room Oper : flthough several problems
uwere reported by workers. the PERT control room stafi main-
tained a high morasie, even during periocds when vehicie
shortages and computer problems caused service levels to
seriously deteriorate. The staif was a useful one. and
almost everyone uas enthusiastic about trying to make PERT
successful. WNorking conditions were improved in larch 1976,
uhen the PERT control room wuas moved from very cramped gusr-—
ters in the old RTS garage to the new RTS administration
building. Most of the problems cited reflected the gontrol
room staff's ftrustrations in attempting toc make the PERT
system successful.

Turnover during the nearly four years of the PERT
project was extremely low. Houever, three order processors
and tuwo part-time dispatchers were dismissed in January 1977
because of the service cutbacks occurring at that time.

PERT mansgers acknowledged that some of those let go uwere
*sroblem cases."” The entire PERT managerial staff expressed
$ull satisiaction with the performance of the remaining
control room workers (three dispatchers, two order
processors, one bookkeeper/order processor and one secre-
taryl.

The one common problem that suriaced in intervieus with

control room staff (including PERT management) was that
workers did not perceive @ clearly defined line of author-
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ity. Several described the situntion as being one of "too
many chiefs and not enough tndians.™ After January 1977.
when the interviews uith workers were conducted, there uere
§ive managerial workers at PERT plus the NIT management
stafi and only seven dispatchers, order processors or cleri-
cal workers. Conseguently., a number ol order processors and
dispatchers reported that work orders and requests came from
a number of ditferent people and that they were sometimes in
conflict with each other. It uas occasionally diffiicull teo
resclve a question that arose. since the different managers
sometinmes had different interpretations of the problem. For
example, rules regarding subscription signups and cancella-
tions uwere often relared for the convenience of the
customer, but there were differing opinions cover the extent
to which & rule might be eased.

A second problem that surtaced concerned the require-
ments placed on the dispatchers. The principal dispatcher
until the initiation of Irondequoit service was Brent Morse.
a tormer RTS dispatcher. AL that time, he was moved into a
managerial poesition. and sdditional dispatchers uere trained
jor both Greece and Irondequoit. These neu dispatchers were
almost all former order Pprocessors without the deep famili-
srity with transit operations that Srent Morse had obtained
as an RTS and PERT dispatcher. The new dispatchers also
worked at @ significantly lower pay scale than the RTS
dispatchers. These policies uere adopted because the
computer was expected to assume most of the difficult
aspects of dispatching, and lower-ievel personnel would then
be able to serve as dispatchers.

As it turned out, the implementation ol computerized
dispatching was delayed. Purthermore, reverting to manual
operations when the computer system jailed proved toc be a
complex and cumbersome task, one that was not comfortably
mastered by the controcl room staff for many months. The
dispatchers also had to cope with anv problems occurring on
the road and to assign extra board drivers when required.
Several dispatchers were young uomen. and there uwere
initially some doubts about their efiectiveness in directing
older male drivers uho uwere accustomed to the brusgue
methods of RTS dispatchers. tfost oi the new dispatchers
described an initial period of uncertainty before they
became more confident.

0% the drivers interviewed in Macch 1977. only & small
minority actually expressed disgsatisfaction with the
performance of the dispatchers. MNost thought that they were
very cooperative and did an effective job. Several drivers
also expressed appreciation of the dispatchers' efforts 1o
joster enjoyable working conditions. For example, the
dispatchers might display messages on o driver's screen like
*have s nice weekend"” prior to finishing a run.
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oQ ati it : gltions., Initisliy.
passeEngers traanierrtng irau an RTS bus to DAB uere required
to call for service prior to bosrding the RTS bus or uhen
arriving at the transfer point. Cslling prior to boarding
the RTS bus could have been inconvenient., or it might have
been difficult to know when one would arrive at the transfer
point. Alternatively., calling upon srrival at the transfer
point would have resulted in the normal delay between call-
ing for immediate service and being picked up (an average of
25 minutes). Consequently, beginning in February 1974,
passengers were asked to inform the RTS driver of their DAB
request. The RTS driver was instructed to radioc the request
to the RTS dispatcher., who then telephoned the PERT control
room to relay the information.

This procedure, which had tuo intermediaries betweesn
the customer and the PERT control room, proved to be unsa-
tisfactory. There was no formal tabulastion of the number of
transfer requests made to the RTS driver that did not reach
the PERT control room, but PERT dispatchers believed that
such cases were guite frequent. Both RTS drivers and
dispatchers may have been nealigent on occasion. Even when
the request arrived at the PERT control room, the message
had sometimes been misinterpreted miong the uay.

The procedure was altered in January 1977 so¢ that the
RTS dispatcher was bypassed. Only one of the two RTS radio
channels was used during the off-peak period, snd the second
RTS radio channel was reserved for DAB transfer regquests
during this time. In addition to bypassing the RIS
dispatcher, this allowed the PERT control room to indirectly
communicate with the customer through the RTS driver. This
was helpful when there were problems involved with the
request, such as a request for service to a point outside
the service aren.

Drivers, PERT drivers generally expressed a preference
for PERT work over RTS runs. an expected response since PERT
drivers could have chosen RTS uwork if they desicrsed. The
initisl ten PERT drivers in 1973 were all very high on the
seniority list, having an average of 29 years experience.

As the PERT system expanded, drivers with less seniority
were able to choose PERT work. {After the Irondequoit
start~up, there were 30 scheduled PERT runs compared to
about 240 for RTS.} Drivers stated that the work was more
enjoyable than RTS runs because there was less vehicular
traific to deal with, feuwer problems with noisy teenagers, a
friendly rapport with the customers f{unlike dealing with the
BNONYmMOUS passengers on regular RTS runsl), and less monot-
ony.

Several drivers also noted the more pleasant PERT work-
ing environment, as opposed to the BTS East Main Stresat
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garage, Drivers described PERT manngers and dispatchers as
being more understanding than RTS managers: in the regi-
mented RTS working environment, communication between work-
78 and managers Was uncommon, and neither management nor
the workers trusted each other. The small PERT operation
encouraged a more comfortable relationship betueen drivers
and management.

Though satisfiied uith the performance of most drivers,
PERT management acknowledged a feu problems with some driv-
ers, especially before Janusry 1977. Because they do not
adhere to @ fixed schedule, demand-responsive services allow
a driver much more freedom than & fixed-route run uwould
permit. It was alleged several times that drivers took
unauthorized and extended breaks after dropping off their
Izst pesssenger. To be auvare of sctual driver behavior,
supervisors had 1o follow buses asround; this was viewued as
harrassment by many drivers. RAdding to these difficulties
uwas the extreme distance of the control rovom from the garage
{four miles.

PERT managers were sometimes distressed over the lack
of commiiment of the drivers to the project. Part of this
problem was attributed to union rules; drivers could not do
any work other than drive. not even to tighten a boli so a
mirror wouldn't fall off. Management also complained that
some drivers wouldn*t take a bus out 1f they could find the
most trivial thing uwrong with it, either so they uwould not
have to go out on the road or could go out in a newer bus.
Brivers responded to this charge by saying these precautions
gere for security and safety reasons: they could be held
responsibie for any accidents in which they were involved,
and did not wanl to take any unnecessary risks. During the
year and one-half of vehicle shortages, drivers felt that
buses uwere returned o service before lthey uwere ready and
were somelimes even dangerous. They felt that they uere
already "bending™ the work rules for PERT {such as backing
up buses without an observer, despite RTS regulations
prohibiting thisl), and that their commitment to PERT was
avceptable.

There are undoubtediy elements of truth to both sides.
& PERT manager summed the situation up by saying that i1t uas
essentially no different from RTS i1tseli or any other large
orgenization; the majority were good workers, but problem
cases occas:onally arcse.

Yehicle Maintenance, PERT vehicles uwere mainizined by
the BTS maintenance statif. Because of the severe vehicle
breakdowun problems. PERT workers and management grew suspi-
cious of both the competence and effori of the ATS mainte-
nance department. Dispatchers complained that it sometimes
took hours before the RTS tow truck reached a vrippied vehi-
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~sle. The PERT resident manager spent much of his time as an
on-the-road troubleshooter. keeping a gasoline container and
a spare farebox in ihe trunk of his car.

Although not stated as formal policy, RTS management
may have considered PERT to have a louwer priority than
fired-roule maintenance service. To compound this situa-
tion, RTS management was also restricted by some of the
demonstration pelicies and operating procedures, making it
difficult to resoclve some of the vehicle problems. For
exampie, ® spare parts inventory uss not established until
February 1977 because the regulations specified that partis
could not be charged to the demonstration until they were
actunily used., Because of the diversity of vehicles, a
cosprehensive spare parts inventory would have required a
large cash outlay far in advance of compensation. On the
other hand, it may be hypothesized that 1f{ RTS management
had been totally responsible for PERT., they would have
sought to change these constraints,

Hevertheless., the major problems with PERT vehicle
maintenance were in the vehicles themselves and the entire
ETS maintenance operation. The use of several different bus
models hampered maintenance efforts in several uays. First,
it became prohibitively expensive to stock a spare parts
inventory. Second, mechanics uwere forced to become familiar
with a variety of new buses. The RIS maintenance stafi was
sccustomed to maintaining only the large General Motors
diesel buses, end now had to work on & variety of gasoline-
pouwered vehicles. Finally, several vehicle types proved to
pe of = very low quality and are no longer manutactured.
wuhile others were prototype vehicles that were expectad to
have "bugs.”™

The RTS maintenance depasrtment was seriously disrupted
during the demonstration by the construction of the new RTS
garage, which was still not complete in June 1977. In addi-
tion, until the 197% union contract., union regulations spec-
ified that present cemployees be given priority for =alli
promotions. <Consequently. RTS mechanics rose from the ranks
of the bus washers and no trained mechanics were hired
directly for mechanic's work. In the 1874 union contiract,
the mechanical department was separated from the bus-uashing
operation; however, bus washers hired hafore November 1974
still receive priority for transierring into the mechanical
department. The last of these bus washers will probably
hsve moved up by 1979, allouwing RTS to begin hiring trained
mechanics. Despite these problems and much outside criti-
cism, the RTS director of maintenance expressed confidence
in his uorkers and operation, although he acknowledged a
great need for a second tow truck.

Communigations Egquipment, ODuring earily 1976, the digi-
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tal printers used on the buses were repiaced by cathode-ray
terminals to facilitate transmitting tour information from
the dispatchers to the drivers. In January 1977, #irect
driver communicetion with the computerized dispatching
system was iniroduced.

puring busy pericds under manual dispatching in 1975,
the PERT dispatcher uas oiten delayed 1in transmitting tour
information to vehicles because of the high level of commu-
nication demand on the system. Yehicles consequently had to
idle while uaiting for instructions, thereby lougring
productivity. 1t wos foreseen that under computerized
dispatching., the printer speed would be inadequate., as only
one pick-up or drop-ofi instruction was to be transmitted at
one time rather than an entire tour. consecuentliy.
cathode-ray terminals uw:ith & much faster communication speed
ware purchased and instailed.

Generally, drivers spoke favorably of the new communi-
cation eguipment, mainly because of the larger readout
compared to the small printing on the digital printers.
Complaints focused on gspects of computerized dispatching
uhich the nex terminals uwere designed to sccompany. For
examplie., when picking up 2 large group oif passengers at =
shopping mall, some drivers tound it convenient to cobtain &
single hard-copy listing of all passengers which they could
check off as drop-oiis were made. With the cathode-ray
terminals. only tuoc or three drop-oiis uwere listed at a
time.

soth the digital printers and cathode-ray terminals
were favored over radio communication. which was slower and
more subiect to srror. fetuscen February 1976 and June 1976,
when full-time computerized dispatching began, radioc commu-
pication was used during seriods of manual dispatching.
which decreased system produciivity. After June 1976, voice
was used only when the computer system was doun.

4.3.3 Enplovee Reactions to Computerized
Dispatching

PERT employees 1n Greece and Irondequoit, including
management personnel, control room workers snd drivers, uere
interviewed by the Rochester evaluation team during the
first ueek of March 1977. Computerized dispatching was one
of the topics discussed. At the time these intervieus were
conducted, computerized dispatching had beesn operating
full-time in Greece for nine monihs. and for mbout tuo uweeks
in Irondeguoit. 1t had been 17 months since testing of
computerized dispatching began 1n Greece. Only a feu of the
control room workers and drivers had directly experienced
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PERT's full evolutionary procesz from o smaller manuasl DAB
systém in 1973 to a well-developed manually-controlled
system in 1975 to the smaller computer-controlled system of
1977.

PERT managerial personnel expressed a variety of vieus
about computerized dispatching. ©One person felt that compu-
terization of transit operations was inevitable, just as
other government and business organizations have had to
computerize their operations to remain efficient and compe-
titive. Under this view, the breakdouns and inconveniences
thal have accompanied the computer's implementation uwere
overshadowed by its eventual benefits. Other persons,
houwever, gquestioned the role of computerization in an opers-
tion such as PERT.

The latter group cited several operational problems of
computerized dispatching., many of uwhich uere alsc mentioned
by control room stafl and drivers. One problems freguently
cited was that under computerized dispatching, and espe-
cially under conditions of high demand uhen a large backlog
of requesis developed, vehicle tours uwere constantly rear-
ranged. This made the drivers® job frustrating. since they
were constantly shifting directions. Furthermore, inefii-
cient tours often resulted becsuse the success of such tour
resrranging depended upon the vehicles actually being where
the computer thought they uwere at the moment. Since drivers
would sometimes go laster or slowsr than the spesd that was
input into the computer., the rearranged tour was sometimes
based on false locational information. Furthermore, if
drivers made @ pick-up or drop-off that was out of order
without notifying the dispatcher (which they uwere not
supposed teo dod), further problems resulted.

The PERT management staif agreed that computerized
dispatching had not been sufficierntly tested under high
denasnd conditions such as those in 1375. However, under the
Iou demand densily conditions that prevailed after Seplember
1976, computerized dispatching was viewed as working effec—
tively. The greatest difficulty occurred when the system
failed and a reversion to manual conirol was required. The
dispatchers needed time to orient themselves to the buses?
locations and the demand bachklog beiore they could dispatch
effectively.

Because of the personnel reguired uhen a computer
breakdown occurred., the PERT managers generally felt that
tuoc dispatchers uere still required for Gresce and I[ronde-
gquoit. Thus., they did not foreszsee s reduction in control
room pesrsonnel costs through computerizaion unliess systenm
reliability grestly improved. Some of those interviesued
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aisoc felt that even under computerized dispatching. the
remaining dispatchers® work required that tuos dispatchers be
present. This additional work incliuded making sure runs
began on time, handling the extra board, communicating with
the drivers, and handling vehicle breaskdouns. Although one
dispatching position mas eliminated in June 1977, the PERT
operation was suflicientiy scaled doun at this point so that
the control room manager handlied many of the functions that
a dispatcher normally would.

The dispatchers and order processors echoed many of
management's thoughts regarding computerized dispatching.
One dispatcher said thast handling unusual events such as bus
breakdouns was more difficult under computerized dispatching
but, overall., the work was generally much easier than under
manual controel. In addition %o eliminating the construction
of tours. the dispatchers no longer had to respond to the
order processors® requests for information aboul projected
pick~-up times. Houwever, because of the need for backup
capability when the computer failed and the additional work
required, the dispatchers agreed with management that tuo
dispatchers were still necessary.

Order processors cited the early frustrations caused bdy
errors in the street sddress file when asked about computer-
ized dispatching. Before errors were identified and
corrected. which took several uweeks, they described frequent
pecocurrences when they had to experiment with various names
before the computer uould accept an address. In general,
though, order processors viewed the system as inherently
more efficient than under manual control, citing the reduced
paperuork tabulations, the asdditional information available
vhen interac®ing with customers, and the elimination oif the
need to disturb the dispatcher when pick-up information was
needed .

Drivers

PERT drivers were the most vocal group when computer—
ized dispatching was discussed. The drivers could generally
be divided into two groups: those who had joined PERT with
the Irondequoit expansion in April 1976 or later, and those
who had worked with PERT during 1975 prior to computerized
dispatching. The latter grovp felt that DAB service had
deteriorated, snd attributed this partially to computerized
dispatching. They uwere much more critical of the concept
than the former group.

hlmost every driver., regardless of uhen they joined

PERT. felt that the tours constructed by computer gave undue
ueight to pickups. This resulted in a constant zigzagging
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across the service ares and excessively long ride times.
gceversl drivers pointed out that this practice reduced
pruﬁuciivitr-zt & time when PE!T'nannguatnt and RGRTR uers
emphasizing higher productivity. Most annoying to the driv-
ers were the times they uere told 4o turn around and return
to an ares they just left in order to make & new pickup.
This problem uwas subsequently addressed by inserting =
penalty fmctor in the dispatching algorithm for such turna-
rounds. Houever. such turnarcunds could stiil occur if the
cnnputar-nisiu&geﬁ the vehicle's jocation. The moTe genersl
complaint about sxcessive zigzagging uas subsequently
corrected by ihereasing the importance of ride time relstive
to pick-up deviation and yait time in the dispatching slgor—
ithm.

A second major driver complaint wan that only thres
pick-up ©F dropoit messages uere transmitted to the drivers
at one time. several drivers had tales oi passing very
close to @ passenger's destination without dropping him oT
her off because they uere unawvartre of the destination. Driv-
ers also felt that it was sometimes ezbarrassing 1o not knou
what route they would be taking when customers itnguired

sbout it. TheYy consequently couldn®t tell a customer when

he would be dropped ofi, uynless it was among the three

messages on his sereen. Furthermore, since tours changed

constanily under computerized dispatching, there Wags uncer-
tainty even when o destination did appear ori the screen.
privers resented this loss of control over their work. oOne

driver Even {elt management's demand for higher pra&uctivity

was insulting, since at the same time they were {imiting the
drivers” control over the matier. The examnple of traveling
§aster than the compuler assumed and conseguently heing

‘called td an out-ofi-the-way pick-up uwas cited &s an example

of this contradiction.

Some grivers also mentioned the more subjective aspects
of the work that the computer could not consider. For exam-
ple. sometimes a passenger had to make an appointment and =
driver would occasionally rearrange an assigned tour in
order to drop that customer off first if others were not
greatly inconvenienced. others mentioned minor things that
a driver knew when driving, but which the computer did not.
for example. teft turns oftl main roads were ditficult to
make st certain times of day. and & %tour could be completed
faster using @ slightly indirect path. Mhile such factors
could theoretically be incorporated into = dispatching
slgorithm. it uould be very ditiicult to do in practice. Iin
effect, these drivers felt that DAB work uas gomewhat of an
gart, and that the computer could not auucessiuliy-cantrai
all aspects of this work; they jelt some driver initiative
should be retained.

several older drivers from 1975 spoke of the period
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belore computerized dispaltching in an simost nostalgic
fashion, describing very busy days when the PERT dispatcher,
Brent Morse -- whom the drivers greatly respected -- would
announce at the end of the day that a new ridership record
had been set. These drivers much preferred the manually-
dispatched procedure in which they received a complete tour
each time they communicated with the control room. They
felt that such a procedure generated much higher driver
gommitiment and morale.
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5. GREECE: LEVEL OF SERVICE

The attractivenes of transit services, including
demand-responsive services such as PERT, is largely deter~
mined by such factors as coverage, accessibilily, fares.,
speed. and the reliabitity ol the service. These ifactors —-—
especially the last tuo -- have come to be knoun as "gervice
quality™ or “level of service.' * Headways. travel speed,
and on-time arrival records are the praimary parameters by
uhich the sorvice gquality ot a fined-route bus system 15
measured. Total travel time consists of an access time to
the bus stop from one’s origin, & wait time for the bus to
arrive, a ride time oG the bus, a time to execute a transier
i1 regquired, and an egress ftime to one's destination. There
are no headways in = DAB system, but the speed of response
to a request 1S important., as well as the accuracy uith
which that response can be predicted. These and other
G-eece service gquality measures are discussed in this chap-
ter, anlong with resulls from the period prior to June 1877.

5.1 COYERAGE

Coverage refers to the availability of transit to the
totai population. A summary ci several key measures of
coverage 1s shoun in Exhibit 5.1. The impact of PERT serv—
1ces on coverage is described in this section.

The fully-expanded Greece service area had a 1%70 U.s.
Census population of £8.820 persons within i5.2 square
miles. Census block data showed that approximately 33,910
of these persons, or 49 .34 oi the total population. lived
within cne-quarter mile of st least one of the four fised
routes, three oif which operated only during the peak period
after route rationalization. Approximately 1.500 persons,
most residing in the southeast corner of the service ares,
jived uithin one-quarter mile of tuo or more routes. {In
this case, routes uhich share the same alignment, such as

noLtes 10 and 15, are consideread as one cauie.? Over hall

1y evel of service is sometimes used to denote the ratio of
travel time by transit to travel time by automobile. To
avoid confusion, this will be referred to as the level-of-
service ratio, and "jevel of service™ by itselif uwill be
used more generally.
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(Exhibit 5.1, Continued)

im es

population Served:

Population served by fixed-route buses is population within 1/4
mile of route.

Data on elderly ponulation served is interpolated from census
tract averages.

Handicapped population based on 3.3% of population being non-
elderly and handicapped and not able to use transit or able to
use it only with difficulty. Figure used is reported in HEW National
Center for Health Statistics, 1970 Census of Population.

population served by automobile is based on the proportion of
houscholds with one or more automobiles.

Percentage figure based on proportion of population in service
iarea.

Population Using:

Fixed-route ridership estimates arc based on averages of load and
ride counts between 1973 and 1975. Peak ridership is one-way rider-
ship only (inbound A.M., outbound P.M.); off-peak ridership includes
inbound and outhound passengers boarding or exiting in service area.

PERT ridership is generally the highest level that has been
experienced for an extended period of time.

Automobile ridership based on 1969-1970 FHRA Nationwide Personal
Transportation Study: Number of auto passengers = total mmber of
households ¥ 3.8 auto trips/household X 1.9 passengers/trip.

Taxi ridership based on 1973 national average per taxicab,
reported in "An Analysis of Taxicab Operating Characteristics,”
International Taxicab Association (August 1975}.



of those within one-quarter mile of fiwad-route buses, 26.iX%
of the total populmtion., lived in the Deweys/Latts corridor
served by Routes 10 and 15. Houever, these buses ran on
relatively long headways and a substantial portion of their
routes were along a one-way loop., causing more indirect
routing and Ionger travel times. Route 1, with the most
frequent service, served 1% 4% of the service area populm-
tion.

A one-guarter mile widih is generally assumed to be the
coverage measure of o fined-route bus. Khile the one-quar-
ter mile definition indicates the geographical extent from
suhich most regular riders sre draun to the service, three-
eighths of a mile is assumed to be the extent of the route's
coverage in terms of providing service if its use were a
necessity. Applying the three-eighths mile definition meant
that 65.3% of the populastion uithin the Greece service ares
had access to a fixed-route bus. Therefore. nearly tuo-
thirds ol the Greece population had access to fixed-route
bus transit during peak hours, but slightly less than hali
lived close enough to become regular riders.

By definition, Greece PERT searvices could be accessed
by all persons living within the service area. Thus, prior
to the DAR service ares contraction when the Deuw—-Ridge Shut-
tle was introduced, 315,000 persons without convenient {one-
quarter mile) access to transit were provided PERT transit
gervice. Furthermore, PERYT services in Greece offered door-
stop service, which is more egalitarian in nature thsn
fixed-route service. With fixed-route buses. those resi-
dents living next to a bus stop mare clearly in a more advan-
tageous position than those living further away. Using the
simple definition of fixed-route transit coverage., houever.
both users are deiined as being equally covered. With DAB
and other doorstop demand-responsive systems, almost =1l
residents have geographically equal access to transit. The
only exceptions are those persons without sccess to a tele-
phone and those living on narrouw cul-de-sacs sthich are not
Hide enough for a minibus to turn around. In the latter
case, users usuzslly wait for the bus at the nearest corner.

Periodically., when mansgement thought improvements
could be made, PERT hours of operation and service area size
were increased. By definition, these innovations increased
geographic and temporal coverage. The key guestion concerns
the degree to which these changes induced behavioral changes
by atiracting more riders Jduring the extended time periods
and from pre—-expansion areas. & second question concerns
the extent of coverange that may be aschieved by 8 given
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fleet, which is a productivity issue. Finally. a related
question concerns the coverage that can be achieved without
a reduction in service gqualitiy.

The PERT service srea uass expanded four times. DAB
operating hours were increased twice, followed by @ service
area and operating hour cutback. After the September 1975
expansion, the PERT service ares was approximately G0%
larger than the original service area of Rugust 1973.
Approximately 17.000 addit:onal residenits were served,
representing an approximate 35% increase. Most oif these new
residents were not served by ifixed-route buses.

The detnils of these changes uwere outlined in Sections
3.1.2 sand 4.2.1 and the spatial changes are summarized in
Exhibit 5.2. Generally, the areas added to the service area
had a lower residential density., and between 60% and 80X oi
their populations were further than one-quarter mile from a
fixed-route bus. Thus., as the PERT service ares was
expanded., 1t reached further into areas not served by
fined-route transit. flowever, these expansion areas had
lower residential densities, higher incomes per capita and
more mutomobiles per capita; all these factors have tradi-
tionally made them difficult to serve efficiently with
transit. The September 1976 service area contraction.
prompted by the introduction of the Deu-Ridge Shuttle, is
shoun 1o Exhibit 5.3.

5.1.13 Fares

RTS and PERT fure structures uwere discussed in Seclions
1.2.2 and %.2.1. & comparison of user costs for these
alternative modes :s shoun i1n Exhibit 5.4. These compari-
sons are described in the following paragraphs.

There were such a varieiy of PERT fares. which varied
by type of trip. time of day. and the period of the project.
that any simple comparison of PERT and RTS fares 1s impossi-
ble. Furthermore, since the fixed-route and DAB services
served diiferent demands, a weighted average fare would be
equally misleading. Neverthesless, some generalizations are
possible.

DAB travel was generally more expensive than RTS bus
travel. but this varied according to the type of trip. For
example, a group of five people traveling Irom Longridge
Mall to the Upper Lake corridor during the peak period
betueen May and September 1976 paid only 40 cents per person
on DAB, compared to 55 cents per person by lixed-route bus
(Route 1% and transfer to Route 1). However., for a single
person traveling locally in a fixed-route corridor during
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PERT DAB COVERAGE GROWTH {GREECE

EXHIBIT 5.2

i 970" percent Ares” Percent

Date ‘ Map Tone | Population FParcent Changeas | {30. mijes} Porcent M‘“.

i :\ngui:. 1973 A 31,135 *1.5% - % ¢.5 3% -4
june 1974 *B 50,563 35.0 13.7 tt.7 ™ i4
Seprember 1974 .5 fra, B0 9.2 3.2 ta. 84 ]

| Yovember 1974 +0 a5, 784 25.6 4.4 13.7 96 &
September 1975 -E n8,520 100.0 &.4 15.2 100 16

P

While those living within 1/4 mile of the service ires might
e considered to have access to DAB,
nor the service area includes this 1/4 mile.

»aBased on Septesber 1373 service area sile.
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EXHIBIT 5.3
DEW-RIDGE SHUTTLE SERVICE
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EXHIBIT 5.8
USER COST COMPARISONS {SUMMER 1976)

TRIF TYPE
RTS

| SENERAL-PEAX
Single Passenger 5.5 :
Average Pasuenger NFk ’
Trip ! NIk

| GENERAL-OFFPEAK

! Single Passenger | .30
Average Passenger] NS
Trip ] XA g

LENERAL-OFFPEAK %ITH :

TRAMSFER « FEEDER FAREY ] i
Jingle Passenger 35 1 .30 - - I -
ivergge Passenger NSA A - - L ]
Trip NFA .58 - - -

| ELDERLY/HANDICAPPED- _

| OFFPEAZ ; ]

Single Passenger L 1 301 0-2% - - - -
Aversge Passenger HEA Lad G=-2%¢ . @ .. "

_ Trap NfA .38 § 0-%3.50 - - -

1 GROUP (Tive or More ;

1 rersons) 10e-500 - .40 - 1 09 i3

1 SPECIAL HANDICAPPED :

Gingle Passenger - - $2.00 - | 2 - $6.00+
Aversige Passenger - - .38 - FE.BE CRE . ™
Trip - - ag - L - 4,00«

WORK (Xodak &

Rochestsr Productsl - :
Singis Passenger | .50 - - T0e-80¢ 38 - 4 2.60
Average Passenger XA : . - o 58] .32 1.50

single Passenger | J0¢ {vagv o} - - 10¢-65¢ .35 S

| 35¢ i>age &)

Wwerage Passenger LTE S - - .43 el |

Trip : Nl - - .73

MOTE: Averages are caiculated where appropriate based on the following sssumptions:
Sy 1976 fares are used; auto charped at iéc/mile.
Average Irip distance squals 7.8 ailes genersilv and 3.1 miles
for work trips. Carpool distances 10% longer.
Avg;;e costs and trip costs based on following passenger/trip ratios:
] s PR

T 5N Special Handi N
Work Subscription: 1.43 Auto: 1.3 (1.03 for work trips)
School Subscriprion: 1.4 Carpool: 2.

ial Services: 1%.0 Taxi: 1.3 {1.03 for work trips)

Parking charges included for work trips enlv,
Taxi costs include gratuity.
MA = Not aveilable.



the olf-peak period betuween June 1%75 and May 1976, DAB uas
as much s four times more costly than a fined-route ride.
Relatively feu fixed-route users actuaily transferred (sbout
one in eight), and most DAR passengers traveled during the
oti-peak in groups of one or twc. Thus. DAB was more expen-
sive than lixked-route buses for most users. Likewise, work
subscription fares were higher than. fixed-route peak-period
fares. sand school subscription fares were also higher than
fTS student fares for trips to and from school, which uwere
%% cents {(above grade 6) and 20 cents {grade 6 and under).

Special service fares varied, ranging from no fare when
a merchants®' group paid the costs to 48 cenlts per passenger
ior group trips. Special services were thus generally less
expensive than other PERT services. The special handicapped
service fare of $2.00 {(plus 25 cents for each additional
passenger) was the highest of the PERT service fares., but
trip lengths for these services uere also the longest.
Furthermore, reégular buses were generally not an aslternative
for these users, and special taxi services for the handicap-
ped cost 36.00 per trip or more.

The supply of vehicles available to a transit system
determines both i1ts capacity to serve passengers. a&nd hence
its coverage, and the level of service supplied by the
system. This section is therelore divided into an initial

discussion of the fleet size of each PERT service, folloued

by an analysis of the operating and maintenance problems
encountered, and overall performance of these vehicles,
concluding with these effects on service quality. This
discussion applies to both Greece and Irondequoil services,
except where specific Greece services are noted, For simi-
tar lrondequoit vehicle results, reier to Section 8.2.

As discussed in Section %.2.3, the number oif PERT vehi-
cles greu from seven vehicles in fugust 1873 to 28 vehicles
in earty 1976. after which the least reliable vehicle was
repoved from service. This grouth in the PERT fleet was
necessitated by the steady expansion af PERT services and
vehicle regquirements, as shown in Exhibit 5.5.

RTS driver schedules (known as run guides) &re gener-
all, rearranged three times per year in January. June and
September. Conseguently., most of the chenges in PERT opera-
tions and vehicle allocation coincided uwith these periocdic
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EXHIBIT 5.5
PERT VEHICLE SUPPLY

Fleet Size/
Peak Vehicle Peak Vehicle

Date Fleet Size Requirement 2 Requircment
August 1973 7 6 1.17
June 1974 8 7 1.14
September 1974 11 11 1.00
January 1975 13 12 1.08
June 1975 16 11 1.45
September 1975 16 13 1.23
January 1976 16 13 1.23
April 1976 27 n® 1.29
June 1976 27 2" 1.29
September 1976 27 nP 1.29
January 1977 27 16° 1.69

'%epmsents the maximun number of vehicles regularly
scheduled for service at a single time.

bi-nclx.ﬂes PERT services in Irondequoit.
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schedules changes. At these times, PERT management
anticipated a new set of vehicle regquirements that reflected
the new service changes and the predicted demand response.
At times when no service changes were made, the run guide
might be rearranged to betier match existing demand.

Exhibit 5.6 demonstrates how the aversge number of
daily vehivle-hours for each PERT service in Greece changed
over time. Although the subscription services vehicle
supply underuent only minor fluctuation, DRE vehicle supply
increased substantially during the project until June 1976.
By 1975, an average of eight vehicles during the day sand
four vehicles at night provided DAB service. By early 1977,
however. only five DAB vehicles were operating during the
day, with the Dew-Ridge Shuttle operating three buses during
the midday period. Throughout the project. work subscrip-
tion service required between four and seven vehicles over
four poak hours of the day. while school subscription serv-
ice utilized tuwo or three vehicles.

5.2.2 ¥ehicle Performance

The performance of the PERT vehicle fieet has been
measured by three variables: the vehicle out-of-service
time as a percentage oif operating time, the average Lime
betueen vehicle fatlures., and the average time to repair
each bhreakdoun. These measures are displayed in Exhibits
5.7 and 5.8 for each vehicle type used in Greece and Ironde-
gquoit.

Yehicle performance varied considerably between the
yarious vehicle types and according to the period of the
project, puring the first twoc years of the project, prior
to the start-up of Irondeguort service., FERT vehicles uwere
out of service for maintenance 13% of the time, which is
typical for a bus fleet. However, beginning in the 1975-76
winter, seriocus vehicle reliability problems were encoun-—
tered and., betueen November 3. 1975 and February 12. 1%77.
PERT wvehicles were out of service an average of 34%.5% of the
time. The slight improvemenit that occurred after February
1977 was a result of the replscement oif several less relis-
ble vehicles by new wehicles which were maintained under
contract with private garages. The performance of the older
vehicles did not improve. During the period after Hovember
3, 1975, PERT vehicles uwere taken out oi service after an
average of 3.1 days in service, and returned after 1.5 days
in the shop. Comparable data {rom before Movember 1975 is
unavatitlablie. It is debatable whether the improved reliabiil-~-
ity of the newer vehicles was because they were new., uwere
better-built vehicles, or received better maintenance atten-
tion than at RTS.
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Hone oi the PERT vehicle types periormed well betueen
the 1976 and 1977 winters when Irondegquoit service began.
The 21.0% ¢MC figure is misleading because, until the initi-
ation of Irondequoil service in April 1976, these vehicles
were used only as substitutes. The Grumman and FMC vehicles
were the Ieast reliable; the Ford Econcline., Rek-Vee and GMC
vehicles performed better, aslthough they still were out of
service about 3I0% of the time. The Tuin Coach vehicles,
while oul of service sbout 40¥ of the time, were considera-
bly older than the other vehicles, excluding the Ford Econo-
line. The Tuin Coaches' perliormasnce during their first tuo
years of service far exceeded that of the other vehicles.
The Dodge vans and minibuses. however, also performed mell
foliowing their introduction in 1977. These vehicles
repiaced the Grummans,: the FNC's, the Ford Econoline and one
Rek-Vee wvehicle which were taken out of service at that
time.

The copuses of the PERT vehicle fleet breakdowns are
shoun in Exhibit 5.9, expressed as a percentage of total
oul-of-service time attributed to sach problem asrea. This
data were reported by the PERT control room., and representis
the initial appraisal of the vehicle*s problem; it is not
fully sccurate and there is considerable unreported data.
While some variation betueen vehicles is reported. most
probliems were in the basic engine and iransmission compo-
nents of the vehicles.

As displayed in Exhibit 5.5, the PERT wvehicle fleet
size generally exceeded peak vehicle requirements; during
the period of severe vehicle breakdouns after November 1%75,
the fleet size was between 20X and 30X greater than the peak
vehicle requirement. Houever, as discussed in the previous
seciion, PERT wvehicles were out of service an average of
34.5% of the time during the 15 months fcllowing November 3.
1975. This resulted in s frequent vehicle shortage., causing
drivers to start their runs late as they wasited for a bus to
return from service. During the 16-week period from Decem-
ber 22. 1%75 through April 10. 1976, an average of 1.6l
daily runs started late f{out of 15.8) as & result of insui-
ficient vehicle availability. After the sitart of lronde-
quoit service, the situation greu worse because of the addi-
tional service regquirements. From April 12, 1976 through
September 11, 1976, an average of 3.63 runs {out of 14.9
Greece runs) started late each day. Between September 13.
1976 and Decemher 31, 1976, an avermge of 1.91 PERT driver
runs {out of 14.2) started late each day because of vehicle
shortages. This was an improvement over previocus months,
but vehicle reliability continued to be a problem that nega-
tively impacted the level of service offered.

§5-~15
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In January 1977, PERT services were substantially
curtailed. Consequently. the peak vehicle reguirement uss
reduced irom 21 to 16 vehicles. In addition, seven of the
jeast reliable vehicles were replaced (Section 4.2.3). The
beneficial eflects of these changes were initially oiiset by
extremely harsh uweather conditions during January 1977:
During the first five weeks of the new year, an average of
2.44% daily runs {out of 11) started late. and service levels
continued to suffer.

By February 1977, however, the new PERT vehicles uere
all in use and services began %o improve. &n average oi
only 0.43 runs {(out of 1iJ started late between February 7.
1977 and May 6. 1977, sand on over 75% of all days no runs
started late. During this period, the seven neu vehicles
periormed fairly reliably., but the 20 older PERT vehicles
continued to have an excessive number of breakdouns {(see
Section 5.2.23. The improved level of service was primarily
due to the higher reliasbility of the new vehicles and the
reduced vehicle requirements. rather than to an improvement
in performance of the older PERT vehicles. {Actual service
gquality results for this period are included in the discus-
sion of computerized dispatching impacts in Section §.3.2).

Since drivers are paid regardless of vehicle availabil-
tty, late runs reduce the supply oif service with no corre-
sponding cost reductions. 'The actual durations of these
late starts were not recorded, but uere generally between 15
minutes and tuo hours. The longer delays occurred when an
unusually Inrge number oif vehicles were out of service
simultaneousiy. #Although strong statistical correlations
betueen the number of late runs and service gualiiy varia-
bles uwere not found in the available data, the reduction in
vehicie supply has an a priori negative effect on service
levels. On-the-road breakdouns also have an obvious detri-
mental efifect, ss passengers on-board and assigned to the
crippled bus must be reassigned to other vehicles.

pemand-responsive services are more sensitive to vehi-
c¢le reliabiiity problems than fixed-route services. Ii a
tined~rovte run is missed becszuse of a vehicle shoriage,
headuays will lengthen slightly. During peak periods, head-
uays are usually short and the major adverse efiect of a
missed run is that the remaining buses are overcrouded.
With PERT. housever, vehicle shortages had a more critical
impact. If a subscription tour uas missed., passengers uwere
stranded until another bus finished & tour, which could have
been a half-hour or more., Consequently, subscription tours
received first priority and DAB operated with a reduced
fleet during periods of vehicle shortage, causing & signifi-
cant deterioration of DAE service levels. The situation was
not immediastely rectified when the scheduled buses returned
tg service; a long backlog of trip reguests had usuzily
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developed. and several hours passed before the system had
"gaught up™ with demand.

feducing the supply oif vehicles, and thus lowering

‘oversll service gquality, can also sdversely aitlect DAB

no-shou® and cancellation rates., The immediate impact.
reflected in & survey of no-shou passengers and from no-show
and cancelistion recovds, indicates & positive correlstion
betusen service gquality and these tuo variables. From the
end of 1975 through early 1977, customer cancellations and
no-shows remained high, peaking in late 1976, which was the
same period that PERT experienced iis most severs reliabil-
ity problems and greatest shortage of vehicles.

Although the vehicle breakdoun problems wers corrected
and DAB service levels inproved by February 1977, those
patrons who requested & DAB vehicle during the periods of
deteriorated service may still not have felt thast they could
rely on this service. The long-term implications of these
earlier service probiems may have thus been relflected in
continued high rates of cancelliations and no-shous. (For
more detailed cancellation and no-shou raesults, see Section
6.1.)

5.3

This section introduces Diml-A-Bus (DAB) service by
delining the basic level-oi-service teras. folloued by a
discussion of these parameters mccording to the type of
transit sccess used. PFERT's service guzlity is then
anslyzed during different periocds oif manual snd computerized
dispatching, allowing travel time comparisons to be made
uwith the other modes of transport available in the Greece
service area. A subsequent section on transit system inte-
gration discusses transfer coordination and route rationsli-
zation. The results from on-board and control room time
studies are also evaluated.

5.3.1%

In order to accurately describe DAS service levels and
facilitate a comparative snalysis with fined-route services.
jevel-oci-service parameters for DAS and lixed-route services
are defined as followus:

T o S A N e M W " -

INo-showus are persons who regquest service but then do not
appear when ® bus arrives to pivk them up.
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Access Time: The duration between the time & passenger
leaves his origin and the time he arrives at the
point uhere he uwill board the bus.

¥%it Time: The length of time betueen passenger arrival
at the bus boarding point and the actual boarding of
the bus.

me: The period of time spent by the passenger
on~board the bus.

Iransfer Time: When tuo or more bus rides are required
to complete one trip, the length of time between
exiting from one bus and boarding another.?

Eqgress Time: The duration betueen exiting from the last
bus and arrival at the traveler®s destination.

Total Travel Time: Access Time + Wait Time + Ride Time
{+ Transier Time + Ride Time) + Egress Time

pial-A-Bus

1= 11 ; : ; i 1 : The period of time
between scknouledgment of a service request by the
control room and the introduction of that request
into the system.

Irmediate Request: A request for service as soon as
possible.

Advapnce Requeslt: A request for service at some future
time.

The time the customer boards the

m i Pi: p Time: The pick-up time promised at the
time of a customer booking. For an immediste
request, pick-up time is estimated based on current
and expected future system states. For advance
requests, pick-up time is specified by the requestor
when the service regquest is made.

: me: Time duration from customer booking
to promised pick-up (immediate request onlyl¥.

Juhen the bus must delay its departure in order to adhere to
the schedule, the length of time the passenger spends wait-
ing for the bus to leave is also included in transier time.

5-19



Respons The length of time between the
booking of a service reguest and customer pick-up
{immediate request onlyl.

-yp Deviation: The difierence betwesn promised
pick-up time and actuml pick-up time. Ii positive,
the bus arrives late for pick-up: if negstive, the
bus mrrives early for pick-up.

= iati L ibuti The sctual distribution
of pick-up deviations for & sample of customer trips.

fide Time: The length of time betueen boarding the bus
snd being dropped ofi at one’s destination.

The total travel time for fixed-route bus customers is
simply the sum of ull the components described above, The
computation of travel time for DAB service is not as
straightforuard. Whereas each component of DAB travel fine
and its variability f{as measured by the standard deviation)
is @ measure of some aspect of system performance, total
travel time is not the direct sum of the components.
specificaliy. the computation of DASB travel time requires
sssumptions concerning user behavior. For this purpose. tuwo
types of transit user behavior are assumed: planned and
random access arrivals.

The division of users into planned and random access
users is an attempt to facilitate the comparison of DAB and
fixed-route travel times. Nithin each group. there are
numerous subgroups and the number of users of each mode that
could be classified i1nto each group depends on numerous
factors. including type of trip, trip origin, headuays on
the fixed route, perceived reliability of the systenm, etc.
ideally, the behavior of individual users should be observed
in order to derive true average values of travel time for
difterent modes. Since this is not a practical measurement
alternative, travel times for tuo general types of trips
tplanned and random access) are calculated from the aggre-
gate values of travel time components. This allous for a
meaningful but simplified basis of comparing modes.

planned access DAB users are those who make sdvance
requests., or those who make immediate requests but construc-
tively utilize the time prior to the bus arrival. This time
can most certainly be used at home, and perhaps alsoc at
other locations. For example, at & shopping center, a user
may -~ if the promised pick-up time is sufficientliy long =--
be able to run an additional errand. If system response
times are consistently long, users may learn to call for
immediate service before they are actually ready to travel.
In such cases, it would be inaccurate to include all of the
system response time as & component of travel time, bacause
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not alil of that time is spent waiting for service. If the
customer must wait st all, it is hecause the bus is late
{the uait is equel to the pick-up deviation), or because
experience has shown the cusiomer that the bus is sometimes
early and he must be ready to travel early. For the purpose
o travel time calculations, it is assumed that these
customers are ready prior to the sctuml pick-up time by an
amount egual to one standard devimtion of the pick-up devia-
tion distribution. This assessed uait time is considered to
be travel time. {Assuming & normal distribution for pick-up
deviation., this means there is an 84%X chance that the
customer will be ready to travel when the bus arrvives.)

This is shown graphically in Exhibit 5.10 for DAB planned
ZCCess USers.

Random access DAB users are those uho c¢all for immedi-
ate service when they are ready to travel. It is assumed
that they cannot utilize the system response time for other
purposes. Their assessed wait time is the system response
time (see Exhibit 5.103.

For fixed-route systems, planned access users are those
wio knowu the bus schedule and plan their arrival to provide
a margin of safety prior to the scheduled arrival of the
bus. For purposes of travel time calculation, this margin
is assumed to be five minutes. Random access users are
those uho do not plan their arrival at a bus stop with
knowuledge of the scheduled bus arrival. Their arrivals will
be uniformly distributed i1n time and their wait time will,
on the average, be one-half the headusy time. When headways
are less than ten minutes, all fixed-route users are assunmed
to be random arrivals, Both fixed-route cases are shoun in
Exhibit S.10.%

In addition to their contribution to total travel time.
the DAB time componentis deiined zbove are used as measures
of other attributes of DAB systems. System response time
represents the ability of the system to respond to service
requests. The variability of sysiem response time, as meas-

S S e e e R —

“passenger wail times measured in England suggest that, uhen
headways exceed 10 to 12 minutes. the random arrival
assumption is a poor one and an increasing number of
passengers time their arrival at the bus stop (planned
access ). When headuays are 30 minutes, for example., aver-
age wait time (both planned and random arrivals) is around
10 minutes rather 15 minutes if all passengers arrived
randonly. See J.X. Jolliffe and T.P. Hutchinson, "& Beha-
vioral Explanation of the Association Between Bus and
Passenger Arrivals at a Bus Stop™ (University College,

Lo don,. May 19753,
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EXHIBIT 5.10
DAB AND FIXED-ROUTE WAIT TIMES

DAE Plann*d Acceess

puckup
deviarion
Jivtribut fon

Fized-Route Planned Access

arrival
distribution

t 1

caabs  sat

DAE dandom Access

pichup
F devistion
{ distribution

At Qe

Fixed-Route Random dccess

arrival
fa!htfihut-tnﬂ

headway

Avg. wxit tise = 107 hesdesy

Ahbroviations:  ap + actual sick-up

astesied wa3T fime {for travel time cslculations)

customer ready :approximately ome standard deviation

L
€asks ¢ customer arrives 4t has <10p [0 insure arrival

hefore hus sbout 55% oF time}

cit » call-in time

T =
of the pick-up deviation distribution)

pd = pichk-~up deviation

?p = promised plck-up

%3t = scheduled huy arrival time

S$TT = IVETEM responsc time

wE ® wiil Yime
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ured by the standard deviation of system response time or by
pick-up deviations, indicates the jevel of accuracy the
system affords 1ts customers in planning their trips.

The pick-up deviation represents the convenience which
the system provides in terms of the bus arriving when the
customer is prepared to leave {(preparation being based on
the time they had been toid they would be able to leave uhen
they telephoned for servicel. The yariability of pick-up
deviations tells the frequent customer whether or not to
take the promised pick-up time seriously. i1t bus pick-ups
are consistently late (large average pick-up deviation but
low varishility), users guickly learn they can reliably plan
on the bus being n few minutes late and plan gccordingly.
1§, on the other hand, pick-up varisbility is alsc high (the
hus could be eariy., late or on timel. it 1is impossible 1o
predict when the bus will arrive and customers must be ready
te travel at what they perceive to be the earliest time the
bus may arrive,

Finally., ride time represents the component of travel
time in the vehicle, and is thereiore releted to the in-ve-
hicle traveling speed and tour makeup. The variability ot
ride time aslong with the variability in pick-up time can
provide some indication of the reliability of on-time arriv-
als. However, even if ride lime variability is zero. if the
pick-up deviation is high, the srrival times will still vary
widely., These factors will alsoc be greatly intluenced by
the veriation in passenger trip lengths. time of day, wvehi-
cle speed, and the number of other passengers picked up or
dropped off on a tour.

prior to the implementation of computerized dispatch-
ing, which began to be used in Greece on an irregular basis
1n the fall of 19575, 24 “"service qualily checks™ were
conducted. An additional service quality check under manusal
dispatching was conducted in Greece on February 5, 1976. On
these days. the times that customers requested service were
recorded, as well as the times they usere promised service
and their sctual pick-up and drop-off times.

The results of these 24 service quniity checks under
manual dispatching are indicated in Exhibit S.11. &t the
sottom of the exhidbit, the results of the 15 service gquality
checks taken hetuween February and October 1975 are averaged.
These 15 checks represent Greece service guality levels
during a relatively stable period which folloued the growth
and expansion of the first one and one-half years, and
during which DAB demand and vohicle supply uere fairly
uniform.
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Assuming these averanes represent the Greece system*s
performance during this period, the average passenget
requesting immediate service uas picked up 25.2 minutes
after calling, which was 5.0 minutes jonger than uwas esti-
aated by the controel room. and the average in-vehicle travel
time was 15.6 minutes. The average advance request passen-
ger was picked up 7.1 minutes after Lhe scheduled pick-up
time, and rode for 16.1 minutes.

There was a considerable spread among these average
values. The system response time standard devialion uas
14 .8 minutes. The substantial response time variations
caused customers desiring to leave at a specific time to be
unsure of when to call for service. The standard deviation
6! the pick-up deviation of 11.9 minutes indicates that
customers were very unceriain about their pick-up times.
even anfter a specific pick-up lime uas promised. {Under =
normal distribution, 50% of the pick-ups were within =
i6-minute range around the average pick-up deaviation, T15%
uere within & 27-minute range., and 9g% were within a
19-minute range.) These resultls suggest that much of the
?2%-minute average DAB system response time should be consid-
ered as wait time, since the srrival time of the bus is
difficult for the customer to predict, Using one standard
deviation of pick-up deviation as the margin of preparedness
required {as described above)., about hali of the systen
response time betueen cailing and pick-up should be assessed
as wait time and., thereiore, as part of total travel time.
this would result in a calcuiated travel time of 27.95
minutes when ride time is sdded to the pick-up deviation
standard deviation.

For advance reguesis in which a customer requests serve
jce for later in the day or for another day (planned
aceess), the pick-up deviation parameters were simiiar to
those of immediate requests. Using the standard deviation
of the pick-ub deviation to measure the wait time component
of travel time, o total average travel time of 27.3 minutes
results;: this is almost identical to that oif immediate
requests. Thus, for those passengers uwho could use their
uaiting time constructively, there was little advantage in
making an advance teguest.

The variations of sysiem response time, pick-up devia-
tion, and ride time among irips within a given day have been
used ss a service gualitly measure 1n the previous section
because they indicate system reliability. In addition o
the within-day variations. the day~-to-day yariations of
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these times could =nlsc be used as 2 service quality messure.
In addition, both daily and day-~to-day variations can be
used to analyze the effects on service gquzality of several
paramelers which change in time, such as the number of vehi-
cles in service, the number uv{ trips. and the service srea
size. This analysis is described in this section using
hourly date in order to provide a sufficiently large sample.

Hourly service guality dals were available from the
Iagt 11 service qualily checks in 1975 and one day in 1976
under manual dispatching. In the analysis undertaken. dala
after 6:00 P.M. were elininated because of the limited
ridership during the evening hours. Also, datas from bBefore
2:00 A.M. uwere not used because of the difficulty in esti-
mating the number of vehicles in DAB service at the time.¥
Finally, the 9:00~10:00 A.M. period uwas eliminsted in order
to allow the use of a Ilag varisble. Thus, a sample size of
88 was generated (Il days of 8 hours) for analysis.

Many linear and non-linear regression equations have
been fi1t to the data: the ten service quality parameters
uwere regressed against combinations of such system parame-
ters as demand, vehicle supply, and service area size {(which
varied only once over the period considered) and the previ-
ous hourly service levels. Regression equations using daily
averages of the variables were also made. Nane oif the
regressions. either {for the daily averages or the hourly
data, provided statistically valid explanations of the
results. Signs of che coefficients ware often opposite to
those hypothesized.® More complex supply models were alsoc

¥pate on the number of vehicles in revenue service for each
Greece PEET service by time of day were unavailable.
Consequently., this figure had to be estimated from PERT
driver run guides, adjusting for vehicle breakdouns or
other unexpectad events. Between 5:00 and 9:00 &2.M..
several buses switched from providing subscription service
to providing DAB service, making an estimation oi the
number of DAB vehicles uncertasin., In the evening,. this was
less of & problem in that subscription service was usually
provided by vehicles entering service at that time.

1t is assumed that increasing demand and service &rea size
affects service gquality negatively, and increasing vehicle
supply improves service gquality. Incressing vehicle
productivity should thus lower service levels, but thiz uss
not found to be the case in the data examined.
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utilized to help define a discernible pattern in the data,
including a model developed by Flusbherg and Wilson of MIT.?
Heither this model nor others uwere effective in explsining
the varistions in service quality experienced in Rochester.
In conclusion, the variation in the level of service
provided in Greece during the 1975 steady-state period
cannot be explained using other gquantifiable system varia-
bles. It has been suggested that the service quality data
base may have been inaccurate; pick-up and drop-ofl times
were generally recorded by the driver, and it is conceivable
that drivers did not record this data accurately. This
cannot be confirmed. however.

5.3.% Computerized Dispatching Results

Beginning in June 1876, Greece DAB dispatching and
scheduling were regularly conducted under computer control,
and service guality data uwere continuously generated.

The level of service provided by DABR under computerized
dispatching is summarized in Exhibit 5.12, which reports
service quality data for ten different time periods. The
first column summarizes the results of 15 days of manually-
dispatched operation in 1975 {(shaded portion of Exhibit
5.113. This served as a reference point for analyzing the
computerized dispatching results. Columns 2 through &
sunmarize weekday results for five distinct periods:

* June 1976 (Column 2} represents the initial regular
use of computerized dispatching on weekdays. This
period uwas characterized by excessive computer
response time and repeated harduare failures.
Ridership and vehicle productivity uwere low. During
all ot 1976. vehicle shortages occurred fregquently
and negotively affected service guality.

* From June to September 1976 (Column 33, ridership
and productivity were somewhst higher, but uere
still lower than in 1975 under manual dispatching.

* From September to December 1976 (Column 43}, DASB
ridership und productivity dropped as a result of
the substantial demand captured by the Dew-Ridge
Shuttle. The service area was also considerably
smaller.

Tfiusberg and Wilson, ™A Descriptive Supply Model for
Demand-Responsive Transportation System Planning.,™ prepared
for the Transportation Research Forum. March 22. 1976, page
4.

5-27

e e et A R O LR s i it e e A S o R o e



wpias W) Tl Mep of [ - @
e iwandy Jepndmy sapnie pot ) s jo Liep (Y - P
e inida g pndpey sapmie pgt Wl sim o Limg [y - 3
swirf pedindy L8 plEny SRIWTN gah SelY brm o Ciep 1TV - 4
~wy g EayimGs RRIRGTE fg ) Srom Je winp Qiy - W
W ale e 6% »g PR i v o8 R e ——
Ty dng dyja)ragaig
apawen e ey
ol or ] 1 " 51 1] £ TRy PRTPRE 0 iy
mt fow N e fa OF | o ni ns [T ¥y - IH-E_!
Arpm o aamww afuieny
" 74 " [ ] & " 1) i wnoagern REAmL ale iy
L 5 o (P11 (111 ot i 15 Pz 113 Apgeanpra 1ym swiey
- il atr a1 "y o (81 59 £ iRl TR T TR ]
141 it st 7%l Al ¢ a1 L2 rsy st 1) (v W)
kmpyg-al _..,.¢.= STHg PREy SY[ANMY
(3l L8] i %l 1'% 11 1 (1] i i'% oy gy
i) aayj ApLR
15t it i £ (1] ] a 'y 1 581 81 Drrigg) oy L Wil
] (1} an L9 1] (% LR it i (R 1] rn (o yepamy P
vy yeann degvd
R 4 9% 511 44 el W T 'Kt it {oman) wvt iwg g g
iy ey
a1 ar 5o L8]] LN ] £wl &' (Y] (1] e {ny 1 A
PP RG) WL T
&N £ 191 28l 511 P (T N1 o'l 951 T} i) e
rn iorn £ (N1 LN | £ 81 FEY st [ EH 11 (g yerany porpong)
Boq )y ey
| B % i% i 3] L% i L i (] o) W e Rl
LR LR L ‘i r $al 1 LR T N 1 €0 (R o art s piep
¥ [ " iz:L?sﬁhﬂ
y i ¥ir in tw FArL] it ey »e I'H P ] teeig) s swodiag sy
{75} ) (i14) fit=a) | ek} dorew) 129%) (9941 e ] 151
pPUATA  LMASAT oS oM | QUK QUMY SURL U L | e
ek .2,_“_2 R ] ,E.Mmm\- é._\“& .t_._"\.. RITEE ‘.:____mqm- :!“..3 a“n._._
[ it . - pheki grymptn. s [ st - s———T .- - SOl - g, i i .
JWH srwey- - - RS ). 6 20 s PSRRI | B L)
Loptiel Sivaunivs Sivygusaa
L L

(s93nuil Ui 5aN|RA abriary)

ONIHOLY4S1O 0321431NdW0D ¥3IONN SHILIWVHYA ALITVNO 3D1ANIS

¢Ll’§ 1181HX3

5-28



* puring Januaty 1977 (Column 5}, severe winter
. weather sharply restricted the supply and, A% 8

result, the demand for DAB gervice.

e« Finally, from February to tay 1977 (Column 6J. =
stable condition uas achieved., characterized by @
smaller service area. curtailed operating hours. and
lower demand compared to 1975 and 19786. Yehicle
preakdouns did not appreciably aftect the supply of
service.

The remaining four columns summarize sapturday results and
the phase-in results of several earlier months. when compu~
terized dispatching operated only during the evening on an
experimental basis.

As Columns 2 through 6 indicate, weekday service qual-
ity under computerized dispatching was initially lower than
that undec manual dispatching, but steadily improved over
time except for a temporary decline during January 1877
caused by severe winter weather conditions. Saturday serv-
jce guality also improved. except during the fall of 1576
when vehicle shortages uere more fregquent. puring the
rebruary=-tay 1377 period, DAB service gquality was higher
than it had ever been. including the 1975 period under
manual dispatching. for example, average travel time in
1977 ifor planned and random access users {(see Section 5.3.1
tor definitions) was 206.9 and 28.8 minutes respectively.,
gompared to 27.U4 and 40.8 minutes in $975 under manual
dispatching. & survey ofi transfer wait times on March 31
and April 1., 1977, aslthough based on a small sample, also
indicated a service quality improvement. Qguthound (RTS to
DAB) transfer uail times averaged 7.7 minutes tn=15)
compared to four previous studies in 1975 and 1976 which
generated means of 8.2 to i6.H minutes.

The improved service quality results during 1877 must
he interpreted 1in consideration of the smaller service ares.
jower demand density. and louer vehicle productivity
compared to earlier periods, especially in 1875 under manusl
dispatching. In order to perform 3 comparative analysis,
service quality resulls jrom each period uere regressed
sgainst saveral demand and supply variables, including
ridership., the number oi no-shous, and the number ol runs
starting late. R calendar variable uas also included to
reflect improvements 1in computerized dispatching over time.
{A similar analysis of the 15 service quality measurements
under manual dispatching disclosed feu significant reiation—
ships; see Section 5.3.3.1}

flthough the computerized dispaiching data were based

on larger sample sizes than were the manual dispatching
resuits, feu significant trends were found. The level of
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no-shows was the only vnriabie that wuas significantly
related to the service quality variables; however., no-shows
were both a cause and effect of service quality deteriora~
tion. The DAB demand level had o significant effect on the
service quality parameters in only a feu of the regressions
tried. During 1977, for example, an increase in ridership
was found to significantly affect oniy the advance reguest
pick-up deviation parameters, tending to make them slightly
iarger. Other service quality parameteors uere not sensitive
to ridership levels. This suggests that service quality
under computerized dispatching would not change appreciably
it demand density in 1977 had increased to those levels
existing under manual dispatching. However, this conclusion
is based on an extrapolation of the results within a rela-
tively narrou range of demand, and it is not clear if large
increases in demand would have had the same minor effect on
service gquality.

in an attempt to determine the efiect of greater
demand, it was artificialiy increased by about 35% on
September 3, 1976 by having a group of students repeatedly
request service during the day. Service quality on that day
suffered someuhat and the experiment was called off at
grdund 2:30 P.M. due to vehicle shortages and a steadily
deteriorating level of service. The impact of higher demand
was still unclear.

In summary. other than a steady improvement over time
of service quality under computerized dispatching, the vari-
ations in service guality seerm to have been unrelated to
other faclors. Consequently. the performance of computer~
ized dispatching under the conditions that existed under
manual dispatching in 1975 cannot be predicted from the
existing data. Although service gquality under computerized
dispatching finally reached a point where it uas better than
that measured under manual dispatching, computerized
dispatching has yet to provide a comparable level of service
while maintaining equivalent productivity levels, nor has it
been successfully tested under comparsble demand densities.

5.3.5 Comparison fo Other Modes

in Greece, the total average DAB travel times wuere

compared to the longest and shortest fixed-route trips and
equivalent automobile trips in order to provide an idea of
relative travel times. These comparisons, broken dowun
according to the "steady-state”™ manual or computerized
dispatching period as shown in Exhibit 5.13, are only illus-—
trative and not precise. A comparison of real average trip
times would also be imperfect, since riders are more likely
to select the most expedient mode for their trips, and

530
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different trip types would be compared. In addition., many
DAB trips could not be made by iixed-route bus because there
was no fined-route bus service in much of the Greece DAB
Service ures.

The mverage DAB planned access travel time of 27.4
minutes is used, based on Greece®s 1975 meanual operations
{average of calculated immediate and sdvance request travel
time). Using the uverage DAB trip length of 2.8 miles
during this period {see Section 6.1.5) and the average
Greece automobile speed of 20 miles per hour {(see Section
3.2.1), sn automobile trip time of 8.4 minutes is obtained.
This results in & 1975 Greece level-of-service ratic for DAB
of 3.3 (27.4%78 43,

B3y February 1977, the average DAB planned access travel
time dropped to about 21 minutes. Since the average DAB
trip length at this time was about 2.4%5 miles (see Section
$.1.5) due to the contraction of the DAB service area, and
assuming an average Gresce aulomobile speed of 20 miles per
hour, an auvlomobile %rip would take 7.35 minutes. The
corresponding 1977 Greece level-oi-service ratio is 2.8
{20.9s7.35), disclosing & 15% DAB service improvement relas-
tive tc the 1975 DABsautomobile trip time ratio.

DAB trsvel time can be computed in other ways., such as
figuring only ride time, ride time plus system response time
for immedimte requests ‘random access), or ride time plus
average pick-up deviation. These methods give average 1975
DAE trip times of 15.8 minutes (average of immediate and
advance request ride times), 40.8 minutes, and 21.8 minutes
respectively. The appropriate level-of-service ratios sre
consequently 1.9, &.9 and 2.6.

With computerized dispatching, alternative average DAB
travel times of 12.0 minutes {average of immediate and
advance request ride times), 28.8 minutes (ride time plus
system response time for immediate requests, assuming random
sccess) and 17.3 minutes {ride timoc plus average pick-up
deviation) are calculated. The respective level-pi-service
ratios are then 1.6, 3.9 and 2.4, revealing about an 8% to
20X relative improvement in DAB service qualit-—, depending
upon the assumptions used to compute total travel time.

The attractiveness of DAB compared to the automobile

uith regard to travel speed clearly depends upon how users

view or use wait time:; that is, which definition of travel
time one adopts. Interestingly., the derived planned access
definition which uses the standard deviation of the pick-up
deviation added to the ride time results in a total travel
time that is very close to the average of the other three

methods {(27.4% minutes compared to 26.1 minutes under manual
dispatching and 20.% minutes compared to 1%.4% minutes #for
computerized operations).
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Comparisons to fixed-route hus travel sre more
ditficult because of different headways on the various
routes at different times of day and the variation resulting
from transiers. Moreover, the in-vehicle travel time on RIS
huses in Greece was not uniform because the Route 10 loop
routing substantially lengthened some trips. The quickest
trip on the tiwed-route system would be a trip on Route 1
{Lake} during the psak period. In {975, the in-vehicle
travel! time for a 2.8-mile trip would be sbout 10 minutes
{at a speed of 17 miles per hour}. With headways of 8
pinutes, wait time would average 4 minutes. AsSsuming access
and egress times of 2-172 minutes each (18 mile at 3 miles
per hour walking speed), the total travel time would be 19
minutes., which is faster than the 197% average DAB travel )
time. 1In the 1977 calculations. the average DAB trip length
decreased to 2.5 miles as a result of the smaller service
area, and this reduced the corresponding RTS in-vehicle ride
time by about 1-1-2 minutes.

on the other hand, an off-peak period trip from
Longridge Mall to a point north oi fidge on Deuwey Avenue
would require the use of Routes 1g and 1%, which had midday
headuays of 45 and 40 minutes respectively. Using the 1975
random access assumption, wait time 1s equal to half the
headuay and average transit travel time is 2-1/2 minutes
taceass time) + 20 minutes {(Route 14 wait time) + 8 minutles
{Route 1% ride time) + 22-172 minutes {Route 10 transier
wait time) + 3 minutes (Route 10 ride time) + 22-1s2 minutes
{e3ress time) = 58.5 minutes. Again, the 19877 fixed-roule
travel time would be sbout 1-172 minutes less. These
resulits are considerably more than the random access DAB
trip times and, because of their excessive length, probably
do not represent a significant number of trips. Other types
of trips which could be made by fixed-route transit would
generally lie somewhere hetueen these tuoc exiremes.

The above fixed-route travel time calculations are
pased upon wait times egualing hali the heasduays (random
access). For routes with short headuays (such as Route i
during the peak periodl, this assumption is probably valid.
For those with longer headways put for which schedules are
readily available, as in gochesier, passengers are likely to
time their arrival at the bus stop so as to minimize their
uait times under the constraint of not wanting to miss the
bus if it is early (planned access). The situation is
analogous to the DAB planned access case in which & custiomer
uses his wait time for other purposes {see Exhibit 5.11).
The average fixed-route wait time in such cases 1is estimated
to be five minutes. This would result in a 20-minute total
fisxed-route travel time for a 7 .8-mile nmon-transier trip
with 1/8-mile access and egress, which is seven minutes or
s5% faster than Greece DAB planned access trips (operated
manuallyd.



Based on 1975 dats. one may conclude thaut s fixed-routs
dbus is qguicker than DAB for trips within a single corridor.
When » transier is required, however., the added transier
wait time will ususlly make the fixed-route trip longer,
uniess the schedules are coordinated. MNoreover., transit
users usually perceive wait time more negatively than ride
time; thus. even if equal totsl trip times were possible,
most riders would prefer the single-vehicle trip. 1In
Greece, there was no such coordination betueen the sast-uest
Route iU and the north-south Routes 1 and 10. Consequently,
& Iiwed-route trip in Greece that required a transfer would
generally be longer than with DAB because of the added
transier time. (The exception would be a transier from
Route 14 to Route 1 during the pesk period, when the trans-
fer wait time would be only four minutes.) In 1977,
however, DAB level of service had improved substantialliy, so
that the fastest fixed-route trip was less than 3 minutes
faster than a similar DAB planned access trip. A service
arez contraction, the implementation of computerized
dispatching, followed by 3 decrease in demand during 1977
had enabled DAE to achieve travel times comparable to
single~corridor fixed-route trips.

The previous sec‘ion compared PERT demand-responsive
service levels to the RTS fixed-route services in Greece.
Cne of the principal ochjectives of the Rochester demonstra-
tion was to integrate these two service types. Route
tationalization and transfer coordination uwere the tuo major
innovations designed to schieve this goal. Route rationali-
zation refers to the elimination of Route 14 (Ridge Romd}
service and the cutback of Route 10 during the off-peak
period when DAB operated. Rationalization took place
between June 1974 and January 1975. Transfer coordination
consisted of several techniques for providing pleasant and
efficient transfers betueen PERT and RTS services, in addi-
tion to the primary objective of minimizing wait times.
These techniques included the designation of scheduled meet—
ings of fixed-route and DAB buses at Dewey and Ridge, the
placing of direct DAB telephone lines at Deuey and Ridge,
the construction of a small transfer station at Dewey and
Ridge, and the establishment of & reduced midday feeder fare
ef S0 cvents including transier.

The results ol six transfer time studies are reported
in Exhibit 5.1%. The first tuwo days of data (August & and
October 1%, 1975) may slightly understate transfer time.
because only the period between arriving on one vehicle and

5=3%
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hoarding another wuas tecorded. PERT and RTS buses
{especially the latter since they adhered to a schedule}
sometimes remained at the Dewey and Ridge transier point for
several minutes before departure. In the October 2%, 197s,
Hay 197&. and MarchsAprii 1977 surveys. the period between
bus arrival and departure uas recorded as transfer time.

The results suggest that convenient transfers betueen
PERT and RTS were not realized initially. ror inbound
passengers iransferring from DAB to Route 10, the average
weekday transier wait time in October 1975 and May 1976 was
slightly less than hal? the average midday Route 10 headuny
of 15 minutes; this is ctlose to what can be assumed to ocour
uwhen passengers do not attempt to coordinate their arrival
at the bus stop wmith the bus schedule. In addition. four
evening passengers were included in the NMay 1976 sample:
evening headuays asveraged 30 minutes rather than the
iS-minute afterncon headway. However, this increases the
average random asrrival! wait time for May 1976 passengers by
only 0.4 minutes. and thus does not significantly affect the
interpretation of the results.

For outbound passengers, average transfer wait times of
about 15 minutes were recorded lexcept for August &, 1975
and March/April 1977, uhen average transier wait times wers
considerably shorter). While this was less than the aversge
DAB system response time for immediate reguests (see Section
5.3.2})., most outbound transferring passergers told the Routse
10 Bus driver to notily PERT by radio that they wished to
transfer. Therefore, the PERT control room should have
received the transfer request 10 to 20 minutes before the
Passengers arrived at Dewey and Ridge. {The bus trip from
Main Street in downtoun Rochester to Deuey and Ridge took 23
minutes.) Thus, the total trip time between notifying the
PERT control room and boarding DAB should have besen hetueen
25 and 35 minutes, which is longer than the average immedi-
ate request DAB system response time. As discussed in
Section 4.3, however. most transfer requests did not reach
the PERT control room.

One of the transfer coordination efiorts was to assign
every other Route 10 bus as a "mest™ bus., indicating that
PERT Dial-A~Buses would meet these buses for convenient
transferring.® Although outbound transiers from these buses
were substantiaslly quicker on October 24, 1975 €¢7.9% minutes
compared to 20.6 minutes), there uas little difference on
the other days surveyed. In fact, on October 1%, 1975 and

S e W WO W Y S " o R W ‘i

*In the Route 10 bus schedule, these buses uwere marked with
the notstion, "Direct conneclions availablie to or Irom
Dial-A~Bus at Dewey and Ridge.™
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fny & and 7, 1976, asverage transier times from these "meet™
tiuses sere slightly longer Lhan from the non-designated
suses,. Consequentliy, passengers probably disregarded these
designations and rode Route 10 buses indiscriminantly.

The most recent transfer time study was made on tuo
days during the spring of 1977. Because of the reduced
demand, only 40 transier times were recorded: tuenty-ifive
inbound trips had an average transfer time of 6.6 minutes.
and 15 nutbound trips had an average transier time of 7.7
minutes. The outbound results are much better than in 13%75
snd 1976,

However. 11 is possible that the methed in mhich trans-
fer Limes were surveyed influenced the results of the
outbound wait times. The transfer time studies were done by
etther PERT. MIT. or SYSTAH personnel, all of whom uwere
familiasr with the system's operation. Before February 1977,
requests radioed by the RTS driver had to be relayed by the
BETS dispatcher to the PERT control room; some tronsfer
requests were fgst in this process and never received by the
PERT control room. Consegquently. passengers uwere advised to
call the control room from the iree telephone available at
the Deuey and Ridge transfer point to confirm their request.
The surveyors had the efifect of prompting such calls immedi-
ately, rather than after the passenger became frustrated
from waiting., Mhile this was not in keeping uith the goal
of objective dats collection, the transier time studies
provided rare opportunities for attitudinal interaction with
PERT passengers. Under such conditions, it would have beean
poor public relations for the surveyors not to assist uait-
ing passengers in confirming their requests. In an ordinary
sttuation. some of these passengers whose requests were not
received by the PERT control room might have waited longer
before they were prompted to call in their request. MNever-
theless, o 1977 survey of transferring passengers showed
that user attitudes toward transferring had improved signif-
icantly over the earlier pericds. The mean perceived wait
time for transferring from RTS to DAB dropped by 15 minules
tirom 36 minutes in the spring of 1976 survey to 21 minutes
in the spring 1977 results), reflecting the generally
improved service gquality 1in 1977, the completion of the
transfer station at Dewey and Ridge in September 1976. and
the i1mproved communication link between RTS buses and the
PERT contrel room.

The previous section reported the results of the trans-
ter time studies. The resulis cof these surveys and other
information already discussed are the basis of Exhibit 5.185,
uhich compares travel times to destinations outside the PERT
service area before and after route rationalization.

Several assumptions underlie the anniysis:
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* Average fixed-route walk times are assumed to be
2-172 minutes, which is approximately 1s/8-mile at =
ualking speed of three miles per hour. This is
based on the definition of a 1s4-mile access corri-
dor for fixed-route service.

* FPined-route wait times are assumed to be hali the
mvernge headuway during the period before the route
was eliminated for random access users. It is
assumed that planned sccess users try to meet the
buses when headuays are long, and an average wail
time of five minutes is assumed., although not all
foute 10 buses entered the PERT service area and an
unknowing rider boarding the wurong bus might have
had to wait at Demey and Ridge for the next Route 10
bus north.

» Transfer times to and from DAB are based upon three
Greece transfer point studies during 1975 which
indicated averages of six minutes for PERT to RTS
and twelve minutes for RTS to PERT transiers. The
three-day transfer time study in May 1576 reported
wait times of eight and sixteen minutes, while the
MarchsApril 1977 survey documented wait times of
approximatel!y seven or eight minutes, respectively.

* Transfier times between Routes 0 and 14 sre based on
the scheduled arrival and departure times of these
routes at Dewey and Ridge. No transfer coordination
was scheduled.

*» Fixed-route ride times are based on an average trip
length of 2.8 miles, equivient to the average Greece
DAB trip tength in 1975 (ualking distance is
ignored). FRoute 10, however, travels arocund a
3.8-mile one-way loop at its northernmost end. All
passengers boarding on the loop must travel around
the loop thalf of 2.8). 1In addition. there is a
2.7-mile portion betuween the loep and Deuwey and
Ridge. It is estimated that hali of the Route 10
passengers board on the loop, since it begins aboul
2.7 miles from the Dewey-Ridge transfer point. This
resulls in an average trip distance of around 3.3
miles for Route I0 passengers, longer than for Route
4.

* DAS wait and ride times are based on the average of
15 ueekday service quality checks in Greece during
1975%. The figure for planned access users' wait
time is the standard deviation of the pick-up devia-
tion for immediate regquests {see Section 5.3.2).
for random access users., the mean sysiem response
time is used as the measure of wait time., Saturday
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DAR ir:$i§ timex are sssumed to be aguivalent to the
weekday figures. Later data under computerized
dispatching suggests that Saturday service guality
wss better than on weekdays, but this may not apply
to 1975 because of the differences in vehicle avail~-
ability snd demand levels.

The conclusions draun are dependent on the type of trip
made. Former Route 1% users saved time by using PERT for
outbound trips., whereas inbound trips took longer than the
previous fixed-route trips. PERT trips by former Route 10
users were generally longer than lheir f{ixed-route trip,
partially because of the addition of the transier. It is
impossible to draw conclusions regarding reliasbility, as
there were no on-time performance records for Routes 10 and
14.

5.3.7

Three times during the PERT project, observers uers
placed on-board PERT buses to chronologically record sach
vehicle's operation in DAB service. These observers
recorded to the second the time the bus stopped to zake 2
pick~up, the time the customer boarded the bus, and the time
the bus began moving again. Khen & passenger Uas being
dropped off, the time the bus stopped, the time the passsn-
ger exited from the bus, and the time the bus moved agsin
were recorded. The results of these studies are shoun in
Exhibit 5.16.

The mesn periods of time that = DAE vehicle wss not
moving were influenced by & leuw unusualliy long periods of
ten minutes or more (600 seconds); these occurred when a bus
had no requests to serve following = drop-off, or shen a bus
waited at = transier point or shopping center for additional
passengers to arrive. In the iast two studies, when demand
was much lower than in February 1976. this phenomenon was
especially likely to occur. Consequently, the medians are
more typicsl measures of pick-up and drop-off situmtions.

The study results indicate thet the average passenger
pick-up took between 50 and 70 seconds, and that an aversge
drop-off uss accomplished in 15 to 25 ssconds. There uss
iittle difference in results betueen manusl and computerized
dispatching. Researchers sttempting to use these results,
houever, should be aware of the enxtreme variations in vehi-
cle stops.
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EXHIBIT 5.16
DIAL-A-BUS ON-BOARD TIME STUDIES

All Time Durari
Period Sample Sire ?Hmlmu - m:l;?—"
Mea | neviation | ¢
| February 5, 1976
i anasl Operations)
, Pick-lp Stops
P‘usmﬂ' Access Tine 258 52.7 7.2 1,7
Passenger Boarding Time and
Time Unrzil Bus Leaves 258 7.8 35,8 11.8
Toral Time a2t Stop 313 X1 i96.5 9.3
Drop-Off Stops fno pick-ups)
Passenger Exiting Time riid 10.3 18.9 5.2
Time Intil Bus Leaves After
Passenger Exit 'y 6.1 129.1 5.4
Totsl Thee at Stop 320 5.8 122.8 13.5
: ¥, 1976
{Computer Dperationsi
Pick-i Stops
Passenger Access Time 240 %831 154, % 35.38
Passenger Boarding Time and
Time Until Bus Leaves 238 33.1 %2 .2
Total Time st Stop 39 141.2 i91.9 63.8
'M«!}ff' Stops (no pick-wups)
Passenger Exitine Time 243 15.5 £9.9 9.5
Time Dntil dus Leaves After
Passenger [xit =42 6.3 6.2 i0.1
5 Total Tine 3t Stop 242 “%.3 isl.s 3.3
© o april 20, 1ove
ii“cq;mnr Mnerations)
Pick-Us Stops
Fassenger Access Time 113 3L . B 30.5
Passenger Boanding Time and
Time Until Bus Leaves Lia 35,3 117,35 11.%
Total Time at Stop 118 13%7 - 5%.%
Drop-Off Steps
Passenger Exiting Time 119 5.0 9.4 a1
Time Until Bus Leaves After
Passenger Exit 120 i 4 288,68 18,3
Total Time at Stop 122 23.5 6.2 3.3

MOTE: ALl variable distributions were very mﬂiriuly shewed, resulting in
mean values that greatly exceeded the median.
quently a more "typical” measure of these variables,
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The telephone interaction between PERT users and the
PERT control room was an important feature of DAR service.
Excessive telephone waiting time is knoun to irritate
customers. MNoreover, the period spant on the telephone
should be considered part of total travel time, though it
usually is not. Therefore, the user/supplier telephone
interface is a significant indicator of DAB system conven-
ience. One of the objectives of computerized dispatching
was to streamline the communication process betuwaen user and
supplier by making information on pick-up times more acces-
sible by the order processors. In mddition, if higher-gual-
ity service is provided, the number of calls by persons
inquiring about their bus arrival time wiill presumably
decrease., sllowing the order processors morse time to devote
to service requests.

Five studies of the users/supplier telephone interface
were vonducted during the demonstration, according to the
foliowing parameters:

iy Ingu ; & cail from a customer uhko
has already made & service request and is seeking
more iniformation on the bus arrival time.

1iatii il: & call from a customer who has
@lready made a service request and is cancelling
that reguest.

; : ; iop Call: A call from u person sesking
PERT informatiun which is unrelated to & specific
service request.

L5 Hol j i The period between the time the
phone begins to ring and the time an order Processor
begins to serve that caller's request. {(This
includes any time that the call is on hold while the
order processor completes another calil.)

; : est Cal A call from & person requesting
PERT service for himself or someone else.

phon: : g ime: The length of time betwsen
the time the order processor begins to serve a
caller's request and the time the gonversation is
terminated. (This includes any time during the
conversation that the order processor must interrupt
in order to place another call on hold.)

Four of these studies were made betueen February 1975 and

February 1976: they describe the status 0of the user/supplier
interface before computerized dispatching was introduced in
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Greece. In Harch 1977, asnother time study was completed
which assessed the impact of computerized dispatching on
conirol room operations. This study included requests for
Irondequoit services. The resulis of these studies are
shoun in Exhibit 5.17.

Call Purposes

Approximately 59% of the calls to the PERY requesi
numbers in the three full-day samples uwere service regquesis.
Bus arrival inguiries constituted 17% of the calls in Augusi
1975 and 20% in February 1976. (This increase probably
reflected the declining service levels of the 1975-76
winter.)

The March 1977 survey disclosed that bus arrival
ingquiries accounted for only 5.2% of all the calls received.
To some extent, this reflecis the tremendous improvement in
wehicle availability and reliability. Houwever, information
requests on the same day numbered 47, or over one-~filth of
all calls received. 1In the other two full-day samples.
general information requesis made up about 10X of the calis.
Therefore, in all three fulli-day samples, bus arrival and
information inquiries represented about 25% to 30X of all
the calls received. It is possible that the March 1977
observer classificd some bus inguiry calls as general
information calls.

Betueen 11% and 1%% of the calls received were for
other ressons. including cancellations. requesi changes,
personal calls, crank calls, and wrong numbers.

The results suggest that order processors piay a larger
role in providing DAB service than merely recording
regquests. Based on the 197% and 1976 surveys. one of every
three customers calied back to ask about when their bus
would arrive, indicating that the order processor must
remain constantly auvare of present bus tours if they are to
piacate uaiting cusiomers. In pddition, the order
processors played a major rvole in providing information
about the PeRT system. PERT users sxpressed some dissatis-
faction with PERT corder processors through the suggestion
cards on buses and the on-board surveys., Clearly. the order
processocrs were in @ vulperable position from the point of
view of customer complaints, since they were the only link
between users and PERT during s frustrating wait for a late
bus %o arrive. The importance of the order processor as a
representative of the demand-responsive transit system is
obvious.

— . _

Telephone hold times were mezsured on three occasions.
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cauL pimposes

Service Raquast
3us Arrival Inquiry
Informition Request
Cancellations
Otner

TOTAL:

H#OLD TIMES

Time of Survey
Numter of L&lls
Mean (Seconds)
Standard Deviation
Percent of Cally
by Secons [ntervsls:
3« 9 seconas
10-19 seconds
20«29 seconds
30-39 seconds
40.45 seconds
£0-59 seconds
50 seconds and over

ZERVICE TIMES

w21l Purpose
ervice Heguest
Bus Arrival Inquiry
Information equsst

EXHIBIT §.17

PERT TELEPHONE TIME STUDIES

8/6/75-Full Day] 9/3/75-2 Hours E'sns-run Day 13/30/77-Ful} Day
Number Percent |Number Perceat Percent {Number Percent
341 57.8 a1 64.1 {294 58.3 |142 §1.7
101 ir.1 10 5.8 |103 .4 |12 5.2
58 9.8 |3 .7 |81 101 | 47 20.4
[ - - . - |20 &9 | - .
{30 15.3 110 15.6 |36 2.1 2 12,8
590 100.0 |84 100.0 (504 100.0 230 100.0
218775 2/5/76 3736472
g-10:85 &, Full Day Full Day
139 508 230
35.0 11.% 10.7
42.2 26.0 4.7
48,3 18,0 7.0
8.6 5.9 6.1
3.6 5.¢ 3.0
7.2 3.8 5.5
3.6 2.0 0.9
2.2 1.8 2.9
25,9 5.2 5.
| sample  Mean Standard |Smpl, Mean Std. ;Smp). Mean Std. |
§ Si2e  (Seconds) Deviation (Size Jev, Sire Dev,
$/3/75 - 2 Mours 2/5/76« Full Day 3/30/77 - Full Day
41 %0.5 25.3 294 $6.4 31,3 [131 £9.4 70.0
103 % N/A 51 76.3 82,5 | 53 576 85,9
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The average telephone hold time decreased dramatically
betueen 1975 and 1976, from 15.0 seconds %o 1.9 seconds,
and by 1977 was averasging 10.7 seconds. Vartability. as
measured by the standard deviation, also decreased. The
time periods ol the studies wore different. but & comparison
‘of equivalent time poriods gives the same results as those
shoun in Exhibit 5.17.

Unfortunately. telephone service times were not
recorded in 1975%. but the hold time data suggests that the
crder processors uwere much more efficient in handling caells
in 19786 and 1977 than in 1975, As & result, by February
1976, about two of every three calls were answered immedi-
ately (uithin five seconds}., and only about 5%-6% were held
for over one minuite. This was a marked improvement from
1975, uhen 26% cof the calls were not serviced for rver one
minute.

klthough there uwas no sirong relationship betueen the
number of calls received in a given time period and the
average hold time, the data can be used as a basis for
determining the number of order processors needed in a
monual system. In 197% and 1976, crder processors in Roch-
ester handled betueen 0 and 30 calls per hour. The number
of calls appears to be about |.2 times the actual ridership.
based on the twoe full-day samplnys. These relationships
provide rules of thumb for calculating the number oif order
processors reguired {order processors reqguired = 1.2 C(hourly
ridershipl 2%},

Telephone Service Times

Telephone service times can be expected to vary by call
purpose, ars summarized in Esxhibit §5.17. Many calis classi-
fiepd under Yoiher" have exiremely short service times (such
as uronyg numbers and croank calis). Their inciusion in any
aggregated snalysis would distort the resulils considerably.
Thus., an accurate discuscsion of service times requires that
the results be presented separately for various call
purposes.

Although there was vons:derable variation, the average
time required to handle & service reguest call was about one
minute, increasing sitghtly by 1977. Buz arrival inguiries
uare somewhal shorter and gencral information cails were
somewhatl longer. averaging 75 seconds. As expeclied. inlorm-
ation call lengths varied considerably: since some callers
asked about only one specific item of information while
olhers asked very general guestions and reoquired full
descriptions of PERT service. The decreased information
cail service time in 1977 substantisies the hypothesis that
some bus arrival ingquiry calls were mistakenly classified as
information callis {(see "Call Purposes™].
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Because of the reduced DAE demand levels afiter Janusrcy
1977, emch order processor answered considerably fewer calls
then in the previous studies. Consequently, order
processors reported that they fell less rushed and had less
reason to handle cmlls quickly: this may be uhy service
times for service reguest calls increased compared to 1975
and 1976. As discussed in Chapter 4, order processors
generally agreed that computerized dispatching made their
job easier &nd more efificient. Despite the resulis of the
time study, computerized dispaiching sppears toc have
increased the order processors® eifectiveness.

5"5%

To sveluate the level of service provided to work
subscription riders in Greece, travel times and trip
distances have been calculated from data recorded in the
on-board time study of February 5, 1976. Data from 19 fout
of 20} bus tours uas recorded; there were 145 passengers and
tuo no-shows on these tours,

Travel time is defined as the time betwueen s passenger
boarding and getting oif the bus. Thus, waiting time and
lateness are not included, as they sre for DAB. Data on
lateness is not available, but an April 1978 survey of
subscription passengers suggested that lateness was not a
perceived problem f{see Section 6.4.73.%

Precise travel times uere recorded in the survey for
aenly 25 passengers. In other cases, individual passengers
beoearding or exiting at specific locations were not clearly
identified; hence, only an average passenger travel time
could be computed for mll passengers on that tour. In
computiny the average travel time. each tour average was
usighted by the .number of passengers on the sppropriate
tour.

Several assumptions uwere made in the process of esii-
mating trip distances:

e W . M i i [ i s . S

*In fact, the recorded workplace arrival time datas suggests
the opposite. Buses arrived an average of 19 minutes
befiore workers began their shifts. based on the nine morn-
ing tours analyzed. A ten-minute early srrival would prob-
ably have allowed enough time for riders to access their
offices, and provided sufficient slack for late pick-ups.
The extra ten minutes recorded that morning, if typical,
wmay have been a3 factor contributing to the low worker
response to subscription service.
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« The work endd of =all Kodak Park trips were measured
from the center of the Kodak Park development near
Dewey and Lake. Trips to snd from Rochesier Prod-
ucts (GM} were measured at the center of the site
northeast of the Lexington Avenue and Mount Read
Boulevard intersection.

+ Distances were measurcd along & north-south path
until Ridge Road, and then along Ridge Road in a
northuest-southeast direction to Kodak Park. {Trips
to Rochester Products continued north-south at Mount
Read Boulevard.)

*» Five home trip ends could not be located precisely.
so it uas assumed they uwere located at a point
beiueen the location of the preceding and sycceeding
stops, consistent with the jengths of travel time
spent betueen the three points.

* One morning and one afternoon passenger rode an
entire tour and returned to their origins. These
uere excluded from trip time and distance calcula-
tions.

5.%.1% Resultls

Exhibit 5.18 summarizes the time, distance, and speed
information on each bus tour for which data were available.
as wsll as averages for all riders and rides to each uoatk
jocation. Individumsl trip distances ranged from 0.6 to 5.3
miles, and aversged 3.41 miles. Rochester Producis passen-
gers traveled siightly further than Kodak passengers -- 4%.33
caqpirtﬁ to 3.32 miles. The aversge passenger rode for 23.2
minutes, which is considerably longer than the asverage DAB
ride time of about 16 minutes. This difference is due to
the higher vehicle load factors and productivities resulting
in more pick-up and drop-oift deviations, and slightly longer
trip lengths. Due to louer productivities, Rochester Prod-
ucts trips were slightly faster than ¥odak Park trips
despite the longer distances. The average subscription trip
speed uas 8.81 miles per hour. Little difference was noled
betueen morning and evening tours; A.M. travel speeds aver-
sged only 0.28 miles per hour jaster than in the P.M. The
speed of trips to Rochester products was considerably higher
than those to Kodak, averaging 12.35 miles hour. For
comparison, the average DAB passenger travel speed (in-vehi-
cle time only) was 10.6 miles per hour.

In general, & passenger Has considerably hetter oif

being picked up near the end of the tour in the morning
rather than at the beginning. ©On the nine A.M tours, the
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first passenger picked up avernged 7.62 miles per hour as
the bus detoured to pick up ndditional passengers. The last
passcnger boarding in the morning had an average trip speed
of 13.3% miles per hour, 75%% faster than the first passen-
ger*s. The last passenger picked up often had to stop at
one or more drop-oif points hefore exiting; otheruwise, his
travel speed would have been even faster.

in the evening, there was litile overall difference in
travel speeds anccording to when & passenger was dropped off.
In fact, the last rider dropped off had a travel speed that
was an average of 0.22 miles per hour faster than the first
rider, contrary to expectations. This occurred because
there were usually relatively long spans of time betuween
pick-ups at the workplace {averging a total of nine
minutes), and those passengers dropped off first tended to
La the ones that were picked up earliest. Consequently,
their travel times were lengithened and there was little
correlation betueen P.M. travel speeds and passenger drop-
olt order.

In order to calculate automobile travel times., a spesd
of 20 miles per hour was assumed. For the average 3.4l mile
trip distance, the passenger traveling by private automobile
could be expected to spend 10.21 minutes traveling te uork.
Thus., the overall level-of-service ratioc for subscription
service -- obtained by dividing the average passenger time
by the comparative aulomobile time -- is 2.27. The Roches-
ter Products passengers had a level-of-service ratio of
1.62, while the Kodak passengers had a 2.35 level-oi-service
ratio. HRowever. the Rochester Products passenger trip data
is based on oniy two tours {one in the morning and one in
the evening) compared to 17 Kodak tours. Time for parking
and local traffic congestion at the workplace have not been
included in the calculation of automobile travel time. Such
time varies considerably., butl could conceivably add as much
as 1ive minutes to the individusl times involved in automo-
bile travel. The latter assumplion generates an average
subscription service level-oi-service ratio of 1.55 rather
than 2.27. On the other hand, subscription service wait
time has not been considered but may occasionally be signif-
jicant. This would serve to lengthen the efiective travel
time o subscription service.

Subscription service travel time may also be compared
to travel time on regular transit for those Kodak passengers
with sccess to fixed-route buses {about 31% of all Kodak
subscription passengers). The dsta in Exhibit 5.19 is
derived from RTS schedules., and assumes a walk to the bus
stop of 2-172 minutes (1,8 mile) & trip of 3.3 miles on the
fined-route bus, and & wait time equal to half the average
headway betueen 6:00-B:00 A.M. inbound and 3:30-5:30 P.M.
outbound.
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Travel to Kodak Park by fixed-route bus is siightly
faster than by subscription service in two out of three
cases. FRoute 14 travel time is slightly longer because of a
longer usit time due to lengthier headuways. 1f it is
assumed that commuters mre likely to time their arrival at
the bus stop to meet the bus {(planned access rather ithan
random access), Route 1% travel time would be comparable to
that of Roules 1 and i5.

Thus, travel to Kodak Park by fixed-route bus (ior
those within walking distance) is slightly faster than by
subscription bus {a level-of-service ratio of around 2.0
compared to 2.3). Apparently., subscription users within
walking distance of a fixed-route bus opted for PERT's serv-
ice because of the convenience of being picked up at one's
home rather than because of any travel advantage. In the
Aprii 1975 survey of subscription users, 57% of those
responding stated that this uwas PERT’'s most attractive
feature, confirming this hypothesis.

5.8%.2

Te aid planners of subscription services., the reasons
for variations in subscription travel speeds are snalyzed in
this section.

The difference betueen the Rochester Products and Kodak
data., as well as the variation betueen Kodak tours. may be
partislly explained by twe variables: the number ol passen-—
gers on the bus tour (inciuding two no-shows on one tour)
and the aversge distance of the trips on the tour. & sirong
negative relationship (see Exhibit 5.20) exists between the
average passenger trip speed and the number ol passengers on
the tour {(r=-.773.'% In addition, & weak positive relation-
ship (r=+.35) exists betueen the average passenger trip
speed and the average passenger trip distance.

When average trip speed is regressed against both the
number of passengers and the distasnce, a multiple RZ1Y yalue
of .53 is obtained, but nearly =il of this predictability
{.60 of .63) is obtasined irom the "number of passengers™
variable. Reversing the order that the variables are
brought into the equation results in an R? of only .12 after
trip distance is introduced. The regression equation is:

Passenger Trip Speed (m.p.h.) =
%y 38 the correlation coefficient,
Y12 s the percent of variation explained by the rt:greséim equatlon.
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EXHIBIT 5.20
WORK SUBSCRIPTION SERVICE (GREECE)

- AVERAGE PASSENGER SPEED vs. NUMBER OF PASSENGERS ON TOUR

AVERAGE PASSENGER TRAVEL SPELD OW BUS, Y

1.0

{n=19)

L Ya15, 6= 24X
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NUMBER OF PRSSENGERS PER BUS, X




12.3 - .70 t¥% passengers) ¥ .36 (average trip distance
in miles)

Thus. an additionnl passenger slous the average trip speed
by .70 miies per hour {about 1.9 minutes for the typical
Greece subscription tripl). uwhile increasing travel distance
increases overall speed slightly. The number of drop-ofi
points at the work location was miso included in a trial
regression, bult a strong correlation (r=.7%) with the number
of passengers results in this variabie having & very ueak
effect on toiaml predictability (increases ®2 by only .0083.
Thus, it was excluded from the ahove regression egquation.

The above regression implies that a tour of only one
person traveling the average 3. 4-mile distance (comparable
to an automobile or taxi) would have an average speed of
only 18.5% miles per hour. This is lower than the assumed
average auvtomobile speed ol 20 miles per hour. However. the
model is not well calibrated for this low passenger range.
for onily tuo tours had less than five passengers., and one of
these -- with three passengers == had an average speed of
17.2 miles per hour. Thus, the fact that average speed
rigses quickly at low pussenger jevels is not reflected in
the above regression equation. ®hen @ regression using the
iog of the number oif passengers rather than the actual
aumber of passengers is mnde, the following equation is
obtained:

Passenger Trip Speed {m.p.h.¥ =

1%.1 - 10.0% (log ¥ oi passengers)
+ 1.25 {(average irip distance in miles}

Khile the predictability remains about the same (a multiple
%2 of .64 compared to .63), a bus tour oif one passenger
traveling 3.%1 miles would now have an average speed of 18.%
miles per hour. This is probably more realistic than that
obtained from the previous regression, but additional dats
is required to determine which regression form more accu-
rutely reflects the actual conditions.

The on~board time study of Februmry 5, 1976 was also
used to evaluate the level of service provided by schoel
subscription service. On that day. 81 passengers ware
carried on six tours to and from three schosls. The results
are summarized in Exhibit 5.21. The average passenger trip
distsnce uas calculated by taking the average straight-line
distance and multiplying hy a street adjustment factor of
1.2 tsee Section 6.1.53. In comparison to work subscription
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service, trip distances and travel speeds are considerably
iower. The average passenger trip was only 1.1 miles long
{driving distance) but took nearly 18 minutes, resulting in
an average travel speed of 3.7 miles per hour. Unlike uwork
subscription service. in which time of day had 1ittle
impact, sfterncon travel time was sbout 20X faster than in
the morning for all three achools served.

As with work subscription service, the number of
passengers on the tour sfifects school subscription trip
speed. School #3138 service, uwith the most passengers., had
the slowest average trip speed, while the St. Charles School
tour. swhich made only three pick-ups or drop-oiis, had the
fastest travel speeds. The egquations developed for uwork
subscription service, houwever, would uniformly overpredict
travel speed if applied to the school subscription service
tours. The work subscription equations are not calibrated
for the short trip distesnces involved in school subscription
service. In school subscription service, a short but very
cirouitous path is followed, uniike in work subscription
service where more direct routing is utiliized. In addition.
211 customers ol work subscription service lived on the same
side of the workplace, since Kodak Park and Rochester Prod-
ucts are both located on or sutside the edges of the service
sres. This was not true for school subscription service.
The small school subscription data base that is available
{six tours) prevents the establishment of a meaningful set
of relsiionships dor this service.
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§. GREECE: DEMAND

This chapter agsesses PERT demand, including ridership
trends, user and itrip characteristics, and user attitudes.
The information reported uas gathered from PERT operational
records and user surveys. Because the recordkeeping format
was changed seversl times during the project, some variables
were recorded only during portions o the project.

6.1

:-E.:gt!

gexhibit 6.1 displays the average Greece Dial—-A-Bus
tpA8) daily ridership by week from the start of PERT service
on ARugust 6, 1973 until June 17, 1977. {(Ridership for DAB
as well ss other services is presented ss @ daily sverage
calculated over the course of the week, unless otheruise
gstated. This is done to gliminate some of the day-to-day
variations and to compensate for short weeks with holidays.)
BABE ridership in Gresce grew guickliy. from under 100 riders
per day during the first ueek to over 500 passengers per day
on severzl occmsions in 19753 it began decreasing in early
1976. ©Dhs ridership dropped further in September 1976 and
agsin in January 1977 follouing the introduction of the
peu-Ridge Shuttlie, the September 1976 contraction of the
gervice mrea, snd the cutback of operating hours in January
1977.

The ridership represented in gxhibit 6.1 and discussed
in the subsaguent analysis is expressed in terms of the
number of passengers. When anslvzing DAB dewand, it is also
useful to consider the number of "trips™ or “demands™ {where
these terms indicste one or more perSOnS traveling beltueen
the same points at the same time). Thus, although they ace
counted as two passengers., tuo paocple traveling together
constitute one trip. The relationship between the number of
passengers and trips was fairly constant throughout the
project. During the first 152 weeks of DAB service {(through
July 3, 1976), thera uere 1.46 passengers per trip during
periods when school was not in session (summer tsd other
vacations}, and 1.28 passengers per trip during the greater
part of the year when schoel was in session. gelatively
gmall standard deviations of 14 and .10 passengsrs per
teip, respectively, indicate that the differences between
the means are highly significant. 1t is assumed that during
gchool vacations, students were more likely to travel in
groups, either with other students or with a parent. There
were approximately 1.34% passengers per trip on an annusal
pasis,. since school is in session for about itwo-thirds of
the yesr.
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The saw-toothed nature of the Exhibit 6.1 graph
indicates that weekly ridership fluctuated considerably.
Hevertheless, trends cen still be detected: Exhibit 6.2
sepurates ridership into five distinct periocds. The first
pariod covers the first year and one-half of the project,
when many ridership-boosting service changes uere imple-
mented and there uas considerable marketing sctivity.

During this period, 2uo DAB hali-fare ueeks were conducted.
and an extensive newspaper half-fare coupon promotion was
undertaken. Twoc of these promotions had an unmistakably
positive sffect on ridership {see Section 6.8.3). 1In addi-
tion:. betusen June 197% and January 1975, the service area
was expanded three times., svening service began. RTS Routes
10 and 1% in Greece were eliminated during the off-peak
pericd, snd the midday feeder fare was reduced. All these
changes seem to have positively afifected ridership, although
their time proximity makes it diftficult to discern their
individual impacits. Together, however, they define =
"grouth~and-innovation™ phase, which ended approximately tuo
months siter the last major service change. During this
period, average daily ridership increased by about 200% over
the levels o1 the first three months. The period is also
marked by several abrupt rises {such as on June 2%, 1974
when Route l4% service was eliminated and evening service
beganl), but ridership greu steadily overall.

Foliowing the cutback of Route 10 service in Janusry
i975, & fairly stable period of DAB operations began., and
the supply of DAB service (measured by such factors as vehi-
cle~hours and service area) stabilized. Similarly, demand
was fairly level irom March to December 1375, a period uhich
has been called "steady-state.™ Seasonal variation did
exist during the steady-state period, consisting mainly of
ridership losses in the spring. MNMarch 1975 {(the end of
winter) daily ridership averaged 488 persons, summer daily
ridership averaged 486 {(June 23-August 31 corresponding to
school vacation)., and fall ridership (September 2-December
13) avetaged 4%2 passengers per day. During the spring
{Narch 3l-June 21), houwever, there uwere only Y46 passengers
per day, or about 9% less than the remainder of the year.
This spring decline accounts for mbout one-gquarter of the
statistical variation over the entire steady-state period.
Simiiar trends seem to have occurred in 1974% and 1976, but
they are obscured by other events. During the entire stead-
y-state period, DAB ridership averaged 476.5 passengers per
day, with a standard deviation of the ueekly aversge of 32.5
{a coeflicient of variation of .07). & service area expan-
sion was made in Seplember 1975, but this was relatively
insignificanl in terms of the number of passengers served.

A June 1975 hali-fare coupon promotion was confounded by a
delay in mail delivery: many of the coupons were delivered
afiter their validation period {see Section 6.8.33. &s a
result, the ill-fated promotional effort only slightiy
affected ridership levels.
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Puring the stesdy-state period, the sverage daily
ridership corresponded to an average hourly ridership of 3%
passengers and 25 %trips. Depending on whether the September
1975 service area expansion is included, an average demand
density of betueen 1.6 and 1.8 demands per square mile per
hour can be calculated.

Sarious vehicle breakdowuns began in December 1975, and
DA% ridership began to decrsase. On-the-road breakdouns
became more frequent, scheduled vehicle-hours were lost due
to the lack of available buses, and service guality gener-
ally suffered., By mid-January, ridership leveled off again
at less than 400 passengers par dsy. From January 12
through Septembar 11. 1976, dalily ridership averaged 386.3
passengers,; or 21X less than the 1975 steandy-state level.
This corresponds to the third “vehicle problems™ phase,
which continued until major service changes were implemented
in September 1976. During this phase, ridership fluctuzted
considerably more than in 1975; a standard deviation of #4.34
passengers results in a coefficient of variation of approxi-
mately 0.115. Rlmost one-third of this variation resulted
from the number of no-shous and cancellations, both of which
underwent great variation during this period due to declin-
ing service levels. Thus, the number of persons wishing to
use the system had about the same varimstion during both 1975
and 1976. {(See Section 6.1.8 for a more detailed analysis
of this phenomenon.}

During the 1! weeks atter the Deu-Ridge Shuttle and the
zonal fare system umere introduced on September I3, 1976, DaB
ridership dropped 36X to 261 passengers per day; this period
is the fourth of the distinct ridership periods. Weekday
ridership fell by about 40X to 256 daily passengers. while
Saturday ridership dropped by about 10X to 285 passengers.
As expected, DAB transier ridership decreased more than
non-transfer ridership, since the Dew-Ridge bus connected
with RTS Route (0 at Dewey and Ridge. Overall DAB transier
ridership dropped by 47X, compared to asbout 30X for DAB
non-transfer ridership. In December 1976, ridership agsin
decreased, as cold uweather caused vehicle shoriages and
louered service guality.

The Dewu-~Ridge Shuttle did not operate on Ssturdays, so
the 10X DAB ridership decrease is assumed to be the resultl
of the zonal system fare changes introduced at that time.
Consequently, 30% of the former uweehkday DAB riders (the %0%
ridership decrease minus the 10X drop attributed to the fare
changes), or 127 daily passengers. uere presumably diverted
to the Dew-Ridge Shuttle. The average daily Deu-Ridge
ridership of 146 passengers during this period (excluding
the first two uweeks) seems to include this group plus a
spall number of other passengers who did not previously use
DAB. Approximately 16% of the Deu-Ridge Shuttle passengers
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took advantage of the route devistion option, primarily on
inbound trips (passengers requasted doorstop pick-up rather
than doorstop dropoiiy,

During the Deu~Ridge Shuittlie's fifth wueak of cpsration
{October 11-15, 1976), no fare was charged. Ridership that
week rose by sbout 11X from the pravious tuo wesks., but
returned to slightly less than its previous ievel during the
foilowing three weeks. Thus., this promotion wass unsuccess-—
ful in bdoosting Dew-Ridge Shuitle ridership (see Exhibit
6.3},

When the January service changes were impiemented.
Rochester was undergoing one of the coldest and snowuiest
winters on record. DAE ridership did not stabilize until
early Februery. at sn asverage of I50 daily passengers; this
was about a 42X decrease from the weekday DAB ridership
prior to the change. This new steady-state comprises ths
fifth period. The decrease probably resulted from the elim-
ination of service after 3:00 P.M.; the lost ridership
represents the approximate proportion of DAB passengers
previously riding after 3:00 P.M. Any ridership loss
resulting from the fare increase cannot be detected, and may
have been counteracied by the ridership increase resulting
from service level improvements. Alsoc resulting from the
higher-quality service being oiiered, DAB no-shous stabi-
lized at around 6% of completed trips aiter February 1977.
This was a subbtantial decreasse from the 15-20X%X level expe-
rienced in the fall and winter of 1976, and only slightly
more than that experienced during the 1975 ‘stesdy-state’
period.

Dew-Ridge Shuttle riders increased by about 20X to 165
per dasy. and exceeded DAE ridership afiter Janusry 1977. The
number of deviation requests also incressed slightly, to 18%
of the total ridership; this increase reflected the elimina-
tion of the tuo checkpoints in the Northgate ares.

In 1575, the DAB service atirascted more riders than
most other U.S. disl-s-~ride systems have been sble to do
{see Appendix AR.20). After accounting for the Greesce serv-
ice ares population and the number of daily operating hours
fuhich also exceeded most other systems), however, the
difference uwas insignificant. The lower 1977 ridership,
though reflecting lewer riders per capits than are typicsl,
was slightly above average ziter considering the short serv-
ice hours.
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$.1.2

In addition to eliminating some of the erratic varias-
tions between days. using weekly sverages to measure rider-
ship trends obscures the regulsr variantion which occurs over
the days of the week. Thess trends mre recorded in Exhibit
$.4%, which sxsmines ridership by day of the week for the
entire 1975 steady-stste perisd {excluding four weeks in
which there uss s holiday snd the week of March 31 in uhich
s snowstorm esssentially elininated service for twc days).
Monday through Thursday ridership uss fairly evenly distrib-
uted; the major difference was betueen Mondays snd Thurs-
days, but it was not significant. However, Friday ridership
was 12% above the Monday through Thursday averags, and the
difference was significant at well below the .01 lavel. On
the other hand, Saturday ridership was considerably lowsr
than that of the other days. Altoegether, Saturday ridership
averaged 78.5% of the weekday average {ingluding Fridayl.
Average Saturday demand density, however, wss actuailly
slightly higher than weekday demand density due to the
shorter DAB operating hours on Saturday.

Ridership also varied over the course of the day.
Exhibit 6.5 displays the proportion oi weekday DAE passen-
gers picked up during each hour of the day; the figures were
derived from a 17-day sample of days in which service qual-
ity checks were conducted. The curve in Exhibit 6.5 resem-
bles a positively skewed curve {except that it is bimodall.
with one peak between 3:80 A.M. and 10:00 A.M. and snother
between 12:00 noon and 2:00 P.M. The distridution curve
reported for Saturday is based on only one day's ridership,
but suggests u more normally distributed curve with most
trips occurring in midday (Exhibit 6.6).

The resulis suggest that demand density varied consid-
srably over the time of dasy and the day of week. During the
1975 stesdy-state period (after the 1975 ares expansionl.
aversge demand density during the busiest weekday and Satur-
day hours (9:00-10:00 A.M. and 12:00-2:00 P.M. on weekdays;
12:00-2:00 P.M. on Saturdays) uas about 2.5 demands per
square =ile per hour;: demand dropped sharply during other
hours of the day. The overall demand density of 1.6 demands
per sguare mile per hour guoted in the previous section
represents ithe average of these figures.

6.1.3 Spatial ODemand Pafterns

The results of four weekday origins/desitination studies
are summarized in Exhibit 6§.7. & system of five zones is
used in order to simpliiy presentation of the results. The
map of the five zones used is displayed in Exhidbit 6.8. Tha
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EXHIBIT 6.4
DIAL-A-BUS RIDERSHIP, BY DAY OF WEEK
(March 3, 1975 - December 12, 1975}

1 543.0
é {1B8.91%}

— 2.3
' 3 (17.15%)

2 mv‘- : :
as.c | teary | 18960
{16.551)

389.4
£13.571)

MONDAY TUESDAY  WEDNESDAY  THURSDAY FRIDAY SATURDAY

Sased on 36 weels' dats between 3/377% amd 12/13/75. fHoYiday
weeks And one snowslorm week exciuded.} Total passenqers in
sample equals 103,353,
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EXHIEIT 6.6  SATURDAY DIAL-A-BUS RIDERSHIP, BY TIME OF DAY

{Gctober &, 1974; Daily Ridership = 398}
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EXHIBIT 6.7

DIAL-A-BUS ORIGIN/DESTINATION STUDIES

“{Number of Trips)

M 5, 1974
DESTINATIONS
SN SE NE ONC W TOTAL %
% 3 T & & &1 & 15
2 s % T 3 85 3 s 28
= OMNE 3 5 3 4 i o 11
2 & u 1w & 12 2 3% 2
- W % & 0 & 2 i1
TODAL TS 35 1 35 1s § 174 100
§ 4% 20 % 20 S 10¢ -
Mgy 1874 {Two Days):
DESTINATIONS
S SE NE NC NN oTOTAL %
% s & 5 a4 116 4 22
X s 14 & ! 5 &) 85 4
LN 12?2 T 1) IO
E % 16 & & 8 o} o 2
® 1r T 3 1 &, 34 1B
TOTAL 65 115 15 31 3% i89 100
y W M £ 1 173 100 -
Jammary 20, 1975:
TESTINATIONS
SR OSE OME ON W TOTAL %
2 o ¥ 15 L S § T 18 IS
= S 13 15 5 X ? 80 30
A S T S S S A S - I § |
Ea 19 3 & o1 5| 73O
w 8 9 1 & 3. 35 13
TOTAL 3 M 16 6% & | 166 100
§ I 32 & ¥ 9} W00 -
February 1976 (Three Days):
DESTINATIONS
SN SE NE N W TOTAL 3
o 61 $T 3% 2 3. 5 I8
$ose o102 T2 17 N 260 M7 I8
T M 3% 1 1z 2 19l w08
= N O3 51 17 14 22| 180 18
W 25 44 28 18 15| 126 14
TOTAL 279 285 106 105 H1d ! &&7 100
% 1 03 122 12 13} 100 -
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Percent of trips to or from:
5N Malls
Northgate Plaza
S¥ and SE (Ridge Rd. Corridory:

Percent of trips totally
within S SE:

Percent of trips to or from:

S5 Malls

Dewey and Ridge

Northgate Plazs

SN and 'SE {Ridge Rd. Corrider):

Percent of trips totally
within SW and SE:

Percent of trips to or from:

N Mells

Dewey and fidge

Northgate Plazs

S and SE (Ridge A&, Corridor):

Percent of totally
within ¥ SE:

Percent of trips to or from:

5¥ Malls

Dewey and Ridge

Northgate Plaza:

SW and SE (Ridge Rd. Corrider):

Percent of trips totally
within S¥ and SE:

434
14%
81%

lax

48%
13%
0%

1%

8
23%

3
34t

3%

4%
pd § !

824

7%



EXHIBIT 6.8
DIAL-A-BUS ORIGIN/DESTINATION ZONES
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first tuo studies wers made pricr toc any service area
expansions or route rationalization changes. At that time.
the "SH Malls™ on WNest Ridge Road (Longridge Mall, Gresece
Toun Mall, and Ridgemont Plaza) were essentiamlly the only
jocstions in the official service srea located in the SH
zone. At that time, however, passangers were allowed to
travel to and from other locations in that genersl area.

The January 1975 study uas made after Routes 10 and 1% werse
rationslized, and aftsr most of the service ares expansions
had deen completed. Finally, the February 1976 study uas
made during computerized dispatching cperations, when vehi-
cle breakdowns had already caused ridership losses. The
iatter study also reflected the fully-expanded service area.
Together, the four studies cover the most important evalua—
tion stasges of DAS service, before the Deu-Ridge Shuttle wuas
introduced in Greece.

The notations to the right of the matrices in Exhibit
6.7 summarize the most importsnt features of DAB trip
patterns. These trip proportions indicate that the
origins/destination patterns changed over the course of the
project. Prior to June 1974, nesrly hali of =sll trips were
to or from the mails on Hest Ridge Road. After the service
area expansions, they sccounted for only between one-quarter
snd one-third of ali trips., mithough this represented an
absclute increase in daily trips of around 50X due to =
general ridership increase. Conversely, prior to the route
rationalization of Routes 10 and 14, there were relatively
feu trips to the Dewsy and Ridge or Lake and Ridge transtier
pointa. By 1975, trips to and irom Dewey and Ridge alone
represented about one-guarter of all DAB trips. Finally.
the Northgate Shopping Piszas in northern Greecs diminished
as an important trip attractor as the service area expanded
and DAB bscame an important fesder modea. Roughly the sane
number of trips to NMorthgate Plaza uwere made over time, butl
as total ridership increased thesy became & smaller propor-
tion of the total.

The resulis suggest that DAB was effective in moving
most of the demand in a north-south direction (which gener-
ally comprised over half of the DAB demand). There swas no
singie dominant corridor, but rather a general movement from
the northarn areas to tuo separste areas in the southern
portion o the service area. Adlong the southsrn boundary,
housver, & fined-route or routs deviation service slong
Ridge Road may have baan more sffective in handling this
demand, since the demand pattarn is somewhat more concen-
trated. One can also perceive a demand concentration along
the Deway corridor (northeast to southeast), especially in
the January 1975 study after Route 10 was cut back during
the ofi-peak period. The Dew-Ridge Shuttle was established
in September 1976, partly in response to these trip
pattarns.
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in all four cese studies, BOX or more of all DAB trips
began or ended within a relatively narcow southern portion
of the service ares along Ridge Road. In the first three
studies, about one-quarter of &ll trips were completely
within this corridor; this percentage rose to over one—third
in the February 1976 study. Consequently. most DAB demand
could be summasrized by the three general trip patterns
displayed in Exhibit 6.9. One of these consists of those
trips within the two southern zones, which comprised belueen
one-guarter and one-third oif all trips. The second and
third groups are trips irom the three larger northern areas
to -esch of the southern zones. Most of these trips
connected to the malls in the socuthuest zone, and to the
Ridge Road transfer point {(at Deuey and Lake Avenues) and
Kodak Park in the scutheast zone. Less than 20% of =mll DRAB
trips -~ those totally mithin the northern zones —- are
excluded from this three-pattern model.

The service area expansions of 1974 and 1975 oifered
DAB service to more afiluent aress with higher automobile
ounership, suggesting that DAB trips by residents would be
jouer in the expansion areas. ©On the other hand. the neuer
service areas were poorly served by fined-route transit and
pAB provided the only transit service, which suggested more
trips per capita. The guestion of whether trips per capita
in the expansion areas were more or less than those in the
original service areas Was ansuered by comparing the percent~-
age of trips which began or anded in both areas with their
respective populations. It should bhe noted that trips per
capita in this case refer toc these trips made by residents
ot the area; this definition differs from demand density,
which counts =il trips originating in a particular area.
for aress containing many trip attractors, such as shopping
malls, employment centers and transier poinits, the trip-den~
sity measure would be much higher than the trips-per—-capits
messure. The subsequent analysis calculates both trip
densities and trips per capita. For the letter, trip ends
wuhich could be identified as being at major trip attractors
were eliminated.

whe results of the sriginsdestination data examined are
shoun in Exhibit 6.10, separated by origin, destination, end
both types of trip ends. The two percentage columns within
each group indicate the proportion ot all trip ends and for
those trip ends exclusive of the major trip attractors
described sbove. The resulits show that less than 20% of the
total trip ends were located cutside of the original August
1973 service area, although these additions accounted ifor
25.7% of the populmation. This unadjusted trip data shous
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EXHIBIT 6.9
DIAL-A-BUS DEMAND PATTERNS
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thet srea expansion resulted in a decrease in demand
density., as indicated by the louer trip end percentages ol
the ares mdditions compared to the total ares percentages.
The lasil area expansion 1in sSeptember 1975 had the louwest
demand density.

When the major trip attractors are excluded, the trip
end percentages suggest that phB ridership per capita WS
slightly higher in the areas added after service initiantion
compared to that of the original service area. implying that
despite the higher economic status of the neu gservige aAareas.
a relatively high demand for public transit services
existed. This result was chbtained by comparing the distrib-
ution of trip ends other than those jocated at the major
trip mttractors. Although the differences were statisti-
cally significant {see the 95% coniidence range for the trip
end distribution), the imprecise manner of defining residen—
tigl trip densily by eliminating trip ends at major trip
gttractors weakens the conclusion. while the available data
suggests that DAB per-capita use was slightly higher in the
axpansion Kreas, the empirical evidence supporting this
conclusion is weak.

6.1.5 Trip Lensths

vo determine the average paB %“rip length. tuo methods
of mnalysis u=ste used. In the tirst method. origins and
destinations were manuzily plotted gnd the gtraight-line
distances betucen them were recorded. This was done for the
39 DABR trips on March 3, 1975, and an average straight-line
distance of 2.30 miles uas cbtained with = standard devia-
tion of 1.17 miles. The coefficient of variation' uwas .51.
closely corresponding to the ride time coefticients of vari-
ation recorded during the service guality checks. These
coefticients of yariation were generally petueen .55 and
.65, suggesting that much of the variation in ride time was
s function of trip tength (see section 5.3.2 and 5.3.3).

The second methed was used for data collected under
computerized gispatching. In this case, grigins and desti-
nations were assigned to B fairly elaborate onal system and
trip lengths petueen the centers cf each zonal combination
were measuraed. & »one-to-zone matrix igr three weekdays in
February 1376 {875 trips] was then applied to this distance
pmatrix. The average straight-line trip jength by this

- e

tthe coefficient of yvariation. cglculated by dividing the
standard deviation by the mean. controls for the magnitude
of the variable being measured.
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meathod uas computed to be 2.35 miles. a difterence of only
2% from the previous result; 2.3 miles uas thus assumed to
he the average siraight-line trip length for DRB service
after the January 1975 service changes were mado.

To derive an average passenger—trip distance uhich
corresponded to actual driving distance, the average
stratght-line trip length was multipiied by 8 street adjust-
ment factor of 1.2 for Greece.? This resulted in an average
DAE passenger-trip dislance of 2.8 miles (although the
actual number of miles traveled generally exceeded this
because of deviationd made to pick up and drop off other
passengers].

Based on the results of these tuc methods of analysis,
the average trip length wuas calculated to be equal to 0.75
times the square roct of the service area {three-quarters of
a side of = square service areal.? Using this equation
results in an averasge DAB passenger—-trip distance of 2.u45
miles following the DAB service area contraction in 1976
¢0.75 Ji6.7 = 2.45). These ltigures (2.45 and 2.8) are used
in subseguent analyses dealing with DAB passenger miies.

2for a theoretical area with a perifect grid street systenm
and trips equally likely to be generated in all directions.
s street adjustiment factor of 1.273 uwas obtained:

T4
I sin x + €o0S £
o Tl 1.0

For Greece, which is essentially = grid system with a few
key diagonal routes (Stone and Ridge Roads, Lake Avenue).
this figure drops to around 1.2.

3in average trip length of about 2.8 miles was found for
samples taken when the service area was 13.7 square miles
and 15.2 square miles; 0.758/13.7 = 2.78; 0.75¥15.2 = 2.92.
A many-to-many DAB system uith demand distributed homoge-
nously within a square service area and with a periect grid
system would have an average trip length equal to .67 times
the square root of the service area. A msny-to-few system
in which all destinations are equally distributed along one
edge of the service area would have an average trip length
of .83 times the sguare root of the service area. A many-
to-one system with the activity center in the center of one
edge would have an aversage trip length equal to .75 times
the square root of the service area. The Greece DRB system
operated betueen the many-to-feu and many-to-many situa-
tions.
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6.1.6

Ko-shous are persons who reguest service but then do
not appesr when the bus arrives to pick them up. The prob-
jems associmted with no-shows are obvious; the bus spends
unnecessary time trasveling to the pick-up location and wait-
ing for a passenger to appear, service quality for the
remaining passengers suffers, and productivity declines.

in sny system., there are bound to be some prank calls
which result in no-shous. ©Others may result irom 8 change
in plans and the failure of the requestor to notifiy PERT.
Beyond these causes, however, it is belisved that service
quality affects the number of no-shows. In these cases, the
hus arrives lmnte and the reguestor has already taken an
aiternative mode. If service gquality has been poor. reques—
tors may be more impatient. 1In other cases. the bus srrives
sarly and leaves belfore the customer is ready:; this situa-~-
tion is mlso recorded as a no-show.

Exhibit 6.11 charts weekly DAB no-shows as a proportion
of total trips. From relatively low levels of betueen 2%
snd 4% of all DAB trips., the number of no-shous increased
during most of 1974 until it leveled off at arcund 5% during
most of 1975 (5.3% during the steady-state period with a
standard deviation of 0.9%). This consistent rate further
supports the characterization oi March-December 197% as a
steady-state period. HNo-shous increased dramatically in
pecember. when vehicle breakdown problems began., to as high
as 11.9%. By July 1976, no-shous were averaging approxi=-
mately 15% of total trips, meaning that about one oif every
eight DAB reguests resulted in a no-shou. This high level
fluctusted betueen 12% and 20% until February 1977, when
improved service levels resulted in a decrease to sround &%
of all DAB trips: this is comparable to 1375 levels.

Uhile the trends in the number of no-shows are clear
jrom Exhibit 6.%11, the number of no-shous fluctuated consid-
erabiy, especially siter December 1975 when no-shou levels
were unusually high. For example, from Janusry 12, 1375 to
July 3, 1975, no-shows as @ percentage of weekly trips aver-
aged 10.3%, with s standard deviation of 2.4% (s coefiicient
oi veariation of 0.23). The variation was even greater on =&
daily baszis.

The number of DAB no-shows is largely a result of low—
quality service, and this explains much of the variation in
no-shou freguency. After June 1976, most daily operation
was under computerized dispatching:; the service quality data
generated at that time asliowsad an investigation of the rela-
tionship betueen no-shows and service quality within a fixed
time period. From May 29, 1976 to July 31, 1976, there uwere
37 days in which all or almost all of the day's dispatching

©0-20



$ L b

L1"9 LIBIHX3

ltv.ﬂi

..leﬂu.

w'll

21"

il

iw—i

’wﬂ.v

02’

6-21



was done by computer. On these 37 days. no-shows as =
proportion of completed trips averaged 14.6%, with z high
standard deviastion of 7.1%.

The nunmber of no-shows as a proportion of DAB trips,
houever., was strongly correlated with all six service qual-
ity variables affecting pick-up times (the averages and
standard deviations of immediste request wait time and
pick-up deviation of both immedimnte and advance reguests;
see Exhidbit 6.12&). The correlations ranged from +.3% to
#.72, and were all significent at the .01 level. When DAB
no-shows uwere regressed agsinst the six service quality
variables, & multiple-R2 of .62 was obtained, suggesting
that veriation in service quality sccounted for 62X of the
wide variation in no-show levels (see Exhibilt 6.125). Thus,
if service gquality had been consistently higher during this
period, there would have besen fewer no-shous as well as less
fluctustion.

The same analysis was conducted for the fifteen service
quality checks made during the 1975 steady-state period.
The no-shou percentage was only about one-third of what it
was in the 1976 sample (5.0X average compared to I1NM.6%X).
Furthermore, there was relatively little variation betueen
the days compared to 1976. (The standard deviation was 1.7%
compared to 7.1% in the 1976 sample.) Service guality uas
zlso more uniform during this pericd. Consequently, the
varistion in no-shows in 1975 was probably more random than
in 1976, when substantial service quality variations are
presumed to have been more influential. This hypothesis can
be confirmed by the results displayed in Exhibit 6.12B. The
correlation coeificients between the no-shou percentage and
the six service quality variables are all lower than those
sppearing in the 1976 correlstion table.

Thus, no-shows seem to become more sensitive to service
gquality uhen the latter is low. At satisfactory service
levels. the number of no-shous is low and fairly consistent.
When service gquality is poor, houwever, no-shows not only
increase but become more sensitive to variastions in service
qualiity.

In Rugust 1375, & survey ol no-shows was conducted by
NIT to further examine the nature of no-shows. Of the 150
DAB no-shous analyzed, only 22 {(15%) uere at residential
addresses The remainder were almost all from either the
Dewey and Ridge iransier point or Longridge Mall, and could
not be contacted. ©Of those requestors from residential
addresses, only 12 could be contacted. Of these, eight
cited a late bus as ther resson for not showing. &Il but
one was able to get & ride from & neighbor or relative.
Seven of the eight also had appointments which they would
have missed by uwsiting for the bus; the sighth just became
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frustrated waiting. O©OFf the other four persons contacted,
tuo got rides from friends and neglected to cancel their
requests. One person claimed that she used the service and
did not knou uhy she was classified as a no-show. (She may
have been a no-show for & bus which arrived sarly and then
called sgain to be rescheduled to snother bus.} Finally.
ane person regquestied service for 6:00 R.M. and was told 1t
wos unavatlable; she also didn*t know mwhy she was classified
as & no-show,

fven with the small sample, the survey indicates that
many no-showus from residential addresses were a result of
iate buses. For the more numerous no-shows at Longridge
rMall and the Deuwey and Ridge itransfer point, other explana-
tions are possible. Peak period patrons may have taken
fixed-roule buses. In addition, patrons at Longridge Mall
may have mct a friend or neighbor who drove them home. It
15 also possible that passengers boarded a bus other than
the one to uhich they were assigned {which happened i1 the
driver felt that he could drop them off without disrupting
his schedule). Unless the driver notified the control room,
the passengers were classified as no-shows when the assigned
bus srrived.

6.1.7 Customer Cancellations

Beginning in Hovember 197%. the PERYT order processors
tecorded the number of passengers cancelling their requests.
This informstion -- averaged by the weekR —-- 1is shoun in
Exhibit 6.13. The level ovf cancellations closely correlates
with that of no-shows for the same period, with a sharp
incresse in January 1975 {scomewhat later than the increase
in no-shows which degan in December). Cancellations then
declined. followed by an increase in spring and summer
gnalogous to the no-show trend. By the summer of 1976,
cancellations were running at around 14% of ridership (19X
ol all trips. assuming the annual average of 1.3 passengers
per trip). Thus,. cancellations and no-shows together
resulited in about one of every four original service
requestis (service requests = trips + gancellations +
no-shows} being voided.

Cancellations rose sharply in September 1976 to over
20% of total ridership. and then rose again in January 1977,
probably in response to the louer service levels uwhich inme-
diately folloued the DAB service and fare changes. By
February 1977, the cancellation rate began to steadily
decline, although the wide fluctuations continued (see
Exhibit §.13). By May 1977, cancellations averaged 10X of
ridership.
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Because cancellstions snd no-shous represent riders uho
were willing to use the service bui were discoursged. the
increaszes in cancellations and no-shows during 1976
mccounted for part of the ridership decrease during that
yeuar when compared to 1975. During the 1975 steady-state
period., there uas an average of 379.8 daily DAB trips. From
Janusry 12 through August 7, 1978, an average of 306.3 daily
trips were made, s decrease of 19.4%. However, the relative
decrease changes i1f{ the number of passengers trying itc use
the system is examined {see Exhibit 6.141). in the 1875
steady-state period, no-shows aversged about 5% of completed
trips, and a few weeks' datas in HNovember 1975 suggests that
cancellations would also run sbout 5% of total trips under
normal conditions. Thus., 1t is estimated that the total
number of service requesis in 1875 {irips plus no-shows plus
cancellations) averasged 4%19.5 per day, assuming cancella-
tions equalled 5% of trip demand. In 1976, however, trips
plus no-shows plus cancelliations averaged 377.%4% per day, a
decrease of 10.6% from 1975 levels. Thus, while the number
of trips dropped 19.4%, the number of service requests drop-
ped only 10.0X. This suggestis that there was only about =
18% loss in the number of customers desiring service during
Peacember and January when ridership declined. The remainder
of the decrease in ridership was the result of an unusually
large number of customers cancelling or not showing because
0f the poor service being cvifered.

The above analysis also explains the uide trip demand
fluctuations which took place in 1976. From & weekly coef-
ficient of variation for daily trips of G.066 in 1975, & 50X
increase occurred during the winter to a level of 0.100 in
the 1976 pericd. The coefficient of variation of the total
nunber of service reguests., however, remained uniform at
#bout §.069 during the 1975 steady-state period and in 1976,
as shown in Exhibii 6.13. Thus. the number of persons
requesting DAB service in 1976 did not vary cver time any
more than in 1975: however, the increased variability in the
number of no-shows and cancellations resulted in substantial
ridership fluctuations compared to 1975.

&.1.%9 Late Bus Compiaints

A second i1tem recorded by the order processors after
Hovember 1975 was the number of persons calling to inguire
about late buses: this is illustrated in Exhibit 6.15. The
nunmber of complaints rose quickly in December 1975 and Janu-
ary 1876, to as high as 384 of the ridership {paraileling
the increases in no-showus and tancellations), and then
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EXHIBIT 6.14
CHANGES IN DIAL-A-BUS DEMAND LEVELS
BETWEEN 1975 AND 1976

1975 estimated daily service request Tevel {c.0.v.=0.068)

Decrease in service
l requests = 10.0%

1975 Bai1yl??i

{c.0.v.=0.06

1976 Daily Service Request Level

{c.0.v.=0.069)

Decrease in
trips = 19.4%

1976 Daily Trip Level
{c.0.v.=N.100)

T

= goefficient of variation
= weekly standard deviation/mean
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declined to what appears ito havs seen their original level
of around 10%-15% of ridership. Surprisingly. a second
decline occurred in June 1376; complaints were less than 6%
of ridership during the first six wyegks of the summer. and
fluctuated betueen 5% and 10% through the iasll and winter.
At the same time., however, no-shous and cancellations
gontinued to increase. +he number of complaints dropped in
1977, and represented less than 2% of ridership during the
spring of 1977. ¥

Three phases of cusiomer resckion to DAB can be identi-
fied for the period after pecember 1975, when serious vehi=
cle Breakdoun problems began. puring the first phase
{pecember and Januaryl. ridership dropped dramatically as
no-shous, cancellations and complaints rose sharply. ¥From
January through April. many riders who would have complained
about service either cancelled or did not shouw and began to
drop oul as users; no-shous, cancellations and complaints
thus declined while ridership remained fairly steady.
puring the spring and summer. houwever, no-shows and cancel-
lations began to increase again; ridership during this
period declined., although less dramatically. This time.
houwever. complaints decreased while the other tyito parameters
rose. This suggests that users hed learned that a complaint
would not bring them a bus any faster, so they simply
cancelled or did not show without calling in & complaint.

1§ this is true, cusiomer conplaints over the long run may
not be & useful indicator of service levels.
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6.2

$.2.1 On-Board Survevs

Five DAB on-board surveys were conducted during the
Gresce project. The first coourred on Wednesday, October
17, 1973, oniy two months aiter the service began. The
sample size for this survey was relatively =mall (B6 respon-
ses), but this included about 84X of the day's individual
passengers (about half the passengers made a round=~tripl.
The second on-board survey uas conducted on Thursday. Febru-
acry 21, 1974, approximately four months later., belore any
major service changyes were made. The sample size of 131
represented & response rate of mbout 46X; the lower rate was
probably because school was not in sessinn and young people
traveling in groups did not fill out surveys.

The third and fourth on-board surveys uere made during
the demonstration period; each included two days., cne of
which was & Saturday. The third survey uas conducted on
Friday and Saturday., June & and 7., 1875. Three~hundred
thirteen Friday responses represented a response rate of
shout 83X, and 146 Saturday responses represented = response
rate of sbout 81%X. The fourth survey uas taken one year
jater on Saturday and Monday, June 12 and 1%, 1976; 292
Mondsy responses represented a response rate of sbout 92X%,
and @& response rate of B7X wvas represented by the 283 Sstur-
day responses. Unlike previcus surveys, passengers making &
round-trip were surveyed tuice; this increased the relative
sample size and may have introduced & duplication bias.
Finally. on Thursday, December 16. 1976, Greece DAB users
uere surveyed for the fifth time. One hundred and sixty-tuo
responses were received, for = response rate of about 75%.
These response rates uere high enough to minimize non-re-
sponse bisses.

The first tuo on—-bomrd surveys gauged the characteris-
tics of DAB users snd trips prior to the various service
changes such as routa rationslization; the third on-board
survey measured conditions during the 1375 steady-state
period. The fourth survey uas taken during the period when
vehicle breakdouns casused the guality of service to deterio-
rate., and the fif{th on-board survey measured user irips.
characteristics and attitudes uhen service guality was still
poor and the Dew-Ridge Shuttle hsd been introduced. The
results of the third and fourth surveys are summarized in
ippendices A.2 and 4.3, and are the source of most of the
information discussed in this section and the follouing
section on trip characteristics. When the results of either
the first two surveys or the $inal survey differ from the
on-board surveys discussedi they are included. The results
o! the December 1976 suﬁ;ay are outlined in Appendix A.8,
and the results of all of ‘the DAB survey questions are
sumnurized in Appendix K.H.
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DAB riders uere predominantly iemale, accounting for
about 75% of the ridership in the summer of 1975 and 1976
surveys, which was slightiy lower than the other surveys
reported. Transit ridership usually consists of more
jemales than males, but the proportions represented on DAB
uere somewhat more extreme. About one-third of the riders
uere under age 20, and another third uwere betueen 20 and U4,
The proportion of riders age &5 and over [luctuated betueen
7 &% and 14_0% on the various Surveys. generaily more than
the mres population average of 7.7%. Riders represented a
uide range of ages., with the sverage age increasing over
time. The Iast tuo surveys indicated that jusit over one-
third of the riders uas employed, slightly upnder one-third
were students, with the remainder divided evenly betueen
retired persons and homemakers. Again, a wide cross-section
was vepresented.

The last three surveys revealed that between 60X and
65% of total DAB ridership did not have a driver's license,
although the number was sitghtly lower (S%.1%) in one previ-
ous survey. Saturday riders were jess likely to be drivers.
tbout one-fifth of the riders also came from houscholds in
which no automobile was suned, increasing to about 2T% in
pPecember 1976. This 1s considerably above the ares average
of 5.5%. In the two eariier SUrveys. only between 15% and
18% came from such households. However. 30% or more of the
riders recsponding to the fyrst four surveys came Ilrom house-
holds with tuo or more automobiles {(the 1970 area average is
33.8%), confirming the hetercgensous nature of the rider-
ship.

pial-A-Bus Ysnge

The June 1976 survey disclosed that about one-fitth of
the ridership used DAB and one-fifth used RTS buses for most
of their local travel. By pecember, 30¥% of the respondents
reported using PERT, with RTS ridership declining slightly.
Thus, about GO% were truly “transit dependent.” gf the
remainder, most relied on being driven (28%}). only 17% of
the survey respondents usually drove, and 14X usually walked
or bicycled.

About 655% of the 1976 survey respondents said they used
DAB at least once each ueek, dowun from TUX% in 1875. In the
earlier surveys. about 60% said they used DAB once per seeck
or more, but there were more first-time users at that time
{20% to 30% of the ridership). HNevertheless, as late as
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June 1976, %.3X of the riders on the day of the survey were
first-time riders. Since thiz uss & period of declining
ridership, this suggests that either very few of these new
riders became regulsr users or that many regular users wers
rejecting DAB and using a different travel mode. Weekday
users ware found to be more frequent users; this explains
some of the difference between 1975 and 1976, since Saturday
riders accounted for a larger proportion of the riders
surveysd in 197&.

About 40X of the riders surveyed in June (976 said they
used RTS buses st least once such week. Houwever, Epproxi-
mately 28% said they never used RTS buses, suggesting that a
considerabie portion of the DAB riders either could not or
chos® not to use regular bus service.
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The picture of DAB users emerging from the on-board
surveys is essentially one of heterogeneity. 1In a fairly
affivent and sutomobile-dependent area, DAB was, not
surprisingly., more successiul at attracting those with less
access to an sutomobile. Howaver. initianlly many other
repidents alsoc ussd DAS service, resulting in & mixed group
of users. It seema that this user diversity resullted in =
variety of user preferences regarding what modes ol service
uere desivesbie (see Section 6.2.63. Houwever, the later
surveys shouwed that riders were slightly more transit-de-
pendent than before. These results suggest that as DAS lost
some passangers with travel alternatives, transit-dependent
users began to constitute a larger share of the DAB market.

Although immediate requests made up 61% of nall requestis
in the last three surveys, there were cons iderably more
advsnce reguests on weekdays. Advance requests made up
46 .8X of the June 1976 weekday response and 4%.0% in 1975.
sdvance requests made up only betueen one-quarter and one-
thiréd of Saturdsy requests. The use of advance requests on
weekdays in 1975 and June 1976 had dropped slightly from the
earlier surveys, when 50.%%X and 51.8% of the requests uere
{or advance service. (This diiference uas only statisti-
cally significant at the .19 jevel.) B8y December 1976,
however., advance request service had declined to 38.2%.

Irip PUrpose

Trip purposes uwere significantly different betueen
ueekdays and Saturdays. On ueekdays, work trips comprised
the largest category of trips, making up over one-third ot
al1 trips (as high as u4X% on the first surveyl. Shopping
trips comprised about one-quarter of all trips, and other
categories {(school, medical, recreation, personal visits)
each made up betueen 5% and 10% of the total. On Saturdays.
shopping trips were by far the most frequent, making up just
over hal!f of all trips. Work and recreation trips each
comprised about one-sixth of the total, and other categories
were a very smali portion of the total.
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The proportion of passengers using DAB {or & round-trip
was slightliy over 50% in ull five surveys. The majyority of
the one-uay users uwere driven in the other direction of
theoeir trip: use of RTS buses uwas the next most {requent
modo. In the first thrtee surveys, between 10¥%X and 20% drove
the other leg of the trip: by [9876. only 5.1% drove. When
azked 1f there was an automobile available for their frip
{feither to drive or be driven), about 78% of those respond~
ing to the last three surveys said no. Three-gquarters of
those with an avitomobile available indicated that its use
would have inconvenienced someone. Thus, only sboul 6% of
the DAB users had sccess to an automobile wmithout inconven-
iencing Someone.

In the 1975 and 1976 surveys, 38.1%, 2%.2%, and 30.6%
respectively of those responding said they mould not have
made their trip ii DAB were not available. This is consid-
erably more than reported on the 1973 and 1974 surveys.,
where 12X and 14% indicated this situation. There was also
considerable variation betueen weekdays and Saturdays, sith
Saturday riders being more dependent on DAB service. In
June 1976. 22% of all weekday riders could not have made
their trip without DAB, while on Saturday the figure uas
374. In the 1975 survey. the results were 32% and 50X ifor
Friday and Saturday., respectively. ©Of those who could have
made their trip by other means, 1976 users uwere most likely
to have been driven; 1975 users were equally likely to have
taken an RTS bus or be driven. Weekday users uere more
likely to use an RTS bus. but this does not sccount for all
cf the difference between 1975 and (976. There was alsoc =z
significent drop in the number oif persong who would have
driven betwueen the lirst three surveys (13-19% of all ueek-
day riders and the lzst twuo in 1976 (4.5-5.3% of wmlil
riders), even though the proportion of riders with driver's
licenses remained fairly constant between June 1975 and June
1976,

$.2.5 User Attitudes

In the 1975 and 1976 surveys, DAE users were asked to
rate DAB service mocording to various attributes., While the
formats of the questions differed in the three surveys,
making comparisons difdicult, the relative responses to each
sttribute were similar. DAS service was generally rated
very well for comfort and safety, while speed. cost and
predictability/promptness received relatively less favorable
ratings {although generaily not unfavorable). B8y December
1976. however, users rated DAB cost relatively unfasvorably
when compared to other modes, reflecting the fare changes
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jnstituted in September 197&. In =1l the surveys, DAS
convenience wuas rated betuween these two groups.

The on-board Surveys Were alse used to gauge USET
perceptions of service guality varisbies. Immediste request
customers uare generally found to perceive wait time and
pick-up deviation as shorter than actually occurred.

puyring November 1976, an on-board survey of Deu-Ridge
shuttle passengers WSS conducted. {(See Appendix A.T7 for
sample questionnaire snd survey resulits.) 1In general, Deu-
Ridge Shuttle riders were $found to be more transit-dependent
than DAB users: H6X were $£5 years of age or over, and 76X
had no driver®s license. Although most Deu-Ridge Shutile
users formerly used DAB., 6% reported that they no fonger
used it., Over B0X of the riders never used RTS Routes 14 or
15, although about hali had taken Route 10. Thus, the
majority of riders reported that they umlked to one of the
pew—-Ridge Shuttle stops. with another one—-fourth requesting
route deviation service. snd 17% transierring irom fined-
rout® service. Not surprisingly, aimost half of the Deu-
xidge Shuttle trips wers for shopping, reflecting the shop-
ping mull service orientation; the majority of these users
reported boarding the bus petween 12:00 and 2:00 P.N.

6.3

6.3.1

As & result of the emphasis on integrating DAB and RTS
{ined~route buses, the number of DAE passSengers transierring
to or from s fixed-route Hus was monitored throughout the
project. The average number of dsily trensferring passen~
gers over time. displayed in Exhibit §.16, resembles = step
function which can be divided into distinct periods. Trans-
jer ridership incressed during the first six periods, and
the proportion of all DAB passengers who transierred alsc
steadily incressed. By lste 1975, transfer trips comprised
a third of all DAB trips.

The first period avaorage uas 13.5 passengers, but
following & tuoc-ueek recuced feeder fare promotion, the
average increased to 21.% during the second period. &
significant change occurred on June 24, 197%. uwhen Route 14
pfi-peak service uUasS eliminated and the service area and
operating hours wWere expanded. Duily transfers during this
third period averaged S58.2 until September 9, 1374, when the
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§irst Route 10 cutback was instituted. Transiers fncressed
te 73.7 per day during the fourth period until Jsnuary B
1975, when the Route 10 cutback was completed and s reduced
midday leeder fare period uas extended one hour. Daily
transters averanged 1587.5 until the 1975-76 winter, when
vehicle breakdouns csused 3 drop in patronage. From Decem—
fer 23, 1975 to Septembder 13, 1976 {when the peu-Ridge Shul-
tle uas introduced). there were 128.2 transfers per day.

Transier ridership initiaily decreased significantly
mwore than DAR non~transier patronsge during the seventh
period because of the long outdoor wail times for transier-—
ring passengers. Moreover, when DASB computer control uas
implemented, the policy of having = pAR meet every other
fgoute 10 bus uas sbandoned. Instead., transier requests were
treated like any other service request. Whereas transter
wsit times had previously peen less than regular DAB wait
times, the neu policy casused transfer wait times to increase
&itprnportinntttiy==ﬂmykrad to regular DAB wuait times. PERT
busas were not scheduled to meet specific RTS buses until
May 1976. The subsequent seventh period dats suggests thatl
this change may have helped to restore transier ridership to
= higher level.

After September 13, 1976, the Deu—-Ridge Shuttle
attracted a large proportion of transferring riders; daily
transier ridership through November 27. 1676 averaged 70.9
passSengers, @ decrease of 3% compared to a decrease oi
about 32% in non-transfer DAB trips. This ditferential
occurred because the pew-Ridge Shuttle could better serve
many former DAB transfer trips.

Transfer ridership declined further after the January
1977 service cutback and fare increase; it averaged 36.5
passengers per day through June 1877, = decrease of almost
0% from the eighth pericd. #Agein. the drop in transferring
passengers exceeded that of non-transfer ridershipg. uhich
was ahout 42X. This probably occurred because the fare
increase from the zonal fare structure aifected transferring
passengers more than non-transfer passengers. By 1977,
transter ridership had dropped to aboutl one-guarter of all
pAE demand.

The ridership differences betueen each of the above

nine periods and its preceding and following pericds uere
signiticant in %1] cmses at the .001 tevel.
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65.3.2

The variation in transier ridership by the day of ueek
is shown in Exhibit 6.17 for the steady-state period used in
the Section 6.1 anslysis of gensral DAB ridership. The
pattern differs. howaver, in that the FPriday transier peak
was much .less pronounced. While Ssturday transier levels
sere only 59X of the uweekday transierring passenger AVETrege,
ssturday non-transier ridership was 83X of the weekday non-
transier average. According to the last two on-board
surveys, transfer trips inciuded more work trips and feuwer
shopping trips than other DAB trips. Since Ssturdays are
heavy shopping days. a greater number ol non-transfer trips
were made compared to transier times. 1In addition, the
reduced midday feeder fare -- uhich sccounted for sbout 60X
ot weekday transier trips —— did not apply on Saturday,
further depressing Saturday transier ridership levels.

6.3.3

The spatisal distribution of transfer trips is signifi-
cant because of its impact on the route rationalization
concept. As the previous discussion of transier ridership
indicates, most of the transfer ridership appears to have
peen generated following the cutback of Routes 10 and 1%,
{See Section £.3.3 for & more detailed analysis of the
ridership diverted to pAiB.} Consegquently, an imporiant
question regarding system integration is whether DAB carried
people who might have used the old fixed-route buses if they
operated., or whether DAB predominantly attracted people
without access to these routes.

A survey of transferring passengers completed in May
1976 disclosed that approximately 40% of the transferring
passSengers cane from or were going to @ point within one-
quarter mile of Route 10; another 29% had a trip end in the
goute 1% corridor {defined by a one-quarter mile band on
each side of the routel. Alihough a small sample uss
included in this survey {n=62), u more extensive analysis of
transferring passengers made on several days in early 1975
{n=522) supports these results. The larger sample disclosed
that 35.6% of transierring passengers were traveling to or
from the Route 10 corridor in Greece, slightly less than the
result of the previous survey. Therefore, on the basis of
usage, it seems that about tuo-thirds oif DAB transferring
PASSENngErS previously had access to the old fixed-routes.
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EXHIBIT 6.17
DIAL-A-BUS TRANSFER RIDERSHIP, BY DAY OF WEEK
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The following information on the attitudes of transfer-
ring psssengers is based primarily oan s Moy 1576 three-day
survey cof passengers boarding and exiting RTS Roui= 10 at
Pewey and Ridge during the oif-peak period. These results
are supplemented by similar surveys tsken in January of 1975
and March snd Aprii of 1977 at the Dewey and Ridge transier
point. The total sample sizes were 99, 29 and 43 persons.,
respectively, but some surveyed passengers did not transier
to or from DAB. Thus, the 1975 and 1977 survey results are
considered to be less reliable due to their relatively small
sample sizes. In addition, perceptions of transfer wait
{imes were gauged in the latter two transier surveys as uell
as in the DAB on-bomard surveys.

The May 1976 survey was designed primarily to measure
ysers? resctions to the route rationalization innovations.
the results summarized in Appendix R.5 indicate = high
degree of dissatisfaction with the existing system requiring
transfers between DAB and RTS buses when traveling cutside
the service area; 72% of those responding preferred Route 10
or Route 10 with a transfer to Route 1% on Ridge Road
compared to riding DAB and tragnsferring. Among persons who
actually did transfer {rather than walk to Deuey and Ridge,
for instance), the preisrence for these fined-routes uas &
comparable 64% (Appendix A.5; crosstab #1). Since about 69X
of the trips made by these transferring passengers bhegan or
ended within the Deuey or Ridge corridors, defined as uwithin
one-quarter mile of & bus route (appendix A.5; crosstab #2),
this result was not surprising.

The mode preference for access to Route 1O at Deuey and
Ridge uas significantly related to the location of the trip
end (Appendix A.S, crosstab #3). For those trips starting
or ending in the Route [0 corridor {outside of the Deuey and
Ridge vicinity), 85X preierred using only Route 10. For
those in the Route 14 corridor, 55% preferred Route 10 with
a transfer to Route 1%. Finally, of those in other asreas of
the Greece service area {who made up only about 22% ot the
passengers surveyed), 53X preferred DAB. Thus. persons with
access to a fixed-route bus generally preferred only the
$ined-route system, while persons outside of the fixed-route
corridor preferred DAB. Because the vast majority of the
transierring passengers (69%) were within the fixed-route
corridors, there was a strong preference for a return of the
$ixed-route system by transierring DAB passengers. Since
only 37% of the service area population resided within the
peuey or Ridge fixed-route corridors. the results of the
transier point survey indicate that the proportion of trans-
{erring passengers uith access to fixed-route duses signiti-
cantly exceeded the general population proportion.
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Fixed~route buses seem to have been preferred in the
1976 summer because they were perceived to be faster and
more reliable. About half of the respondents preferring
fixed routes checked these attributes as their reasons. In
addition, 55X of those preferring Route 10 checked “"more
convenient™ and 38X checked "simpler to use.™ This is twice
the proportions of those preierring Route 14 who checked
these ressons, refiecting the value sttached to not having
to transier. Trip cost had a more modest influence on the
respondents® choices.

Questions about perceived wait time further indicate
the high degree of the 1976 transier user's dissatisfaction
with PERT service; 63% rated the length of wait for a PERT
bus to arrive at Dewey and Ridge as poor or very PoOGT,
compared to 6X with regard to an RTS bus. The average
perceived wait time for PERY wuas 36 minutes, although this
reflects many people who may have given enaggerated respon-
ses such as "tuo hours™ {(responses over 99 minutes were
coded as 9% minutes). The median response, however, was 30
minutes -- about twice the aversge actual wait time. This
discrepancy betueen perceived and actual wsit times probably
reflacted people's frustration with uwaiting. Perceived RTS
sait times more accurately reflected mctual wait times.

The March and April 139377 transfer point survey, summa-
rized in Appendix A.9, disclosed that user attitudes toward
transferring from RTS to DAB had significantly improved.
The mean perceived wait time for transfers to DAB dropped
from 36 to 21 minutes (the median dropped from 310 to 20
minutes)., In the 1975 on-board survey. houwever, transfer-
ring passengers alsc estimated their usual transfer wait
times; in this oamse, a mean of I4.% minutes was obtained,
sthich was very close to the average actuml wait time.

Finally. some dissstisfaction with the 1976 transier
environmen! was noted: 43% rated it poor or very poor.
During the aiternoon. passengers transierred in front of a
smali bar in an industrial area about 100 yards south of
Ridge Road on Deuey Avenue. In the evening, passengers
waited for DAB in a fast-food restaurant at the corner of
Deuey and Ridge. & small transfer facility on Dewey north
of Ridge, adjacent to the PERT garage., opened in the fall of
1976. The 1%77 survey results disclosed that perceptions of
the transier environment had improved, reflecting the
cvomiort and convenience of the transfer station. Finally,
the March-aApril 1377 survey shoued many DAB passengers
switching to the Dew-Ridge Shuttle, since its schedule was
coordinated with the Route 10 bus. The respondents
perceived transferring between RTS and Dew-Ridge Shuttle
buses considerably more favorably than using DAB to trans-
fer.
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The number of passengers transferring between DAB and
RTS buses can also be used to determine the impact of route
rationatization on ridership. According toc the Decvember
1974 Route 10 survey and Route 14 load counts, almost all
the former lixed-route passengers were traveling to destina-
tions outside of the Greece service area; following route
rationalization, they would have had to use DAB plus a
transier in order to make the same trip by transit. Alter-
natively., they could have traveled during the peak period
and continued to use the fixed-route buses; they could have
used some other means of transportation {including a fixed-
route if it uere accessod by a means other than DARBI., or
they could simply have stopped making the trip. Unfortu-
nately, no surveys identifiying specific customers uere taken
prior to the rationalization, as this event preceded the
designation cf Rochesler as a demonstration srea. There~-
iore, it uwas not possible to cost-eifectively contact former
users to determine how they made their trips after route
rationalization. Information must therefore be deduced from
indirect measures. such as ridership and transfer statis-
tics. The situation 1s further complicated by several other
innovations that occurred simultaneously with route ration-
alization {such as service area and operating hour expan-—
sions} and the lack of a relisble fixed-route data base for
the period before route rationalization.

the success of the rationalization concept depended
ypon persons taking DAB and transierring to a fixed-route
for trips that were previously possible by fined-route
ajlone. Thereiore, transferring passengers are the key to
evalusting the route rationalization concept. As reported
in Section 6.3.1., transferring ridership greuw in six
distinct steps: the graph of the number oif transiers is
found i1n Exhibit 6.16. Three of these periocds (%3, #4 and
$%53 follouwed route rationalization events and provide the
basis for the analysis. The fifth period also folilouwed a
fare change for midday transierring passengers.

The total effect eoi route rationalization, including
the feeder fare and fixed-route cutbacks, is estimated as a
loss of approximately €7% of the former {ixed-route riders.
This was calculated as follows: The Route 14 cutback
resulted in o ridership capture of 32% (30.4% of 95 passen-
gers), anéd the Route 10 (Phase 1) cuthack resuited in a
capture of 15% (15.5 of 101 passengers). Aithough not meas=-
ured directly, the midday feeder fare is assumed ito have
increased these figures by 3I&%. fSee discussion under Route
10 Cutback, Phase 2.) The Phase 2 cuthack of Route 10
resulted in a ridership capture of 14X (21 of 62 passen-
gers). which already includes the etfect of fares. &n aver-
age eifect is calculated as followus:
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Former

Prssengers Fiwed-Route

Transiarring ...Riders
Route 14 30.% X 1.38 95
Route 10 (Phase 1) 15.5 ¥ 1.338 191
Route 10 (Phase 2} 21 52
Total a%.13 258

The total ridership capture was 33% (8%.3/258) and., hence,
the lost or time-shifted ridership was 67%. The follouwing
sections detail the methodology used to derive thesse
results,

. ; iy ; & . . on June 24, 1974,
Route 14 service on Ridge Road was cut during the oif-peak
period {uweekday midday and early evening, and most of Satup-
day). Former Route 1% passengers now had to use DAE. and
faced a fsre increase of 91% ($1.05 compared to $0.553. In
addition, evening and Saturday DAEB service hegan, and about
9,400 people were added to the PERT service ares. Daily
transferring passengers increased from an average of 21.%
beiore this cutback (in the second period) to 58.2 (in the
third periocd), an increase of 172%. Some of these addi-
tional transferring passengers may have been neu riders
sttracted by the increase in service hours and the expansion
of the service area. Others can be assumed to be those who
previously used Route 4. No datas exists to distinguish the
number ¢f new riders from the number of former fixed-route
riders. NRon-transferring DAB ridership increased By 30% as
a2 result of the service area expansion, the extension of
operating hours. and a few former Route I% passengers who
did not transfer because they could make their entire trip
on DAB. If area and time expansions resulted in a general
30% ridership increase. then [42% of the 172% transier
ridership increase (172%-30%). or 30.4 passengers per day,
were due to Route I4's service cutback.

Based on £9 load counts and 12 ride counts in 1972 and

1973, ridership on Route 14 during the ueekday oiit-paak
period averaged 124 passengers per day with & 95% conifide, ce

G-44



i

T

jugo4 Lu.w_%..._?.» i

i

s

-
g
—
-

TRy A3PALRG -y -LRLY i
| pojsad yrad-330 A

» ,..._. buidf PIIEUIELL] SUDJIIRG e A wm W TR .

3 S#i1] SNR ROy PN

]

e ¥ # |

SIIN08 03X14 SLY YyIWW0d ONY ONIISIX3 8179 LIBINX3

prifw | g ,/ P o " ™
P LEYSY N i 1 -~
ﬁ._niw 1 SO0 AN - i S

A abpiy ¥ LERL . .

] »n,. . f s ! J “ '
\ _ ¥ | s

L & :._._”x UMOL PIBEIO § wmq_,,,w_.,ﬁ
: I . i 6

B L w s
;.m\ . o -
3y TR

£ o

e

6-45



range of ¢ I5X.Y About BSX, or 105 pausengers, gotl ofi at
Pewey and Ridge or Leke and Ridge and about 90% of these. or
35 pussengers. transferred to Route 1| or 10 to travel toward
dountoun.® Assuming that the mll-day Saturday Route 1%
ridership characteristics resembled the weekday cif-peak
resulis (the total number of hours was comparablel), the
increase of 30.4% transferring passengers due to Route 14's
cutback represents about 32% of those who previously used
Foute 1% and transferred. Therefore., approximately 68% did
not take advantage of the new service, and either no longer
made the trip, made the trip during the peak period, or used
another mode.

Roy’ ; R + On Septea-
ber 9, 197%, Route 10 cif-peak service uss partially cut
back. Midday service above Horthgate Plaza was eliminated,
as uwell as svening and Saturday service sbove Ridge Road
during the hours of DAB operation. A small arves was added
to the service area, increasing the service area population
by 3.6%X, but this uss s relstively insignificant increase.

Az shoun in Exhibit .16, the percentage increase in
transferring passengers during Period 4 {(Seplember 9., 1974
to January 4%, 1975} wae almost identical to the percentage
increase in non~transferring passengers: 27X compared to
26%. flthough this seems to suggest that the Poute 10 serv-
ice cutback did not resull in any additional transferring
passengers, a closer inspection of the data reveals other-
wise. During the sweek of September 29, hali-fmre coupons
were placed in local neuspaper advertisements; the increase
in non—-transierring passengers occurred after this time in
Period 4. The approach oi Christmas alsoc probably boosted
the number of non-transferring passengers. The number of
non-transferring passengers, however, remained fairly steady
at the incraased level througiiout the period, though tending
to decrease slightly over time. Conseguently, the 27%
increase in transierring passengers, or 15.5% passengers, is
gsssumed to be independent from the non-transferring passen-
ger increase {the non-transierring passenger increase being
sttributable to the fixed-iare promotion. and the transier-
ring passenger increase being stitributable to the fixed-
reute service cutbacks).

T - - — " - - . -

*The use of load counte tends to underestinate ridership,
since only passengers on board &t one poini are counted.

Oon the other hand. the ioad counts mede were disproportion—
ately made betueen ¢ and 10 A.M. and 2 and 3 P.1M.. uhen
ridership may have been higher than the overall midday
averege. These factors are assumed to balance each other.
SMassachusetts Institute of Technology Memorandum, Ihe

ad~Rot Harch

15, 1974, pages 3-%.
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ense of 15.5 transierring passengers represents
m Route 10 to DAB plus = transfer. In
t percentage of the former Route 10

it is necessary to exanine

s middany. nights and

ftocted differently by the

The incr
those who shiited fro
order to estimate wha
passengers this represents.
former Route 10 ridership lor th
saturdays, as these periods were a

cutback.
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Scant dats exists on Route 10 ridership before the
service cutback.® It is estimsted that there were 155 midday
ATS riders per day {mbout 30 per hour) above Ridge Romd. A
tecamber 19748 RTS on-board survey (mfter the cutback)
recorded 98 pmssengers during the midday period. suggesting
that approximetely 57 persons were no longer served by Routle
i0. (The latter on-board survey alsc disclosed that 10% of
the riders besan or ended their trips at locations more than
38 of a mile north or east of Northgate Plaza, and would
probably have preierred to pomrd Route 10 at points where it
wuas eiiminated.}

Night-time users of Roule 10 who bvoarded above Kidge
foad were estimated ‘at 50 passengers per night. About 10%
of these were assumed to be able to uwalk to the Ridge Rosad
transier terminal follouwing the Route 10 cutback. feaving 45
persons who had to use DAB and transfer to Route 10.

The estimated former Saturdasy ridership on Route 10
above Ridge Road was 230 passengers. Again. assuming that
10% could walk to the Ridge Road terminal, 205 are assumed
to hsve been candidates for DAB with a transfer.

The total meekly number of former passengers no ionger
served by Route 10 is calculated as follows:

Heekdsy asiternoon 57 ®# 5 = 285
Weekday night s X 5 = 225
Saturday 205
Total 715 + 6 = 119

The December 1974 survey of Route 10 riders indicated
that 15% were traveling uwithin the PERT service area, 65%
were traveling to the CBED, and 20X were traveling to other
Rochester locations (all to the south of Greacel). Thus,
about 85X traveled outside of the service area, suggesting
that approximately 101 passengers per day (.85 % 119) would
noy have to transier from DAB to Route 10 in order to
continue making their trips by transit. The increase of
15.5 daily transferring passengers resulting from the
cutback suggests that only about 13X of these passengers
actually began using PERT.

This proportion is only about helt of that assumed to

S —— - W St T -

#3111 Route 10 ridership data in this section is found in an
analysis of route rationalization by Dave Brandi, RIS
dispatcher; that data consists of estimates developed by
MIT and RTS. Like the Route 1% rationalization, the Route
10 changes were made before the demonstration began.
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have used PERT as & substitute for Route 4. It has been
suggested that former Route 10 passengers had to trsnsier.,
whereas Route 14 passengers always had teo transfer, and this
sccounts for the difference (see Section 5.3.% for travel
time comparisons}. However., the questionzsble reliability of
the Route 10 ridership data makes the results less certsin
than those of Route I8, and mesningiul comparisons are
gifficult to make with confidence. The avsilable evidence
suggests that both route rationslization steps fuiled to
sttract a majority of the previous fixed-route riders to
DRE.

Paute Cut : Pha: ib: 6, 18] On January
&, 1975, at the start of Period 5 {as shoun in Enxhkibit
&.15), al1 Route 10 service above Ridge Road was eliminated
except during the pesk period. In addition, = midday feeder
tare of 50 cents was established (& 52X% reduction}. Trans-—
fer ridership increased 67X {(compared to pericd 43, yet
non-transfer ridership during the same period dropped by 6X.
The small drop in non-transfer ridership resulted from the
seasonal decline associated with spring;: houever. transfer
ridership increased slightly during the spring (the fifth
period). The difference in the behavior of transferring and
non-transferring passengers once sgain suggests n diiference
hetueen these two types of riders. In addition., the planned
improvements in transfer service were implemented in January
1975 by scheduling PERT vehicles to meel every other Route
10 bus at Dewey and Ridge. Previously, only one of every
three Route 10 buses continued north beyond Dewey and Ridge.
and there was little or no coordination between PERT and RTS
buses. As discussed in Section 5.3.5, this neuw policy uas
not eifsctive and is therefocre assumed to have had no efifect
on transier ridership.

To isolate the effect of the Phase 2 cutback, the
impacis of the new reduced fare must be identified and sepa-
rated from the cutback eifect. The impact of the pidday
feeder fare muy be found by looking at the incresse in
teansfer trips by passengers living outside the Route 1€
corridor {one-quarter mile on each side of the routeld, as
these passengers represent = control which is assumed to
have not been afiected by the cutback but only by the fare
reduction. A sample of 106 transfer trips in July 1974
{prier to the first phase of poute 10 rationalization}
disclosed that only one trip came from or went to a point
uwithin the Route 10 corridor. It is thus assumed that about
99% of the pre-September 1974 transier ridership was from
cutside the corridor, or 58.2 riders daily {the sverage
ridership during Period 3 times .9%). In March 1975 (tuwo
gonths aiter the completion of the second phase cf Route 10
rationalizastion), however, it was found that only 6% .4% of
the transfer ridership {irom a sample of 522 uith a 95%
confidence range of +4. 1%} was {rom outside the Route 10
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corridor. For the January-June 1975 period (Period 5}, this
results in & daily transfer ridership of 79.% to or from
sutside the Routs 10 corridor, or an increase of 37.9X%,

Thig increase in transfer ridership was assumed %o de due to
Lthe fare reduction.

Thus, the fare reduction alone accounted for a 38X
increase in the number of transfers, or over hali of the 87X
increase uhich occurred mfiter the Route 10 service cuthack.
The Route 10 cutback was therefore sssumed to result in a
29% (67%-38%) increase in transierring passengers (about 21
passengers per day).

Based on the December 1974% Route 10 survey ridership
count, roughly 33 {(85% of 98 passsengers surveyed) former
poute 10 weekday midday passengers traveled to points
cutside the service area. If 10% could walk to the Ridge
foad terminal following the Phase 2 cutback., approximately
7% persons had to use PERT and transier. resulting in a
daily average of 62 passengers when aversged over the six-
day ueek (75 X 5/6). The increase of 21 transferring
passengers per day thus accounted for about 34X of the
former Route 10 ridership. This is more than the ligure
obtained for the first phase of Route 10 rationalization.
but it was influenced by the louer aveilable fare. 111 is
aimost identical to that obtained in the analysis of the
Route 14 rationalization.

The resulting transier ridership increase implied a
fare elasticity of at least 0.72 (e = .379s(.55/1.05)).
Flasticity cannot be determined precisely because the
reduced fare only applied for a few hours of the day. 4an
snazlysis of & sin-month sampie {June-December 1975}
disclosed that 52.7% of all transfer ridership qualified for
the midday Ieeder fare. 1If total transier ridership
increased by 37.9% as a result of the fare decrease, the neu
revenue uwas almost exactly egual to that received prior to
the fare change:

Transfer passsenger revenues before fare change =
Transfer passenger revenues aiter fare change
{$1.05)(Pre-fare change ridershipl) =

{$1.05C487.3%)+80.50{52.7%) |{Pre-iare change
ridership X 1.379)

$1.05 = $1.05
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.01 pidership Levels

pemand ior home-to-wark subscriplion service underwent
strong seasonal vartation, rising during the fall and winter
and deciining during the spring and summer (Exhibit 6.193%.
The highest demand tevels were reached during the 1973-74
winter, uwhen the perveived gasoline shortage induced tempo-
rary transit rigership tnocreases nationuwide. Dairly rider—
ship exceeded 200 passengers pev day during the ueck of
Februnry &%, 1974, Hidership declined rapidly during March
and April. and by early HMay averaged under 100 passengers
per day or less than haif of the winter's peak ridership.
puring the two subsegquent winters, ridership uas generally
betueen 150 and 195 passengers per day or around 2.6-2.8
demands~ssguare mileshour averaned over four hours. (The
sumber of demands was ensentially equal to the pumber of
passengers. since there were 1.803 passengers per demand over
the 1ife of the project.} Spring and summer ridership filuc-
tusted betueen 100 and 17% passengers per day. in 1975, &
25% decrease osccurred over seven wecks beginning in Febru-
ary; in 1976, a 20% ridership drop osccurred during four
weeks starting i1n early March. These three years of experi-
ence suggested that the seasonal cycles uwere gradually
diminishing 1in magnitude.

puring the week of January 17. 1977. tollouing the work
subscription fare increasa. ridership dropped 23% irom the
average of the previous eleven seeks (excluding three holi-
day uweels?. giderahip fell another g% the tollowing uweek,
and fanally stabilized. Though these decreases uWere signii-
jcant, the eifect of the fare increase 1S confounded by the
seasonal trends.

interestingly, & much smaller ridership decrease wads
reported 1n early spring of 1977, suggesting that many of
the persons uho stopped using the service following the fare
increase would have deone so 1n late winter anyuway. The
tots]l ridersh:p drop ifrom wefore the fars increase to late
April uas approximately 404, pased on the experience ot the
{Wo previous years. & normal seasonal decline of between 20%
snd 25% could have been expectied. i1ndicating that the rider-
ship loss due to the {are increase Was approximately I5% 1o
28%. Since fares increased by 29X, this sugugests @ work
subscription fare elasticity of hetuween 6.5 and 0.7, sbout
the mean vaiue of the inre.

after May 197%, when the N Rochester Products plant
began to be soryed, these tours accounted for about 10% oi
work subscription ridership, while 90% travelied to Kodak
park. Subscription leeder {Feed-A-Bus)} service fiuctuated
petueen 5 and 15 passengers Per Gday during the entire
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project, and thus represented = small proportion of total
subscription ridership. Through July 3, 1376, there uas &n
average of 8.6 feeder subscription passengers per day. wilth
a weekly standard deviation of 7.5 passengers per day.
Unlike work subscription ridership, no seasonal trends can
e detected; but this msy be becsuse the small ridership
hides sny underliying trends.

Exhibit €.20 indicates that there uas a slight drop in
ridership (about 5%) on Mondeys and Fridays when compared to
Tuesdays through Thursdeys. This drop probably coincides
with normai absenteeism at Kodak Park and Rochester Prod-
ucts.

&.%.3 Ko-Shouws

Exhibit 6.21 displays the number of no-shous as &
proportion of trips for the work (including feeder’
subscription service. Work subscription ne-shous exhibited
an irregular but stesdy decline. from sround 5% of total
trips when the service began to around 1% in mid-1976 -- a
dramatic improvement,

Work subscription no-shous were also surveyed in the
sugust 1975 no-show survey. The ten persons contacted had =
variety of reasons for not meeling their bus, although none
uere related to the bus being late. Thres persons overslept
and took back-up buses, one became sick while waiting for
the bus, one uwas on vacstion, one worked overtime, and one
decided to ride with her husband in the morning. Thus, work
subscription no-shows did not seem to be related to service
guaiity. snd the 1976 decline in no-shouws probably retlected
an increase in people cancelling thesr requests before the
pus arrived to pick them up. However. in the winter of 1876
and 1977, vehicle reliability became a problem, and the
no-show rate surged to over 6% during the first ueek of
January. MWork subscription no-shous subsegquently dropped to
around 3% of total trips until the service was terminated in
June 1977.

G.4.4 sybscription User Survey
Most of the information on subscription user and tripg

characteristics uas derived from the results of an April
187% telephone survey of alii identifiable persons who had
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EXHIBIT 6.20
HOME-TO-WORX SUBSCRIPTION RIDERSHIP, BY DAY OF MEEK

127.% 1266 128.1
122.7 {20458} | rpn3rny | (20.29%)
{19.78%} :
{18.8
{19.11%8)
¥
1
Based on 15 weeks' dala between TS and
12/13/7%( Mol iday weeks and one snowstorm
woek nxn;uﬁed} Tou: nasmnl- 21753 !
‘MOHDAY TUESDAY NEDNESTNAY  THURSDAY FRIDRY
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sver used work or fseder subscription service. The totsl
user population at the time of the survey was 210 persons.
{Befors Decenmber 1973, nanmes of persons who stopped using
the Sservice were discarded, and the FERT dispatcher esti-

mated that sn additional 20 persons used the service prior

te that time.) ©Of the 210 persons. 124U were contacted: %6
had unlisted telephone nusbers and 40 could not be reached
despite at least three cali-back sttempis over tuo evenings.

0f the 124 persons surveyed, 70 uwere current users
{representing almost the entire current ridership) and 5%

yere former users. One hundred persons traveled tc Kodak

Park. 9 traveled to Rochester Products, and 15 were feeder
subscription passengers. Generally, the responses of the
former users were not significentiy different from those of
the current users. Due to the relatively few users travel-
ing to locations other than Kodak Park, little significant
variation can be detected between these groups. Thereifore.,
only total results will be discussed unless there are
significant variations of interest. R sample survey form
and & tabulation of the survey results sre contained in
Appendix A.6.

6.4.5 User Characletvistics

Work subscription users were apparently more affluent
and better educsted than area residents generally, and uere
much more sffluent than other transit mode riders. Fifty-
six percent of work subscription users were mzle, uwhich
differentiates this service from DAB and transit in general,
both of which have higher femsle utilization. Just under
hall (48%) of the vsers were between the ages of 45 and 6%
years of age; 0% were age 25 to 4% and 12% were under 2u;
10% reported that they uere college gradustes, and only 9X
did not finish high school. Half of those responding said
that their annual household incomes exceeded $20,000, and
75% said that it was $15,000 or more.

ysers relied upon the automobile for most of their
travel. Eighty-iour percent of subscription riders reported
that they haé driver®'s licenses, and only 4% came ifrom
households without sutomobiles;: 35% came from households
with tuo or more automobiles. Their use of other transit
modes uas consequently low;: 72% reported that they never
used PTS buses or other PERT services. In fact, one-quarter
of those surveyed did not know how far they lived ifrom a
fined-route. ©Of the remainder, one-half said they lived
within three blocks of a fined-route and about one-third
said they lived more than five blocks away from a fixed-
route. Their use of PERT subscription service seems to have
been because there was more workers than cars in their fami-
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jies. In fact, theres were more workers than cars in the
houssholds of B89% of the current users and 78% of the former
users. Sixty-six percent of all users were from households
where there were tuoc or more workers per svsilable automo-
bile. Thus, it sppears that subscription ridars viewed
their other trip needs ralstive to public transit service
quites differently than their home-to-work trips.

01 those surveyad in April 1975, about thrse-quarters
{74%3 said they used bdoth morning and evening subscription
service;: 17X said they rode only in the morning, and 9% only
used the service in the evening to return home. More than
heif (53X) said they had driven to work before using PERT:
2i% drove with somesons or carpooled, 17X took an RTS bus,
and 9% had been using PERT since working at Xodak or Roches-
ter Products. 1 PERY discontinued operation, most current
users said they would revert to their previous modes -- 55%
would drive, 22X would carpool or be driven, 20% would take
an RTS bus, and 3% would walik. Houever, @ larger proportion
of former users (38%X) were actually carpooling or being
driven; 49X were driving, 8% were using an RIS bus, and 8X
uyere walking. It may be deduced that most subscription
riders did not perceive regular RTS service as a viable
slternative, for over half said they lived within three
blocks of an RTS bus route (uhich would serve the work
destination of 93X of those surveyed; no Greece bus connects
with the Rochester Products plant). In addition, an analy-
gis of all work subscription trips on February 5. 1576
disclosed that 28% of the residential trip ends (n=l43) uere
within one-quarter mile of a fined-route bus and 48X uere
within three-eights of & mile. Thus, many subscription
users could have used an RTS bus at & lower fare, bul rela-
tively few said they would use RTS even if PERT were not
available. As stated sbove, almost all subscription users
cane Irom households with more workers than cars. Appar-
ently, by ssying that they would drive if PERT did not oper-
ate, subscription users would rather have forced household
confrontations on the use of the family cars than take san
ETS bus.

Based on the study of February 5, 1976 subscription
trips, it was concluded that the average one-uay subscrip-
tion trip length was 3.4 miles, although trips to GM Roches-
ter Products averaged 4.3 miles and Kodak Park trips aver-
aged 3.3 miles. (This finding is described in more detail
in Section 5.%.)
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During the April 1975 telephone survey of work
subscription passengers., an extensive effort was made to
SESess users' perceptions of the service. Significant
differences between the perceptions of current and former
us&rs were found. Since there were no significant ditfer~
ences beilueen the usar charscieristics and trip characteris-
tics of these groups, the sttitudinal difterences serve to
differentiate the tuoc groups. For instance, when asked
sbout the service's least attractive feature, 4IX of the
curreant users reported "nothing."™ compared to only 22% of
the former users. Excessive trip length was the most
frequently cited problem area. On the other hand, cver hall
of both groups said that having a home pick-up was the most
attractive feature of the service. Not having to drive and
the low cost of service -- which are traditional transit
advantages -~ were jess irequently cited as attractive
festures.

Of those who stopped using the service, about half did
8o for reasons outside of PERT's control, such ss = job
change or having used the service cnly temporarily as a
fmliback when a car was not available. 0f the remainder,
excessive travel time and trip length were cited most ocften
&8 reasons for discontinuing use. PERT drivers were judged
to be courteous and the trip-scheduling and ticket-purchas~
ing system was generally felt to be convenient. Current
users tended to say that PERT uwas cheaper than driving (57%
to %3I%), while former users felt driving was cheaper (55% to
35%), & significant difference at the .03 level. ({iIn
Section 5.1.3, driving was estimated to be slightly less
expensive than subscribing to PERT on the average.)

Hork subscription uiors seemed to perceive travel times
accurateliy. Although the resulis were categorized by ten-
minute intervals (by using six minutes for G-10 minute
responses, 16 minutes for 11-20 minute responses, ete.}, a
Bean perceived travel time of 22.1 minutes uas computed.
This is very close to the 23.2 minute average revealed by
the February 1976 on-board time study (Section S.4.13. The
distributicn of perceived travel times was slightly higher
than were actuaily recorded, but the one day of cbservations
may not be 8 truly representative sample. In addition to
ride time, users reported a mean after-work wait time of
sbout eight minutes (almost half reported a wait time of
less than five minutes}. Finally. and perhaps most signifi-
cani, users were nsked how many late uork arrivals occurred
each month due to PERT; 72X of the current users and 53X of
the former users reported none, and 88X and 73% oif the
current and former users, respectively, reported one or less
per month. These results, combined with the low subscrip-
tion no-show levels, confirm that subscription service was
perceived by its users as very reliable.
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Another survey question ssked users if they would use =
»stop and shop™ option; this service would take them to &
shopping msll mfter work and & DAB vehicle could be used for
the trip home at no extra cost. About half said they would
ot use the option; 7% were unsure; and most of the rest
predicted relatively infrequent use (twice per month or
less). I¢ the customers behaved as they indicated they
would in the survey, therse would have been an average of
only four regquests per day for the stop and shop option, or
sbout one person on avery other bus tour; the option uas
consequently never implemented.

paily home-to-school ridership uas reasonsbly constant
at betueen 60 and 80 passengers during the first three
years, increasing to between 65 and 95 by the 1976-77 school
year {(Exhibit 6.22). {(There uere usunlly less riders in the
$all and winter.} The only major deviations from this trend
occurred in September 1975, when & yellow school bus strike
of tuo and one-half weeks temporarily doubled ridership, and
two weeks in February 1577, uhen severe winter weather and
fuel shortages thresmtened to cliose the schools. <(Exhibit
£§.21 excliudes datz on the first week of February 1977, when
snow snd fuel problems made it difficult to record.) The
aversge number of passengers per trip was 1.52 over the
firast three years of service, rising to 2.13 during 1976 and
1977 (an increase of 29%).

Ridership increased slightly touwsrd the end oif the
week, but ditferences by day of week uwere insignificant; the
maximum deviation from the averxge uss on Tuesday, when
ridership was only 31.7% less than the weekly average
{Exhibit 6.23). During the 1975-76 school year, when three
schools uere served, the sverage trip distance was calcu-
jated as 1.1 miles, based on a 0.%-mile average straight-
jine fistance. This was considerably shorter than average
pAR or work subscription trips. MNo survey was taken of
gschoo! subscription passengers or their families, so little
{s known aboutl user or trip characteristics. Houever, most
of the students who used this service did not gualiiy for
reguiar school bus service. ~

Home~to-school no-show levels are displayed in Exhibit

$.24%. MNo-shows generally represented less than 10% of all
trips, although their numbers were erratic.
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HOME-TO-SCHOOL SUSSCRIPTION RIDERSHIP BY DAY OF

{ 8.8
| (e.8em)

EXHIBIT 6.23

; 12.7
.7 -
7.0 (20.371) {20,651}

| ne.am

67.8

Based on 20 weeks' data between 373475 and
12713775 Hol 1day weeks and one snowstorm
week 1::.%@} Total passengers ® 7043
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6.6

The number of PERT special service riders varied
considersbly over time because of several service changes
{Exhibit 6.253. Although tuo weekly senior specials oper—
ated continuousiy since early 1974, other services have
appesred and disappesred. Minor services to YMCA's and
night schools uwere operated during parts of 1974 and 1975,
and specisl service was occasionally provided to other
groups. On the weskly specials from two elderly housing
units {Lakeview Towers and Riverview Manor) to Longridge
Mall and Regman®s Grocery Store, many of the riders were
alderly. Beginning in April 1975, a third special bus oper-
ated every other uesk from Lakeview Towers to Northgate
Plazm. After sarly 1974, between 150 and 200 passengers
took sdvantage of this service.

Ridership data for the individual special services have
been available only since the beginning of 1875. During the
66 weeks between January %, 1975 and April 106, 1976. an
sverage of 40.8 passengers used the weekly Longridge Mall
special (with & 25-cent fare), while 137.8 passengers rode
the free weekly Hegman's special to Morthgate Plaza. From
April 12, 1976 to June 17, 1977, the biweekly special to
Horthgate Plaza {(alsoc free) carried 71.3 passengers {(or 35.6
per week). The Wegman's special. which then served the
Wegman's on Mount Read Boulevard rather than Northgate
Plaza, showed an average ridership decrease, as only 94%.7
persons took advantage of the service. Abouvt 25% of these
passengers are presumed toc have suitched to the biweekly
Northgate Plaza specisl when it began operating. Longridge
Mall special passengers increased by only 6% to 43.4, &
statistically insignificant change. Since total weekly
ridership on the three senior specials after April 1976 uwas
slmost identical to that of the previous senior specials,
the addition of the third senior special may have diverted
rather than generated demand (see Exhibit 6.26).

No surveys of special service passengers uere taken.
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6.7

Exhibit 6.27 shous the weekly number of handicapped
PERT users since service jor the disabled began. Service
uyse By the handicapped varied considerably over time. in
the &85 weeks following the first handicapped DAE passenger
on May 1%, 1975, there were 27% handicapped passengers or
4.0 per uwaek: this uas about 0.2% of total DAB ridership.
Therse were also 1,005 specinl handicapped passengers
{including those 1in irondequoit} from June 16, 1975, when
the service began, through Septesber 11, 1976: @ weekly
average of 16.2 passengers can be calculated.

This service was available for both elderiy and handi-
capped passengers. but the count of handicapped passengers
ysing regular DAS service included only persons specifically
requesting & wheelchair-1iit vehicle. The sharp ridership
peaks in 1975 and 1976 represent weeks when & large group
uas served. The average number of handicapped service
passengers per trip was was 2.4%6 during this periocd.

The PERT handicapped service was revised in Octoher
1976, resulting in an increased demand and higher vehicle
productivity. Prior to this time, and aside from a few
group trips. most oif the PERT handicapped ridership uwas
aceounted for by a fewuw individuals. For example, during the
eight-ueek period from May 24 to July 17, 1976, three
persons sccounted for 114 of the 140 special handicapped
passenger trips. Tuc of these persons, wWho made 99 trips
setween them, did not require & wheelichair vehicle. 0f the
12 specisl handicapped service destinations, only six had
»een served by any requests as of August 1976 -- S5trong
Memorial Hospital. Rochester General Hospital, and the goch—
ester Psychiatric Center. The first iwo destinations gener-
ated the most demands because the two steady users traveled
there several times per weeak.

Auare that the existing service was not meeting the
travel needs of handicspped persons jdentified by local
social service mgencies gnd elderly organizations. the PERT
pirector of Special Harkets introduced a nau PERT handicap-
ped service on October ig., 1976. The neu service focusad on
the identified demand patterns, and had specified schedules
for key collection and distribution points. gnfortunately.
acute vehicle shortages even prevented this 2u-hour advance
resarvation service from being operated regularly until
February 1977. Al that time, the Director began to promote
this snd other PERT services within the elderly and handi-
capped community. nidership then began to increase stead-
ily, reaching 190 passengers during the week of May 9. 1977.
Houever, ridership uas constrained by & very iow vehicle
density within & large service ares and relatively long trip
lengths. ipproximately 25% of the users uere wheelchair-
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confined. which is considerably higher than that reported by
gther specizl services jor the elderly and handicapped.’

As is the case with sny transit service which accepis
customers on an sdvance-reservation bssis. cancellations and
no-shous c¥n gignifticantly jmpact ridership and productiv-
ity. On mild-uweather days. gancellations averaged betueen
&% and 15% of the praviously booked handicapped passengers.
puring the winter. the number of cencellations to requests
received seemed to increase in the proportion to the sever-
ity of the weather, particularly on Snowy days.

$.8

6.8.1

Three on-board user surveys uere taken which were used
tg anslyze the relative effectiveness of alternstive uses ol
the media in promoting pAR service. Users were asked “Hou
did you first learn ghout PERT pial-a-Bus?” in the first
and third on-board surveys. in the fourth and tifth
surveys, users uere asked "Where did you get mosi of your
information on PERT?" This question had = difierent scope
and determined which sources of information uere most help-
ful to the user. Another gquestion on the fourth survey
asked users how they happened to ride pAt for the first
time.

The behsvicral response to advertising cannot be easily
determined. Surveying 18 3 rather imprecise means of deter-
mining which use of the media is most efiective. Proper
analysis considers the entire set of media presentations. 38
welil as other promotional activities, in & framework which
measures behavioral responses to slternative marhketing stra-
tegies. This approach uas not taken within the demonsira-
tion., since the evaluation of marketing was only @ minor
objective.

An anaiysis of the response 4o fifteen reduced-iare
promotion methods uas periormed by measuring three types ol
ridership changes:

« Changes from & period prior to the promotion to the
period during the reduced lare:

-u---n—-w--s—.-.——-u--—n-——--

TThe nearby Syracuse Cali-h-Bus system for the elderly and
dissbled, for axasple. reported ihtt=uheﬁichﬁir~taniiueﬁ
users constituted less than 3% of all ridership.
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« Changes Irom the before period to a period after the
fare promciion: and

s Comparable changes during @ similar periocd oif =
different year when there uss no promotion in order
to sccoount for seasonal variations.

T*he choice of hefore and after periods was msde by selecting
the longest possible period which does not include any other
promotional activity or major service change. These periods
sre sometimes very short. seascnal ridership changes. such
as those occurring during the Christmas season, also iimit
the lengths of the before and aiter periods. In $act, this
iz 3 crude method of analysis made necessary by the large
number of events and lack o knowledge of uhat ridership
would have been in the absence oi these cvents. The method
may be improved by attempting to more erxplicitly account for
geveral exogenous effects: growth trends not due to service
changes or promotions., seasonal fluctuations, the effects of
tevels of service. and transport supply. Trends and
seasonal variations &re difficult to extract from the Greece
demonstration site because. throughout the three years for
which ridership data uere analyzed, 3 number of events prob-
ably influenced ridership. 1In addition., the sevare vehicle
reliability problems during the 1975-76 uvinter had an impact
on ridership. Consideration uas given to utilizing Batavis
or other demand-responsive systems as a control group to
discern seasonal patterns and perhaps start-up trends. Any
ather sysiem, houwever, is heund to have some unigue charac—
teristics which limit its potential for use as a control
system for Rochester. For these reasons, the approach used
seems the most reasonable., albeit crude; the conclusions
sust be tempered by the lack of rigorous analysis.

The promotions varied 1in their efiectiveness. Two of
the DAB premoiions were highly successiul, while little
impact uas discerned from others. Subscription service
promotions were the least effective. Far= proasoctions
conducted during the fall were generally moie successiul,
probably beneriting jrom the increased shopping travel
sarket and the approaching colder wenther.

The results from tuo questions jrom difierent DAB
surveys about PERT information are shoun in Exhibit 6.28.
The first two DARE surveys pertained to initial sources of
PERT information. whereas the 1976 survey discloses the
sources contacted for sdditional information. The resulis
suggest that hetueen the direct mailings and the RTS {fivyars,
sbout half the riders at the beginning of the project found
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EXHIBIT 6.28

SOURCE OF INFORMATION ABOUT PERT

{DAB Passengers)

Max.Conf. ] - Riders® Information Sources
Survey Sample | Range st Direct | Newspaper | TV/Radio/ | Ris Tnfa] Word o .
Dats Size ja = .08 Mail Ads 1 Newspaper | Flysrs | Mouth | Other |
10717773 8% | :10.8% 19.3% | 20.9% $.1% 10.3% 9.5% | 31t
e a2 | oram | s | s 12.9% s | o2oas | no
Teriz-tarte | 38 | =sav | sy | 1558 TRIEEEE LD
12/15/76 117 | * 908 15,98 | 1a.5e 3.4% 2.8 | o | o2oe%

"nm- Ootober 1973 survey listed

The 31.4% under “other™ checked 3oTs than one catefory.

Irne June 1975 survey asked respondents
by MIT personnsl 11.0% of the Tesponiss

i‘nze {976 surveys listed sevenm categories; &TS Info/Fiyers includes:

“PERT Bus Orivers,” and "RIS.

tisted & source oth

{¥ork Subscription Prisengersi

Direct Msiling .7
Advertisement 23.4%
Kodakety {[Xodak

Newsipaper i 5.7y
thar Workers T.3%
At Home 12.1%
Oeher 12.9%

{Maximm 953 confidence range i3 =8.5%)
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sut ahoul PERT directly from RTS information. By the time
the project was tuo yoears old. mout of the riders had hreard
about PERT through more oeneral SOUTCOeS. inciuding the neuws
media and "word-of-mouth.”™ This miaht be partiy because
persons who had known ahoul PERT for several moniths or more
were likely te check “word-ci-moulh™ or *peuspapers”™ 1f they
could not remember where they first henrd about PERT. About
half of the “other™ responses lo the 197% survey were poople
saying they sauw the buses on the road.

Oon the 1976 DAR surveys. rather than being ssked about
their first source of itniormation aboui PERT, users were
asked from what source they recetved most of their informa-
tion on PERTYT. About one-third 1n June 1976 ansuwered friends
or family {(essentiailly vuord-of-mouth™}, and about one~-sinth
each cited the household mailings and by telephoning PERT.
Hewspapers were cited fourth, follouwed by the PERT bus driv-—
ers and radic or teleovision.

The resulis secen to i1ndicate thalt marketing PERT
jnformation may require a multi-phased strategy. Although
most users first became acquainted with PERT services
through the more iraditional and planned media cfforts, over
holf of the subsegquent information was ohtained ¥from other
PERT users and employees {order proecessors and drivers).

The public relations role of these employees can thus be a
significant one.

in addition to the tuo DAB on-hoard surveys discussed
above, a similar initial source of iniormation question uwas
asked in the April 1975 telephone survey acf home-to-uork
subscription service users. aitogether. there were 124
responses divided among the sources ol information listed 1in
Exhibit 6.28. Aithough the categories differ somewhat, the
results were similar to those of the first DAB on-board
sUurvey.

6.8.3 Reduced-Fare Promotions (Dial-A-Bus and
Deu-Rydge Shuitle)

in addition to the continued dissemination of informa-
tion during the PERT project, considerable incentive market-
ing was conducted. primarily through the jouering of fares
for short periods. These DAB reduced-fare periods and their
impacts are discussed in this section. The ridership data
used for this analysis s presented in Exhibit 6.29, uhich
shows the various promotions as well as the before and aiter
periods used in the analvsis. Thies exhibit also indicates
the significant events which occurred during the demonstira-—
tion.
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EXHIBIT 6.29
AVERAGE DAILY DIAL-A-BUS RIDERSHIP, BY WEEK -
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tn general, the earlier promotions had the greatest

impret on rrderahip. For examplie. the fsrst hali-tare ueek,
implemented three months atter the siart ol service. Has
extremel y sucoessful in attracting riders to DAB. in April

17, wyhen the sepcand hati-~fare week occurred, ridershaip
increased only siightly and, by the third halt-lare promo-
tion n 1977, no impacts could be discerned. These resulis
tndicate that later promotions might become prngrésﬁivaiy
iess efleclive. S1INRCE esach has a smalier pool of potential
new users it can hope to attract.

Fipst ﬂqij-igtg_yggg, puring the week ot Hovember 12.
1973. the DAB iave uas %0 cents rather than 41.00 beluween
g.00 A.M. and 3I:00 P.T0. A direct mailing to all 17.000
households within the service area was used to publicize the
discounts. pidershyp during that uwesh averaged 273 passen=
gers datly., up 23% from the average of twelve weeks preced-
g the promotional week. The ridership increase thus
exceeded the fare reduction, 73% comnpared to Lh%. The daily
revenuye average was $172, compared to aboul $1206 during the
previous twelve nweeks . pidership might have hopn even
nigher, but iou-gqualily service caused by increased dempand
ted to an pnusual 1NCTEAsSE s1n no-shouws and ceancellations.

An even mortre signiicant resulit of this promoclion was that
during the follocuing tuelve weecks (until the new promelion
on February 11l. 1974) DAB averaged 210.3 passengers pev day:
13% more than the pre-promoti1on tevel (see Exhibit 6.307).

seme of this increase can be traced to the nornal pre-
Christimas increase starting in mid—-November; thal 13, the
first six weeks sfter the neli-fare ueek {through December
28) averaged 227.6 passengers per day. while the sin-ueck
pertod fram pecember 30 through February 8 averaged 192.%.
Thus, ridershlip dropped markediy after chrisimas, bul was
st11l 22% above the average before the hali-iare uweek. Huch
of the ifugrease Can be attributed to the nationwide gasoline
shortage for several months alter the hali-fare week.
National trans:t ridership during this periocd tended to be
relativeiy high. fochester RTS ridership betueen pecember
1973 and March 1974 ranged betueen 5% and 10% above fiyures
tor the previous and following years. Thus. the gaseline
shoctage and Chrisimas season probabliy accounted ifor some
portion of the overall ridership increase which {olloued the
half-fare experiment.

~-poah - t = Tom For twoe weeks
in mid-February. 1974%, the off-peak feeder fare {including
transier) was set at 48 cents., and the reverse PERT trip uUssS
free (riders still had to pay the 40-cent RTS farel. A PERT
and RTS bus trip would usually cost $1.05 -~ $1.00 for PERT
plus 5 cents for the transier. For 25 uweeks before the
promoction ¢(giter an initial tuo-week grouwth period when
service beganl}, the average number of DAB trans fers per day
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EXHIBIT 6.30

DAS HALF-FARE PROMOTION IMPACTS

Boial-A-Bus Transfers

6-74

First naiv- 1 Half-Fare Off-| Second Haif- Third Half-
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| |
E
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remained fairly steady =t 13.5. From February 11 to June
21, 1974%, the number of transiers per day sveraged 21.%
fairly consistently {see Exhibit 6.18). In addition to the
promotion, houever, the practice of RTS drivers baoking DAB
requests for riders slsoc began on February ll. 1974. These
eifects may be isolated by examining Exhibit 6.31, which
compares the respective increase in transfers to and from
XTS buses. The assumption underliying this sanalysis is that
this new policy only aitected transfers to PERT.

As shoun in Exhikit 6.31, transiers to fined-route
buses wctuslly increased more than transfers from RTS buses
to DAB, or 60X compared to 53X. This suggests that the new
policy of drivers being able to request PERT service did not
sifect the number of transferring passengers, since trans-
fers to RTS buses actusily incressed by s greater propor-
tion.

The increase in transferring passengers which began on
february 11, 197% may aiso have been due to total DAS rider-
ghip grouwth as well as to the tuc-week promotion. There-
tore, it is necessary to compare transier ridership to DAB
non-transier ridership. For this analysis, the non-trans-
ferring riders serve s s conitrol group: that is, i¢ DiB
usage generally increased overall, one would expect compars-
ble increases in the number of transferring and non-trans-
ferring passengers. During this period, there was & 25X%
oversll increase in DAB ridership and a 23% increase in
non-transferring passengers. compared to a 58% increase in
transferring passengers (see Exhibits 6.29 and 6.163%.

This can be explained by the fact that total DAB rider=
ship during the pre-promotion period grew in tuo distinct
phases. Until November 12, non-transferring ridership asver—
aged 144 per day. Stimulated by the general DAB haifi-fare
promotional week. non—-transferring ridership after November
12 until the feeder promotion averaged 201 per day, an
incresse of 29%. However, this figure only rose to 213
following the ofi-peak feeder promotion. Thus, when compar—
ing the lstter portion of the off-peak ieeder pre-promotion
period to the post-promotion period, the incresse in non-
transferring passengers is only 66X (201 to 2133, and the 52%
increase (58%-6X} in transiferring passengers may be atirib-
uted to the tuo-week promotion. It seems, then, that the
tuo-ueek promotion of feeder service in February 1974 stimu-
iated most of the 58X increase occurring over the next 19
weeks when compared to the preceding 25 weeks.

o ; j-Fare He The second DAB half-fare week
took pluace during the week of April 22-26. 1%74. Unfortu-~
nately, the first day coincided with an RTS drivers’ strike.
Average daily ridership for the ueek, houever, uas 300.5.
about 32% higher than the average oi 227.38 for the 22 weeks
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following the first half-fare wyeek. This was someuhat less
than the 73% increase recorded during the first hali-fare
ueek. Less revenue was also enilected; a daily average ot
$1%9_.31 in revenues were collected during the hanli-fare
ueek., compared o $173.99 during the previous 22 uweeks. In
addition, unlike the tirsl hali-fare week, ridership during
the right weeks following the tali-tare promotion dropped to
209 passengers per day. or 8% iess than the ZZ2-ueek pre-pro-
motion average. HNajor service innovations uerc implemented
after eight weeks. making furthor comparison impossible.
Thus, the impact of this halfi-fare ueck on ridership uwas
smaller than that of the first hzli-fare ueek.

The ridership decrease which folloued the second hali-
jare week is puzzling., but may bhe explained in tuo ways.
First, NMay and June sppear to be “siou™ months, perhaps
inftuenced by uarmer usather. Trend data also reveal an
approximate 9% drop in DAB ridership during these months in
1975, and & similar decline in 1976. Another important
factor is that the panic caused by the perceived gasoline
shortage began to abate at this time. RTS ridership during
May and June 197% ranged from 5% to 10% below the winter
jevels of that year. These tuo factors may account for the
8% decrease in ridership {ollouwing the half~-fare promotian.
tn fact. their combined eifects probably exceed 8%, suggest-
ing that = slight ridership increase resulted from the
promotion.

g f= : e The third DAB hali-iare week
occurred from March 1%-18, 1977. puring that week, DAB
ridership averaged 150 passengers per day, sbout a 3IX
sncrease compared to the previous four-week period. The
absence ol any ridership increase uas probably because the
neuspaper advertisements announcing the promotion appeared
iate {see Exhibit 6.30).

Ridership remained fairly stable following this hali-
tare ueek, decreasing by only 4X through June 1977. when the
analysis period ended.

Halfi-Far: PUSEH o puring the week of
September 30, 1974%, hali-fare DAE coupons were placed in
local neuspapers. Ridership during that week averaged 504.8
passengers per day. The sppropriate control period was the
period since June 24, 197%, when many service changes were
made. DAB ridership averaged 338.3 during that period.
Thus, there was a 49% increase in ridership during the week
of September 30. After September 30. until the major Route
i cutback on January &, 1975, DAB ridership averaged 421.4.
This is 25% more than the preceding control period. making
the results similar to those of the first hali-iare experi-
ment {see Exhibit 6.3C and 6.32). &s in the first experi-
ment, the approaching Christimas season helped to boost
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EXHIBIT 6.32
DAB HALF-FARE COUPON AND DEW-RIDGE FREE FARE IMPACTS

Promotion

Hglf-Fare
Newmgpaper

Half-Fare

Coupons | {oupon Mailings {’E} Free Fare ¥Neek

Dew-Ridge Shuttle

Promotion Detes

Sept. 30- Oct 5,
1974

June 16-28, 1978

October 1i-15, 1976

Dates S8/ TR-G/ 28/ T4 478/ 15-67 14/75 $721/76-10/9/76
Pre-Promotion
Control Period | Start of | one Wett AAN | After winter Two weeks after ser-
]
i
; Dates . 1077/ 78=12/7/74 %E!ﬁﬂ??l—?fﬁj?i E 10718/ 76-12/4176
| Post-Prosotion i ! :
. Period ! {
- End of | X-ma3 jeason | Service arex X-mas sEAsON
impact | increase i expansion incresse
Period ! i
TChanges in DRB | During : 1
. rigership from |Promotion | 491 {.01} i1s {.ond wr {.16)
: tontrol period i '
. {gignificance t . ¢
" level} P after f '
' l?rmt’iw 251 (.01} 133 (L01) B B LS
i H L i i
' Other 1lpproaqu i Summer ridership | Approaching X-mas !
i influential P i-mas 1eason increass, mnail | season; new Service
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¥ I
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ridership during the post-promction period, for ridership
after the promotion steadily increased until Chrisimas.

: Far oL v3ling (33, ODuring three ueeks in
June 19?S¢ promotional PERT neusletters were mailed to
72.080 housecholds in the service atea; these neusletiers
inciuded hali-fare coupons for specific services and weeks.
Unfortunately, the use of thard-class postage resulied 1in
al}l houscholds receiving the newsletters at about the same
time and generally late. Customers uere consequently
slloued to use the coupons lor one week after their expira-
tion date. Since the general confusion resulting from the
mailing error may have invalidated the experiment. an exten-
sive analysis was never undertaken. Although the ridership
data indicates ihat the 11% ridership increase was statisti-
cally significant {at the .01 levell}, the increase could
easily reflect depressed spring ridership levels rather than
impacts of the promotion (see Exhibit 6.32).

§- : Mailin - & second hali-iare
coupon na;ixng EVE- T canduutea hetueen jate January and early
Harch 1876. The service ares was divided into five sub-a-
reas, With roughly the same number of households in each.
and a "Winter Wonderline™ hali-fare coupon was mailed to all
22,894 households over a six-uweek period. The coupons
mailed within oach sub-area were valid during overlapping
tuo-ueek periods. Senior citizens could split the coupon
and use it for tuoc hali-fare rides during the midday
reduced-fare period for the elderly.

% total of 703 coupons was used during the promotion,
or 3.67% of the total number mailed;: 307 coupons were used
by passengers who would normally pay the regular tare, and
196 were used by the slderly and handicapped. Thus. if each
elderly or handicapped user used the goupon for tuo rides,
the promotion would have impacted 505 persons {307 + 3967s23.

The ippact of this promotion was seriocusly attected by
several operational problems experienced during the promo-
tion period. Most significant, & high level of vehicle
breakdouns beginning in December 1975 had a detrimental
eftect on service levels, and caused DAB ridership fo drop
dramatically during the month of January. Daily DB rider-
ship siter January 1976 was less than 4p0 persons. repre-
senting an approximate 20X decrease in ridership from
1ate-1975 levels. Thus., the effect ot the "Winter Wonder-
{ine™ promotion on total DAB ridership uss covershadoued hy
the ridership decrease resulting from the deteriorating
jevel of service. Consequenily, a "beiore and sfter™ analy-
sis was not done.

De jdae Shutfi: : are M puring the week of
October 11-15. 1976, thﬁ Deu-Ridge Shuttie's fifth week of
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operation, no fare was charged. Average ridership that wesk
wss 157 passengers per day, &n increase of sbout 10X when
compated to the previous tup-week level of 141, Houwever,
Deu~-Ridge ridership had been growing since the Shuttle was
introfuced four weeks sarlier. Riter the swesk of October
11, until the i;pratﬂhing=Chwiiirtsfhﬁliﬂ.r& boosted demand
during mid-~ and late-December. peu-Ridge ridership averaged
145 passengers per day, up only slightly from the preceding
control pericd. This change wWas only significant at the .72
jevel. and therefore should not be considered s significant
varistion in Deu-Ridge Shuttle ridership. These resulis
indicate that the fsre promotion had tittle or no eifect on
ridership (see Ixhibit 6.323.

L ; & Mall Hali-r GUDPQ £13, The first fare
incentive program uwas held during the week of August 23-31,
1973, corresponding to the major Greece shopping mall's
»gack to School™ promotion. Hali-fare coupons udere availa-
ble at all stores in the Longridge Mall. and were valid only
$or the return trip from the mall. Since the Merchants®
Associmtion paid the other half of the ifare, there was no
loss in DAE revenue.

Trips from Longridge Mall during the promotion repre-
sented about 15% of total DRB ridership. and overall DAB
ridership did not seem to have been aifected. DAB ridership
during the week of August 27, 1973 averaged 173.% per day.
and wes the highest compared to several uweeks thereafter.
However, the last week in Rugust is typicalily & high rider-
ship period, as reflected by data for later years. In 1374,
the 346.31 sversge daily DAB ridership during the last week
in August was the second highest of the demonstration. Tha
$38 passengerssday average during the week of August 25.
1975 was @ sysiem high not exceeded until just before
Christmas. Finally, ridership during the week of Augusi 30,
1976 was the highest since April of that year. Thus, the
minor increase in ridership sccurring during the hali-fare
program does not seem to be significant. considering the
trend that surfasced in the latter years {see Exhibit 6.33).

L rigd nal 18~-Fu £ ] puring the week
of April i, 197%, half-iare coupons uwere again distributed
at Longridge Mall for trips irom the mall. Average DASB
ridership during that week uas up 7% from the preceding
control periocd. The change uas only significant at the .66
jevel when compared to the control period and, thus, it was
judged to be an insignificant variation in averagye daily DAB
ridership. Any increase 1n osverall ridership resulting fvom
this promotion cannot be detected from the available datla
{see Exhibit 6.33).

5 or Litiz : ] Oon May 15 and 16, 1874, several
hundred halfi-fare coupons for senior citizens were distrid-
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EXHIBIT 6.33

LONGRIDGE MALL COUPON IMPACTS

Promotion Dates

Aug. 23-31, 1973

B 1 ilongridge Mall { Lomgridge Mall
: Promot iO% Hai€-Fare Couponsfalf-Fare Semior Citizens ek
1 {3 = {11} = '

-5 1497 :
ApTE 1-5, 1978 1 yqy i5.18, 1975

4 distrrbuted

fal ridership

oates | 8720/73-8/24/73 LESI0/TI=3139/ 14 S/BFTS-S/L0ITS
Pre-Promotion ;
. H t -
Control Period 1 Start of :{‘l‘::ki:i:::ihi# After first ] ;
Control growth nalf.fare week ]| After winter weather
Period !
Bates
pogt-Promotion
Period
End of
Impact
Period
Changes in DAB During 4 u & -3% (.26} (May t}-lt*
ridership froam Promotion 9 Lo} =13 1:08)
control peried Tost-
cgaguificance .
tevel] Fromation
-
: Normal high
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uted at Longridge Muil. Ko significant change in DAB
ridership could be deteacted during that week or the next; in
fuct, » small decrease in ridership actually occurred (see
Exhibit 6.33).

5.8.4

Subscription ridership over the course of the demon-
stration is shoun in Exhibit §.34%, which also identifies the
important events sffecting ridership. The ridership data in
this exhibit is the basis of the following snalyses.

; - ipti : i) 3 During the ueek
of Seplember 2%, 1973, @ reduced-fare promotion was insti-
tuted for work subscription service, with the weekly fare
reduced from 37 to 85; the results ot this promotion are
susmarized in Exhibit 6.35. Home-to-work subscription
ridership during that week rose 11X over the previous ueek.
The fare reduction was 28%, and 2 very small decresse in
revenue resulted from the promotion.® It should be notad
that this promotion took place only seven weeks atter the
start of subscription service, and ridership was grouing
rapidiy. For example, during the tuoc weeks preceding the
promotion, consecutive ridership gains of 41% and 26%
respeciively were recorded. Ridership during the ueek mfter
the promotion uas slightly higher than the week before the
promotion, but there were mlso ueekly ridership increases as
high as 13% over nine of the next ten uweeks {Thanksgiving
Week was the exception}. Then., aiter three weeks of louwer
ridership during the Christmas season, neu ridership records
were set for another two uweeks in & row. Thus, it is impos-
sible to mssess exactly houw great & long—term impact the
promotion had in wiew of the constant ridership increases
occurring before and after it.

' ; ; Fepd: : - Coinciding vith the
ﬁfi-pilh DRB intanr pranotinn in :ié February 1%7% was a
thres~-ueek subscription feeder promotion in which the uweekly

" -

*In order to increasse total revenues, the percentage
increase in ridership (Pr} must exceed the percentage
decrease in fares {P1) according to the formulsm:

100(PE)
Pr >

100-P¢
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EXHIBIT 6.35

SUBSCRIPTION PROMOTION FARE IMPACTS
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1 Start of I week before; ] = . .
Control ridorship ia ‘S:;rt af PERT Juna, 1974 service
Period growth trend project changes
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Fast-Fromotion
Poriod ;
fad of | week atter; spring decline 5 _
fmpact ridership in in subseTipLion l-z:zuk cutoff
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] Thanges n ridere;  mring T ol 2 183
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subscription rate was reduced from $7.50 to 35.00. During
this promotion., daily ridership averaged 12.3 passengers, a
38X increase over the pre-promotion level of 8.9 riders per
day. Since fares were decreased by 33X, = slight revenue
loss resulted. The five weeks following the promotion
brought a relatively high daily tidership of 12.7 passen-
gers, sithough a decline began after that time corresponding
to the sharp decline in home-to-ucrk subscription riders.
The warmer spring westher and the shatement of the gasoline
shortage seem to be the major reasons for this change.

While the ridership levels during and after the promo-
tion were significantly different than pre-promotion levels
{at the .0l level), the actual difference was less than four
pPasssngers per day (or two users per day., since most
subscription riders made a round-trip on the bus}. {(See
Exhibit 6.35.)

: : ; Fegde : ; {1 During the week of
Hovember 11, 1974%, a second promotion oi subscription feeder
service was conducted. This promotion was similar to that
conducted sarlier in the year, when the weekly fare uas
reduced from $7.50 to $5.00. Ridership during the promotion
week averaged 10.8 passengers per day, 24% above the avernge
of 8.73 riders for the previous four and one-half months.
Ridership remained high (more than nine passengers per day)
for the next four uweeks, but over the tuelve-week period
following the promotion, subscription feeder service aver-
sged 7.%1 trips per day, or 9% less than the pre-promotion
period. This twelve-week period, however, was one in which
subscription home-to-work ridership was particularly high,
suggesting that some other factors were influencing these
peak-period subscription ridership levels. Not surpris-
ingly, the reported significance levels were weak (.18 and
.23), indiceting that this promotion did not have @ strong
impact on subscription ridership levels.

: b : ee~ ek, During the
week of February 28, 1977. no fares wuers charged for work
subscriplion service. PERT management did not actively
promote this event, viewing it more as a token of apprecia-
tion to the riders uwuho continued using subscription service
through a fare increase snd a prolonged pericd of service
unrelisbility, rather than as @ marheting strategy. On
January 17, 13977, work subscription fares had been increased
betueen 29% and 40%, and severe winter weather and vehicle
shortages occurred during much of December 1976 and January
1977. These events resulted in ridership dropping by about
28% during the six-week period (1/17/77-2/28/77) before the
free-fare ueek, as compared to the preceding seven-waek
period {(11/29/76-1717777) before the hike in fares. Rider-
ship during the promotion week was only I% higher thsn the
preceding six ueeks since the fare increasse (g =.95), indi-
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cating that no noticeable change occurred. foliowing the
free-fare week, ridership began jts spring seasonal decline.



7. GREECE: PRODUCTIVITY AND ECONONMICS

The performance measures which indicate the relative
operating efficiency of transportation services sre gener—
aily referred to as the level of productivity. This chapter
contsiny the calculations of productivities, costs and reve-
nues for each Greecs PERT service. Totsl and average costs
and revenues sre reported for the various Graece services
from December 1973 to March 1976, and the results of the
sstimation of marginal cost functions are presented. In
April 1976, PERT begsn operating in Irondequoit, and all
costs for Gresce uwere combined with irondequoit services,
making it impossible to isolate Greece costs after this time
{see Chapter 10). This chapter will thereifors only cover
the productivity and revenue issues in Greece beiore March
1976, noting any differences that occurred. The environmen-—
tal effects of PERT are also considered. Finally. PERT
productivities and economics zre compared to = hypothetical,
sreawide fixed-route transit alternative.

Since DAB, work and school subscription services
asccounted for an sverage of over 98% of wll vehicle-hours
and 97X of all pussengers in Greecs during the pariocds exam-
ined., the analysis focuses on these services. Vehicle mile-
age uns not recorded for each service. Consequentiy, the
best available index by which to sllocate the cozts of
inputs (e.g.., driver wages) to esch service is vehicle-
hours. Therefore, individual service costs uere defined by
their vehicle-hour share of total PERT costs with one impor-
tant sxception. Control room personnel costs uaere allocated
exclusively to DAS service. This assumption had the effect
of siightly raising the vehicle-hour cost of providing DAB
service, and lowering (by about 3%) the unit costs o! the
other PERT services compared to the overall syclem average,

7.1

The time period over wuhich Greece costs sre analyzed
contains the 121 weeks between December 7, 1973 snd March
27, 1976. Although service sctually begasn in Rugust, the
four-month start-up period is excluded. The end of the cost
analysis period chosen was the expansion of service to fron-
deguoit., since the Irondequoit cperating costs were inciuded
in the same accounts with Greecs. Separation of joint cosis
would be someuhst arbitrary., so the period of Greece-only
service has been analyzed. Refer to Chapter 10 for an
assessmen! of the costs for Greece and Irondegquoit’s PERT
services from March 1978 through June 1977.



To examine cost trends, the full 121-ueek Greece analy-
sis period was divided into three subperiods, esch chsrac-
terized by = sudbstantimlly different vehicle fleet size.
This was done in recognition that the bus (and driver) is
PERT's principal input in any production function. 0t
course, lactors other than flieet size helped determine the
number of vehicle-hours; for instance, in the short run.
changes in the vehicle run guides, and in the long run,
changes in passenger demand for PERT services. (Run guides
normally changed three times per year in January, June and
Septenber.} However, vehicle fleet size is the fundamental
determinant of capacity snd, for that reason, three separate
periods were demarcated by the substantiasl changes in this
varisble. The three subperiods and their associated fleet
sizes were: period one, from December 3, 1973 to September
7. 1374, & period of 40 weeks with a fleet of seven to eight
buses (the eighth bus was asdded during the week of January
18, 1974); periocd two, from September 9, 197% to June 2%,
1975, & period of 41 wezks with a fleet of 11 to 13 buses
{the tuelfth and thirteenth buses were sdded during the
weeks of December 2, 197% and January &, 1975, respec—
tively):; and period three, from June 23, 1975 to March 27,
1976, & period of %0 weeks with a fleel size of 16 buses.,
excluding the use 0f the 12 new General MHotors buses as
substitutes beginning in December 1975. The above division
creates three almost equally-sized periods for analysis.

Some variation in fleet size occcurred within esch of
the three subpericds, but this variation was more gradual
and smaller than that occurring betueen adjacent periods.
Betueen periods oue and two, there was & subsitantial
increase in total PERT vehicle-hours; betueen periods tuo
and three, little change occurred.

In order to derive the results which follou, & aumber
of adjustments to the PERT accounting records uere neces-
sary. These are described in Appendix R.19 mlong with
sanples of those records.

Exhibit 7.1 summarizes the economic and productivity
results for PERT and each of its services for each of the
three periods defined above. Weekly averages of supply and
demand variables are listed, as well as the computer vehicle
productivity, costis and revenues. For all cost figures, the
zerc percent designation means that no interest charge uas
included 1n the czlculation. while the 10% designation indi-
cates that an inclusion of an annuzl 310X interest charge on
the outstanding capital stock was made. PERT's asccounts do
not sactually include interest charges since Rochester

=2



EXHIBIT 7.1
PERT ECONOMICS AND PRODUCTIVITY SUMMARY
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(Exhibit 7.1, Continued)
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received substantial subsidies from local and federsl
sources;: however, the 10X adjusted figures indicate uhat
other communities might expect cosis tc be when borrowing to
make capital purchesses (see Appendix A-19).

Using the sssumptions siated in the asppendix., the total
PEKT cost per vehicle~hour ranged from $16.64% during Period
2 with no capital interest rate assessed to $22.59 in Period
J with & 10X interest rate on capital assessed. A 10%
interest rate on outstanding capital items tended to
increase total costs by just under 10X, slthough it had a
more serious effect when several hundred thousand dollars
worth of equipment wass purchased. In the following discus-—
sion. the results of the analysis with no interest rate will
be used., since the federal capital funding grant progras
iargely eliminutes this cost for local communities.

The sverage cost per vehicle-hour over the 127 weeks
examined in CGresce wos $38.25. Average vehicle productivity
declined duriny this time from 6.23 to 5.42., averaging 5.6
passengers per vehicle-hour for the entire 1Z21-uweek period.
Consequently, the cost per PERT passenger rose from $2.85
during the first period to %$3.71 during the last period.
Over the 121 wkeks considered; the average cost per passen-
ger was $3.28%. With &n average revenue per passenger of
$0.68, an copermting ratio of 0.21 uwas realized.

Exhibit 7.2 displays the breakdoun of total PERT costs
by item. The 10X interest charge on the outstanding capital
stock is indicated, bul is excluded from the totals. The
most significant changes over time were increases in depre-
ciation charges snd control room smlaries during the isst
period. Deprecistion charges increased sharply primarily
due toc Lthe scquisition of three very expensive buses in June
1975 and the tuelve GM buses in December 1975. 1In the
control room, an additions] administirative position wmas
created during this period.

Total PERT costs per vehicie-hour were comparable to
total RTS costs per vehicle-hour, which were $19.4% in the
fiscal year ending March 39, 1976 and %$17.%9 in the previous
fiscal year. Drivers' uwages and benefits for PERT uwere
slightly higher than lor RTS because PERT drivers tended to
have grester seniority usnd therefore higher average sala-
ries. Hourly wages for drivers with more than tuwo years
experisnce were $4%.70 when the project began in 1973, but
had increased to 36.46 by February 1876. Although FERT had
greatar vahicie breskdoun problems than RTS., PERT mainte-
nance costs were less than those of the RTS system. The
louwer anpanditurss may have contributed %o the PERT vehicle
reliability problems. Other per-hour costs were comparable
{see Exhibit 3.173. & much higher RTS vehicle productivity
(27.9 in fiscal year 1976&), houwever, resulted in a much
lower cost per passenger ns compared to PERT.
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Total PERT productivity uas influenced most heavily by
DAR productivity, since DiB accounted for slmost three-gquar-
ters of sll PERT psssengers and tuo-thirds ot mil PERT vehi~-
cle-hours. DAB productivity amlsoc dropped over time, from
.06 to 4.74 passengars per vehicle-hour. In leras of trips
per vehicle~hour, however. an incresse occurred betueen
periods 1 sand 2, since the number of passengers pear trip
dropped sharply.

DABR passengers per vehicle-hour are plotted on s weekly
basis in Exhibit 7.3, in which the three periods of analysis
are shown. The highest weekly vehicle productivity of 6.58
passengers per vehicle-hour was reached during the uweek of
February 18, 1974, Group ridership ues high during that
week, purtly due to & school vacation. However, the highest
weekly trip productivity (trips per vehicle~-hour}) was 4.55.
which occurred during the April 1974 hali-fare week and the
ueek of September 2, 1974.

The plot oif DAB vehicle productivity over time closely
resembles that of DAB ridership over time (Exhibit 6.1).
compounded by the abrupt changes in vehicle supply which
occur three times per year with the new run guides. Yehicle
productivity steadily increassed uwith the general ridership
incresse beilueen the start of service and January 1975;
houever, an sbrupt drop in productivity occurred with the
implementation of the September 1574 run guide, when vehi-
cle-hours were added corresponding to the stari 0% the
second period. Productivity mliso dropped in January 1978
with the neu run guide, but increased in June 1976 whan DAR
vehicle allocation was cut. The derop in demand during the
1975=-76 uinter is alsc evident from the productivity graph.
overall increases in vehicle-hours tended to cancel out the
elfiects of increasing demand on vehicle productivity.
gonseguently, DAB vehicle productivity remained at five
passengers per vehicle-hour or less. This level seemed to
represent an upper bound for the manual system in Gresece,
above which service levels are likely to deteriorale signif~-
icantiy.

It is instructive to calculate productivitly based on
pessenger-miles. This measure is more sppropriate for
gomparison with other DAB systems with different-sized serv-
ice amress. In Section 6.1, it uas reported that during this
time the average DAB passenger trip was 2.8 miles {direct
driving distance). Multiplying by the average DRE vehicle
productivity of &.86 resultls in $3.6 direct-distance passen~
ger-miles per vehicle-hour. Available data from other DAB
systems suggest that DAB systenms generally operate in the 12
to 15 passenger-miles per vehicle-hour rangs. in Syracuse,
Neu York and Linccln, Nebrasks, where DAB systems for the

F=-T7
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elderly and handicapped cperste in large couniy aress.
vehiice productivities ol betueen 2 and 3.4 passengers per
wehicle~hour resulted, but long trip lengths increased the
average number of passenger-miles per vehicle-hour to around
1%, Likewise, systems with higher passengers per vehicle-
hour productivities than Nochester, such as Ann Arbor, Mich-
igan and Haddoniield, Neu Jersey, sxperienced shorter trip
lengths resulting in direct-distance passenger-miles per
vehicle~hour figures in the 12 to 15 rangs.

The number of OAB direct-distance passenger-miles per
wehicle-mile is alsoc estimated. Using the PERT average of
sround 11 vehicle-miles per vehicle-hour, an average of 1.2%
passenger-miles per vehicle-mile results {13.6711). This
translates into an average of 0.97 trip-miies which would
have resulted if all DAB passengers could have driven cars
to make their trips. Houwever. if all passengers had used
taxis, & greater number of vehicle-miles would have been
driven due to deadheading.

geceuse of the Full sssignment of control room person-
nel costs to DAB., DAB cost per vehicle-hour uas more than
that of other services -— $18.67 compared 1o $16.76 fer all
thres periods. Cost per passenger declined betueen the
first tuo periods and then increased, averaging $3.8Y4% for
12% weeks. On a passenger-mile basis, the cost was $1.37.
The average cost per trip was 34%.98, which is substantially
higher than the cost of tawi service in the area, asssuming
that texi fsres cover sll operating costs. For the aversge
2.8~mile DAB trip. & typical tawi fare is $2.20 (30.60 for
the first 176 mile; 80.10 per mdditional 16 mile). The
cost of an automobile trip or an RTS bus itrip was also less
than DAB cost.

Aversge revenues per DAB passenger and trip dropped
over time becsuse of the introduction of the reduced fares
for the elderly during the oiif-peak period and the midday
feeder fare {(see Chapter 4). WHWith an overazll asverage reve-
nue per passenger of $0.70, 18X of DAB costs uere recovered
from the farebox.

Compared to other dial-a-ride systems, Greece DAB had =
slightly louwer wvehicle productivity and a much higher cost
per vehicle-hour and per passenger (see Appendix A.20). The
aversge Greece DAB cost per vehicle-hour of $18.67 was aboutl
double the average of cther systems for which datas were
available. RAll major PERT cost categories {e.g.. driver
salaries, maintenance, administration, control room) mere
higher than in these other systems. PERT operating effi-
ciency. as measured by the number of passengers carried per
vehicle-hour, was estimated to be about 15% lowsr than in
other systems, which uwas not statistically significant.

This estimate was obtasined after controlling for the level
of demand density achieved in Greece. As discussed in
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section 7.3, vehicle productivity can be expected to
increase with higher demand.

As discussed in Section %.2, the service and fare
changes implemented in September 1376 and January 1977 uere
primsrily designed to improve the efficiency and economics
of vii-peak PERT operations in Greece by decressing the
total supply of services, The specific objective uwas to
jouer the nst cost of operations by increasing vehicle
productivity and revenues.

The productivity and economic impactez oi these changes
sre summarized in Exhibit 7.%. A&Average operating parameters
sre shoun for three periods: before September 1976; betuween
September 1976 and January 1977; snd alfter January 1977.

The actusl data chosen to represent each period was selected
in order to represent the pericd*s normsl operatimg charac-
teristics; the December 1%376-January 1977 period with unusu-
ally severe vehicle problems and depressed ridership uas
omitted. The percentage change from the previous period is
shoun in perentheses.

The September service changes had a minor impect on
productivity and economics. Totel supply {vehicie-hours)
remained relstively constant and, alithough DAB revenue per
passenger incressed, the Deu-Ridge line charved much louer
fares and the combined average revenue per PassSenver uUas
sbout identicml to that on DAB before the change. A slight
decrease in total passengers thus resulted in & smail
decresse in oversll vehicle productivity and revenue
recovery.

After Janusry 1877, vehicle supply sharply decreased as
1ate afternoon, evening and Saturday DAB service was elimi-
nated. The ueekly fincluding Saturdays) decrease in DRB
vehicle hours supplied was 54X. This decrease excaeeded the
resulting demand decrease, and combined DAB and Dew-Ridge
€huttle vehicle productivity rose to 5.67 passengers per
vehicle-hour, = 24% incresse. However., average ravenue per
passenger dropped as & result of the lower-priced Dew-Ridge
line becoming m more important component of the total serv-
jce package. Consequently. overall revenue per vphicle-hour
rose by only 12X, to $3.08. This exceeded DAB revenues
during the six—-week period prior to the September service
changes by 5%, but was still lower than that recerded in the
earlier phases of the project. when DRB revenues per vehi=~
cle-hour were $3.63, $3.54% and $3.19 respectively (see
Section 7.2.1).



E£ARIBIT /.4

PRODUCTIVITY AND ECONOMICS FOR DIAL-A-BUS AND DEW-RIDGE SHUTTLE

{Percent

nge from

Pre-Sept. 1976

eyious reriod)

Sept. 14976 Changes

3
Jan., 1977 thanges™

(6 Weeks: (11 Weeks: 4 (16 Weeks:
8/2-9/11/76) 8/13-11/27/76) 2/7-5/27/17)

Daily Ridership

DAB 405.6 260.6 (-36%) 150.3 (-42%)

pew-Ridge - 146.1% 165.5 (+13%)

DAB § Dew-Ridge  405.6 382,45 (-6%) 315.8 (-17%)
mily Vehicle-liours

DAB 82.5 69.7 (-16%) 38.7 (-46%)

Dew-Ridge s 17.0° 17.0 ()

DAB & Dew-Ridge 82.5 83.7° (+1%1) 55.7 (-33%)
Vehicle Productivity

DAB 4.92 3.73 (-24%) 3.88 (+4%)

Dew-Ridge % 8.59° 9,74 (+13%)

DAB & Dew-Ridge 4.92 4.57 (-7%) 5.67 (+24%)
Revenue/Passenger |

DAB 59.8¢ 77.7¢ (+308) 88.3¢" (+14%)

Dew-Ridge . 22.0¢° 23.4¢ (+6%)

DAB & Dew-Ridge 59.8¢ 60.0¢> (-) 54.3¢ (-16%)
Revenue/Vehicle-Hour _

DAB $2.94 §2.91 (-1%) §3.43 (+18%)

Dew-Ridge = $1.89% $2.28 (+21%)

DAB § Dew-Ridge $2.94 $2.743 (-7%) $3.08 (+12)

INine weeks for Dew-Ridge; first two weeks not considered because
ridership was building.

2

.ﬁﬁverage including Saturdays.

a":‘Eatii::1-1;::!*:&5 one DAR half-fare week.

7-11

Actual daily average for days operated (no Saturdays).



Thus, the September 1976 and January 1977 service and
jare changes improved overall PERT vehicle productivity but
did not signiticantly increase revenue recovery rates.

Also, dial-a-bus vehicle productivity was to significantly
louwer than whet is typical of other dial-a~-ride services in
the Onited States {(see Appendix A.20). Houever, the cutback
ot services in January 1977 greatly decreased the total cost
of providing PERT services and, consequently. the net cost
or defticit incurred.

"dork subscription service productivity fluctuated
considerably, as the graph in Exhidit 7.5 indicates. puring
the 1973-7% winter, when there uas & nationally- perceived
gasoline shortage, ridership was high and vehicle productiv-
jty remained above ten passengears per vehicle-hour for most
of the winter. Following that period., vehicle productivity
was betueen five and seven and averaged 6.71 passengers per
vehicle-hour in the 121 ueeks considered in this analysis.
Oon & passenger-mile basis. this resulted in 22.8 passenger—
miles per vehicle-hour and 2.1 passenger-miles per vehicle-
sile. {(An average trip length of 3.4% miles gnd a vehicle
speed of 11 miles per hour is gssumed.) The passenger mile
productivity figures are substantially higher than those
obtained for DRB service.

s @ result of the lower hourly operating costs and
kigher productivity, work subscription service costs sver—
sged $2.50 per passenger. about one-third lower than DAB.
puring the first period when demand uas much higher., the
cost per passsenger was only $2.82. These are comparablie to
taxi costs, but are still much higher than driving, carpool-
ing or using RTS buses. On & per passenger-mile basis, the
cost was 30.7%. Mith an average revenue per passanger of
$0.76. » revenue recovery factor of 0.3! was generated,
considershly higher than that of DASB.

As discussed in Section 6.4%.1., the Janusry 17, 1977
fare incresse of 29% resulted in a subscription ridership
decrease of 15% to 20% aiter accounting for seasoneal
patterns. In additic~., tours were recrganized in RApril
1977, so that 21% fewer vehicle-hours uere required to sarve
the same demand, thus increasing vehicle productivity and
revenue recovery.

Iin sctuality, these eifects were short-lived becnuse
the decision to terminate work subscription service in June
1977 caused ridership to begin dropping in May a&s users
fpund alternative mesns of transportation. A&Also, &s
discussed in Section 6.4.1, the ridership decrease fcllowing
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the fare increase seemed to have prompted riders who would
normally stop using the service in the spring to stop imme-
diately. Thus, these passengers’ revenues uWere lest three
months earlier than would have been expected otheruise. In
summary, then. the subscription fare changes had only a
minor overall impact on PERT productivity and econcmics.

School subscription productivity (Exhibit 7.6) uas more
uniform during the three periods of analysis than that of
the other services, and nvﬁrnqid 15,25 passengers per vehi-
cle-hour,. dropping slightly in 1975 and 1976. productivity
exceeded that of work subscription service due to more
concentrated demand and shorter trip lengths. Since no
gervice changes occurred, the fluctuations in productivily
during the 1977 winter are probably due to the severe
weather conditions which caused both ridership and vehicle
supply to be haphazard.

Due to these relatively high vehicle productivilies,
school subscription service had a cost per passanger of
$1.10 oversail. This is higher than the cost of a parent
chauffeuring = student to school by car. but the inconven~
jence and time to the chauffeur is not considered.

7.2.% Specidl Services

Special services vehicle productivity uas the highest
of all the PERT services. During the first period, vehicle
productivity varied widely, avermging over 40 passengers per
vehicle-Rhour. This dropped to about 20 during the second
and third periods with an overall average of 2%1.16. There
were 1.53 trips per vehicle-hour, where a irip indicates =
one-way bus trip. {(Uniike the other services, two origins
and common destinstion count as only one trip. Thus, the
senior special which picked up passengers at two housing
units snd terminated at Longridge NMall uas one trip.)

The average cost per passenger uwas $0.79, the louest of
any PERT service. This is much louwer than taxi fares, and
is comparable toc the costs of automobile and fixed-route bus
travel. Revenue per passenger (including that paid by
merchants} averaged $0.34. generating a revenue recovery of
0.4%3, the highest of any PERT service.

The various shoppers® specials required different
degrees of subsidy. Mosit of the costs of the weeckly and
biwerkly specinls to Hegman's and Horthgate Plaza were paid
by retail stores. Revenue for the Longridge Mall special,

T-14%
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on the sther hand, came onl!y from the %0.25 passenger fares
and recovered ® much smeller fraction of costs.

7.2.6 Seecial Mendicapred Services

Specinl handicapped services, which only operated
during the last period of analysis. averaged 2.65 passengers
per vehicle~hour and 0.9%97 trips per vehicle-hour. These
were the lowest productivity figures of any PERT service.
Trip lengths were longer than for other services because
destinations were ocut=ide the service srea. Productivity
was low because demand was small and buses usually made the
trip to deliver only one special handicapped passengers and
then deadheaded back to the service ares.

The average cost per passenger of this service was
$6.93, the highest of any PERT service. Furthermore, the
cost per trip uas $18.%%1, uhich exceeds the typical cost of
private wheelchair taxi service. An average revenue per
trip of $2.40 ($0.8B8 per passenger) resultied in & Tecovery
of only 13% of costs, the lowest of the PERT services.

Houever., during the first four months following the
expansion of PERT handicapped service in February 1977, an
sverage of 2.85 passengers per vehicle-hour were carried.
Although this only slightly exceeded the vehicle productiv-
ity achieved by the handicapped service during the third
anafysis period, the earlfier service resulis were distorted
by seversi group excursions. The previous special handicap-
ped service carried an average of one trip per vehicle hour,
compared to about 2.% on the neuer service. The PERT handi~-
capped service has operated at capacily since Feburary 1977;
its productivity is limited by a very low vehicle density,
long trip lengths, and & large wheelchair passenger utiliza-
tion which siows operations.

The louer fare for the new service resulted in a louer
reveanue recovery. The new service, with an average fare of
$0.50., generated rvevenues of $1.43 per vehiclie-hour,
compared to about $2.33 on the older handicapped service.

7.3  IHE MARGINAL COST OF PERT SERVICES

This section contains iths estimated total cost ifunc-
tions for PERT and its three main services. These functions
provide estimates of the marginal cost of PERT services.

The total cost functions include the cost of physical inputs
discussed in the previous section {i.e.., operaltors’® wages,
fuel, capital, etc.), but do not explicitly include the
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costs of passenger time. There has been no contrel for
service quality in the following anslysis. &s reported in
Chaspter 5. relisble relationships betueen service quality,
supply and demand could not be genersted from the existing
data. Tharefore. an anslysis of cost and service quality
trade-offs is not possible.

The basic form of equations used for the marginal cost
estimution is linewr:

Total cost = & + b {Passengers or Trips).

The coefficient "b™ represents the marginsl cost of provid-
ing service to each additional passenger and “a”™ represents
fixed costs. %, upon estimation, "a"™ is not significantily
different from zero., the estimated fixed costs are zerc and
the estimated mearginel cost will not be significantiy
diftferent from Lthe average cost. 14 “a™ is significant and
positive. "b™ {the marginal cost} will be less than the
average cosi. 14 "a™ is significant but negative, “b" will
be greater than the average cost. This might occur in the
linear estimation of & cost function having little or no
fixed costs and = marginal cost thait increases with demand.

Although the basic estimstion form uas linear., quad-
ratic (TC = & + b; Pesssgngers + h22$:tt&ngart}, and cubic
{TC = & + b, Passengers + b’ Passengers + b} Passengers) functions were
slsc sstifeted. Tor non-linear funclions, the marginal cost
varies depending upon the demand level. Because the precise
form of the production function for PERT services (espe-
cianlly DAB) hus not been specified, no = priori information
existed to define the total cost function. In such cases,
#n experiment with non-linear estimation is appropriate.

The resulis genersted by using non-linear estimation were
not significantliy different from those resulting from linear
estimestion., however. For simplicity. only the linesr
results have been reported here.

The duts base for this estimation was & weekly time
gseries taken from PERT's asccounting records asnd adjusted as
described in Appendix A.7. However, data from the first
three moniths of 1976 were omitted because the sharp drop in
pAZ ridership and the incresse in operating costs caused by
vehicle breskdouns during this period distorted a marginal
cost estimation equation. Total costs were also adjusted to
mccount for an 11% annusl inflation rate., which reflects ithe
magnitude of driver wage incresses during the period
analyzed.

In order to determine i1f the division of monthly and
four-ueekly costs into ueekly periods afiected the results,
sn analysis was alsoc performed on & duta set consisting of
the 27 four-ueek pericds. The last ten periods corresponded
to the demonstration financial reporting periods. Prior to
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the demonstration, approwimetely 16 months of reported cost
data were divided into 17 comparsble four-week periods
sccording to vehicle-hour =milocation in each four-ueek
period.

Exhibit 7.7 contains the resulls of the sbove regres-
sion egquation for both the weakly and four-weekly data sets.
The marginal cost estimates were mbout the ssme in both
cases, TFor DABR service, there was & strong reistionship
betuesn cosis and demand as measured by R wvslues. Ths
marginal cost per passenger was about 75X of the sverage
cost per passenger, indicating that DAB wes cperating in @
region of slightly increasing raturns to scale. The
marginal cost was sufficiently high, relative to average
cost, such that lsrge increases in demand were necessary in
order to substantislly decresse the cost per passenger. For
exanple. using the first egquation of DKAB cost [IDAE cost =
1908 + 3.1% {DAB Passenger)], it mould be necessary to
increase the DAB passenger demand to about 5300 passengers
per ueek in order to reduce the average cost per passenger
to 3$3.50 from $3.99. (The highest weekly DAB ridership
sctually achieved was 3,228 passengers.}

The reason that masrginasl costs were high relative to
average costs is the fact that economies of scale were due
only to spreading the capitzl costs of the control room and
maintenance lacilities and top management cozis over =z
Izrger fleast. Lower marginal cosis are theoretically possi-
ble if vehicle productivities can be made to rise with
increasing demand, and several theoretical models as well as
MIT simulation results suggest that DRB vehicle productivity
should rise with incressing demand density. Rlternately.
vehicle supply might be incressed proportionaziiy to the
demand incresse, thus keeping vehicle productivity constant
and improving the level of service instead. MHowever,
productivities in Greece hovered around five passengers per
vehicle-hour throughout the period studied despite varying
demand rates. Reliable level of service data sre unavaila=-
bie prior to 1975.

Puring the period analyzed, the service areaz was aliso
expanded four times. This would tend to bhias the marginal
costs upward, since periods of greater cidership after the
service area expansion had longer average trip lengths {(see
Chapter 53 and were thus more cositiy to serve. In order to
sccount for these service ares expansions, marginal costs
per passenger-miie uwere also cslculated. For this anslysis.
the average trip length uwas assumed to be equal to 0.75
times the square rooi of the service ares (378 of & side of
the square service areal) {(see Section 1.5}). Using these
assumptions, the marginal costs would be reduced slightly to
about 65X of the average cost. Since DAB fares were lower
than the marginal costs, DAB was underpriced from an effi-
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giency standpoint. Houwever, the snalysis ignores service
quality variables as well as the broader social goals of
PERT. such ss serving the transit-dependent.

Hork subscription marginal cost estimations uere much
less precise than for DAS because of the nature of that
service in Greece. Essentisily, there were two conflicting
trends affecting the marginal cost of work subscription
service: additional passengers atiracted to an existing
subscription tour had & very low marginal cost. but addi-
tional passengers atiracted to new tours that were estab-
lished had high msrginsl costs that could exceed average
costs if the neu loasd factors were below average. Conse-
quently. the resulis of the subscription marginal cost esti-
mations are ambiguous; the results generasted represent a
balance between these tuo trends. &% values wers lou,
suggesting = weak relutionship between costs and demand for
this service.?

Although the overall RTS fixed-route system had much
higher vehicle productivity thsn PERT, it has been hypothe~-
sized thet in low demand density situstions, flexible-route
services such as DAB can operate more eificientiy than
fined-route services. This is because more passengers may
be attrscted to = single flexible-route bus serving a lerge
ares than to s fixed-route bus in its relstively narrow
Taccess™ corridor. DAB might also increase vehicle produc-
tivities of the remsining fiwed-route buses which sre fed by
the DAB vehicle. This concepl underlies the policy of route
rationmlizastion in Rochester.

In Greece, where s DABR and fixed-route system coexisted

T e T T T - - -

*Durbin-Natson statistics were calculated for all of the
above equations in order to test for possible auto-correla-
tion in the cost data, a frequent occurrence in economic
time-series data. Although significant auto-correlation
did exist as indicated by Durbin-Watson statistics of less
than 1.0, closer inspesction of the data indicated that this
resulted from a non-linearity of the data which may or may
not be part of & long-term trend. HWhile the actuzxl func-—
tion may be non-linear., the data suggested concave form.
whersas theory would suggest a convex form. In any event,
there is not sufficient range of dats to perceive the shape
of the curve., Consequently. adjustments toc the dats such
28 those using the Cochrane-Orcutt technique uwere judged to
be inappropriate.
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prior to toute rationslization, the hypothesis uss that the
cost of expanding DAE in order to curry the fined-route
passengers was less than that saved from the elimination of
the fixed~route service, Whether or not this was actunlly
true is difficult toc determine becsuse of the many other
changes occurring at the same time.

In order to simplify the snslysis, cost and savings are
desit with in terms of vehicle-hours, since transit costs
are roughly proportional te vehicle operating houis. & DAB
vehicle~-hour is generally slightly more costly than an RTS
fixed-route vehicle-hour because the added dispatching and
contrel costs tend to exceed the savings associated with the
uyse of the smaller vehicle; however, the difierences are
relatively minor.

The RTS vehicle-hours saved irom route rationalization
sre supmarized in Exhibit 7.8. The savings were due to the
eliminstion of one bus on each route during the cif-peak
period., ©On Route %, only one bus traveled back and forth
on Ridge Road during the olf-peak periocd and uas thus elimi-
nated. On Route 10, it uas possible to cut one bus from the
schedule by eliminating the northern portion cif the route in
ireece.

Prior to the first fixed-route cutback in June 1374,
DAB was operating approximately 48 daily vehicle-hours. In
June 197%, sdditional! DAB hours uere added for the new night
and Saturday service {approximately 12 and 1% hours, respec-
tively)., By January 1975, following the completion of route
rationalization, night and Saturdsy operating hours had
increased to about 19 and 72 hours, respectively. and
remained at about these levels until January 1977.

fecause night and Saturday PERT operating hours did not
exist prior to the Route 1% cutback. it is difticult to
determine exactly what proportion of these hours was nesdead
to carry lormer fixed-route riders and what propoertion was
needeé Lo transport other DAE passengers attracted by the
sdditional service hours. One method is toc allocate the
additional vehicle-hours proportionally to the sdditional
passengers attracted by taking the total passengers assumed
diverted from the fixed routes {see Section 6.3.5) as a
percentage of total new DAB passengers. Under this asssump-
tion, less than one-gquarter of the Saturday and night DAB
yashicle-hours were atiributable to the former fixed-route
passengers who used DAB and transierred. This is a slightly
$auer vehicle~hours than uere saved by route rationaliza-
tion: however, only sbout one-third of the lormer fixed-
route riders uere transported mfter the cutbacks.

Alternatively., one can use the marginal cost analysis
described in the previous section to srgue that the marginal
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EXHIBIT 7.8
FIXED-ROUTE VEMICLE-HOURS ELIMINATED BY ROUTE RATIONALIZATION

Date . Daily
Route Eliminated | Weekday | Saturday Average

Route 14 (Day) 6/74 5.2 13.4 6.6
| Route 14 (nighty | 6/74 4.2 - 3.5
Route 10 (day) 1/75 4.2 10.1 5.2

Route 10 (night) |  o/7a 2.7 | .s 2.3

Total : 16.3 23.5 17.6

Source: Memo from David F. Brandt, Dial-A-Bus Replacement Services,
Auvgust 27, 1976.
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DAB cost per pussenger is less than the averasge cost per
passenger and. therefore, the cost of carrying additional
psssengers from the fiwed route is less than that of carry-
ing the “regular™ passengers. If these assumptions are
aade, one can attribute only three-quarters as many of the
DrE vehicle-hours to lormer fixed-rouie passengers &S uas
done in the previous case, and one can claim that nearly
tuice us meny {ined-route vehicle-hours were saved as were
added toc DAB. ©f course, the cost associated with trans-
porting the regular DAB customers increases under this
method of analysis.

On weekdays, DAB wehicle-hours increased from %8 prior
to June 1574 to approwimately 100 hours beginning in January
1975. As stated previously. 19 oif the additional vehicle-
hours occurred in the asdded evening and night hours., result-
ing in a net increase of 33 daytime hours between June 197%
and Janvary 1975. As shoun in Exhibit 7.8, only 9.8 midday
vehicle~hours were saved by route rationalization. However,
in addition to route rationslization, three service area
expansions and a major marketing promotion also occurred
during this period. Combined with the extension of operat-
ing hours, non-transfer DAB ridership increased 53% from
hefore June 19374 to after June 1975. Thus. the addition of
31 daytime weekday vehicle-hours betueen June 1974 and Janu-
ary 1975 is partly a response to route rationslization and
partly to other service changes. In this case, attributing
the added vehicle-hours proportionally to ridership is the
most appropriate allocation method, since both ridership
groups are "marginal.™ This results in the addition of more
DAB vehicle-hours than the number eliminated on the Iixed-
routes. {The increases in transfer and non-transter rider-
ship, other than that attributable to the increase in night
operating hours, were roughly egual. suggesting an increase
of 16-172 vehicle-hours for each group ©of new passengers.
This exceeds the %.4% tixed-route vehicle-hours eliminated
during the midday period.)

Altogether, then, it appears that the number oif DAB
vehicle~-hours added due to route rationalization was
siightly more than that saved due to the elimination of
{ined~-route service. A precise determination cannol be made
because of the coincident timing of other service changes
requiring additional vehicle supply. Houwever, given the
relatively small proportion of other former fixed-route
riders shifted to RTS pesk-period services with excess
capacity, it is clear that the additional cost per passenger
garried exceeded the former cost per passenger on the elimi-
nated fixed-route buses.



Since PERT services carried s very small proportion of
the total frips made in the ares, PERT's impact on energy
consumption and air gquality was relatively minor compared to
that genersted by oiher transportation modes. The following
sanalysis sxamines the impact of the two major PERT services
== DAR and work subscription -— on vehicle-miles traveled
{¥NT3, which is used as & proxy for sir pollution and energy
consumption.

B A ' The iollowing caloculations are based
on Lhe ﬁzrnh-htatnbar 1975 steady-state period and the
results of the June $975 on-board survey. During this
period,. there was an average of 476 passengers per day on 95
revenue vehicle-hours. It is mssumed that deadhesding
incressed the actual number of vehiclie-hours to 100, During
the pericd from June 30, 1975 %o Rugust 16, 1976, when vehi-
cle mileage data was availablie, it was found that the aver-
age eifective cperating speed of sll Greesce PERT services
was 11.12 miles per hour (separate mileage records for each
service were not keptl). Thus, 100 DAE vehicle-hours
resulted in approximately %,110 DRB vshicle-miles per day.

According to the 1975 on-board survey f(uweighting Satur-
day's resulis by one-fiithl, 12.2% of the responding passen-
gers would have driven if DAR were not svailable, 185.3%
would have been driven, and 4.9% uwoulé have used other
modes, usually a tuaxi. In the following calculations, the
#versge DAB direct distance trip length of 2.8 miles is
used. It is assumed that half of the DAB riders uho mwould
be sutomobile passengers if DAB were not available would
regquire & special automocbile trip to be made for them, while
half would get a ride with a family member or neighbor who
would have made the trip anyuway. For these trips, an aver-
age aMiras deviation of 0.7 miles is assumed {one-fourth of
the average trip iength). In addition & taxi deasdheading
factor of 2.0 is assumed.® The calculation of VYMT if DAB did
not operate is as follous:

Walk diverted: 476 passengers ¥ (11.7%3 X 06 = 0
RTS bus: 476 passengers X (20.1%) X ¢ = @
Ho trip: 476 passengers X (35.0%¥3 X € = @
Kuto diverted: 476 passengers X (12.2% X 2.8 miles)

= {163 vehicle-miles
Auto passengers diverted:
476 passengers X {(36.3%X) X (2.8 miles + 0.7 miles)

S C—— T i

Tinferred from information on taxicab vehicle mileage and

passenger revenues reported in An Analysis of Taxicab Oper-
ating Charsctsristics, Internastionsl Taxicab Association,
Rugust 1975,
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X 0.5 = 136 vehicle-miles
Taxi diverted: %76 passengers X (4.9%) X (2.8 miles)
¥ 2.8 = 1311 vehicle-miles

Total = 430 vehicle-miles.

Based on this analysis., DAB generated about two and
one-hell times as many vehicle-miles than would have occur-
red if passengers used other modes. Since PERT buses uers
predominantiy gasoline-powered and larger and heavier than
sutomobiles. they got fewer miles per gallon and emitted
more poliutants per vehicle-mile than automobiles. The
environmental elfects were thus worse than the ratic of
vehicle-miles indicates.

On the other hand, PERT extended coverage to the 315% of
those surveyed who would not have made their trip if DASB ;
were not available, and provided s presumed preferred asiter-
native to those who would use other modes. Morecver, the
extira vehicle-miles genermted by DAB swere less than 8.1% of
those generated by area automobiles. (Approximately 28,000
sutomobiles ouned by service area residents travel 27 miles
per day {assuming 10,000 miles per automobile per year)
resulting in 756,000 ¥YNT per day). It may be concuded that
DAB had a2 negligible but slightly negative environmentsl
ispact.

: - - pti: i Hork subscription service
operatad belueen Z& and 24 revenue vehicle~hours per day, or
between 21 and 25 vehicle~hours including deadheading. At
11.1 miles per hour, inis resulted in a range of 233-278
vehicle-miles per day. Demand fluctuated by season., but
will be assumed to have averaged 150 passengers per day. An
average trip lengith of 3.4 miles is aiso assumed. The
results of the April 1975 survey were used to determine
slternztive mode choices. For respondents who gaid they
would carpool, a load factor of 2.5 persons per carpool is
used. For those who said they would be = passenger in a
car. an average deviation of 0.8 miles is assumed {one-gquar-
ter of the average trip length). The number of vehicle-
miles which would have resulted without PERT subscription
service is calculated as follous:

Halk diverted: 150 passengers X €2.9%) X 0 = ¢
RTS bus diverted: 150 passengers ¥ (20.3%) X 0 = ¢
Auto passengers diverted:
150 passengers X (10.1%X) X 0.8 miles
s 12 vehicle-miles
Carpocl diverted: 150 passengers X (11.6%X) » 3.4 miless
2.5 passengers per car
= 24 vehicle-miles
Auto diverted: 150 passengers X €(55.1%) X 3.4 miles
= 281 vehicle-miles
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Total: 317 vehiclea-miles.

Thus, PERT subscripiion services eliminated s small number
of vehicle-miles per day, principelly because of the high
diversion from automobile travel. During the winter. when
daily ridership approached 200 passengers per day. the
nunber of daily vehicle-miles saved mey have heen as high as
160 {approximately 400 vehicle-miles saved minus 240 PERT
vehicle-miles}. During the spring snd summer. however, uhen
riders dropped to under 120 passengers per day, there was an
overall increase in YMT. Thus, the resulis are sensitive to
the veriation in subscoription ridership. In all cases.
howaver, the number of vehicle-miles is very small compured
te the totsl number of vehicle-miles gensrated by area resi-
dents.

In summary, given the approximate nmture of the analy-
sis procedure, no clear case can be made that PERT had any
effect on VHT. It appears that subscription service reduced
VHT slightly and that DAE increased it slightly but. rela-
tive to total VNT, any effect uas negligible.

The pravious section on route rationmiization focused
on the replacement of fiwed-route services by DRB. As
pointed out., DAB operated at louwer vehicle productivity
jevels than the fixed-route buses it replaced, and even the
marginal increases in DAB vehicle alliocations following
route rationalization slightly exceeded the vehicle-hours
saved in the fixed-route system. The loss in transit rider-
ship which resulted from route rationslization confirmed
that DAB was & more costiy mslternative than the fixed-route
buses eliminated. (The level-ocf-service aspecits of route
rationalization were discussed in Section 5.3.5}.

While DAB may have been a more costly substitute for
the fixed-route buses it replaced, it does not necessarily
$oilow that fixed-route buses would be an effective substi-
tute for DAB. That is, the fixed-route system uwuhich existed
prior to DAB only covered sbout half of the service area
population in terms of being within one-quarter mile of =&
potential rider's residence. In order to provide transit
service to the entire service mrea population as DAB did.
additionsl bus roules would have to be established so that
all persons would be within one-quarter mile of a route.
Yhether or not this is an economical slternative to DAB is
not entirely clear, since these neu routes might have lower
productivity than the existiny fixed-routes.

To analyze this question, the SYSTAN Macroanalytic
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fegional Transportation {SMART} mode! was used. This model
was developed to anslyze the sperationsl implicatien of
major modal shifts to transit within integrated regional
transportation systems.? It is capablie of anslyzing the
eperating charscteristics of geveral urban transit modes
{including fixed-route, muny-to-few DAB, and many-to-one
subscription) under ®» variety of demand and supply condi-
tions. The model consists of feeder wmodes opersting in
various-sized service areas, line-haul components, and
distribution components. In the application described
below, the feeder component of the model was used to analyze
the hypothetical application of fixed~route services within
ihe Greece service areas by adjusting the model's input
parameters to coniorm to conditions existing in Greece.

Pocumentation of the fixed-route 4nd disl-a-bus models
are contained in Appendix 8. The models assume & square
gervice srea with a perfect grid systenm, homogeneously
distributed demand, snd all trsvel being directed to points
slong one side of the square {a many-to-few system ifor DABY.
These assumptions are reasonable ior Greece, since the serv-
jce area was not exceedingly irregular. gnd most trips began
or terminated mlong or near Ridge Road, the sarvice ares’s
southern boundary. The following input parameters are
reguired:

Service area size;
Bus cepecity:
Route spacing {fixed-route only; parslilel routes in one
direction only converging at a central terminall;
Moximum headusy (fixed-route onlyl or wait time (DAB);
pemand rate:
Operating and capital cost per vehicle~hour:
Operating cost per vehicle-mile; and
various vehicle operating speeds and passenger
stop time parameters.

To model fixed-route bus applications, S50-passenger
buses uwere sssumed Lo operate at aversge RTS gperating
pavametery from the 1976 fiscal year (see Exhibit 3.10)J.
out of 2n average toilml cost per vehicle-hour of 19 .40,
drivers®’ wages and beneiits aceounted for approximately
$8.75 per vehicie-hour. snd depreciation accounted for $1.50
per vehicle-hour. The remsining operating costs were
sssessed on a per-vehicle-mile basis at $0.77 per vehicle-
mile. For flexible-route services, the same driver salary

T A o " T - —

Iaillheimer,

fullemer, Holoszyc,

SYSTAN, Inc., Los Altos. Californis,

April 197%.
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rate of 38,75 per vehicle-hour uas assumed. PERT data Irom
fiscal year 1975 was then used, because it uss the last year
in which its accounting procedures corresponded to those of
ETS. Costs were then uniformly increased by 10% to account
for inflation {10% uas the difterence betueen 1975 and 1976
RTS costs). On this basis, a depreciation figurse of #1.23
per wvehicle-hour usas caleulated. Of the remaining costs,
GAB service uwas assumed to require all conirol room costis.
resulting in a %0.75 per vehicie-mile cost for DAB. The
result was that the modeled DAB cost per vehicle-hour uas
very close to that of fixed-route buses. Consequently.
yehicle productivity is used as a substitute for costs in
messuring efficiency smong the various modes.

Using the above assumptions, B number of ocii-peak
transit sliternatives for the Greece service ares uwere tested
jor & range of trensii demand conditions. For example.
exhibit 7.9 plots vehicle productivity for the following
modeled systems during the of f-peak period:

pial-A-Bus {(many-to-few);

Fired-route bus with routes spaced 172 =mile apart and
headuays of 30 minutes {approximately 12 buses on
eight routesi:

Fined-route bus uith routes spaced 172 mile apart and
headuays of 60 minutes {approximately & huses on
eight routes):

Figed~route bus with routes spaced 374 mile apart and
headways of 30 minutes (approximately 8 buses on
five routes): and

Fixed-route bus with routes spaced 37% mile apart and
headways of 60 minutes (approrimately % buses on
five routes).

0f the four fixed-route systens considered, the tuo with
172-mile route spacing provided "full coversge” by the clas-
gical definition. With is4-mile route spacing, Some resi-
dents sould have as long &s & 3/8-mile walk to the bus
route. #All the routes uere modeled to converge at a single
point midway slong one horder of the service area.

The shaded area in Exhibit 7.9 indicates the range in
which DAB has operated in the 15.2-square mile Greece serv-
jce m=rea. The model accurately predicted DAB vehicle
productivity, and computed an averags trip length of 2.9%2
miles. close to the actual DAB trip leagth of 2.8 miles.

The model aiso indicated that DAB in Greece operated in a
region of increasing returns to scale. In the denand range
experienced by PERT. the model computed a marginal cost per
passenger of about $1.90, somewhat less than that calculated
{or Greece.

The relationship betueen productivity and demand
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density on the fimed-routs sysiem s linesr. This is
becasuse, slthough each system assumes different parameters.
a constant number of buses is used within a2ach siternative:;
sllowing demand to change whils yehicle-hours remain constant
results in varying productivity igvals. This sssumes that the
demand for which the resulls are piotted never exceeds the
systam's capacity. The results suggest that, for the demand
conditions experienced by DASB. the fixsd-roule systems uith
jg-minute hesdusys would have lower vehicle productivity
and, therefore, higher costs per passenger than the DRSB
system. & system of 172-mile route specing with &0-minute
headuasys reguiring six vehicles. houwaever., would be compars~™
ble to present DAB cperations. ta system with I/4~mile
route spacing and 40-minute hesndways would have approxi-
mately the same unit costis as the is2-mile, $0-minutle head~
wey systenm.3

The above anziysis does noil reflect the existence of
Route 1. which currently runs on Lake Avenue and SETrves the
eastern corridor of Greece. *his route carries about 875
passengers per day during the off-peak period, uhich is
considersbly higher than thet carried by DAB. Since Route i
should be considered to exist in the comparstive anslysis.
some sdjustments must be mada ta the modeled resulls.

DAB also operated in the Routle 1 corridor. Although
the demand density for DAB in this corridor wWas lighter thsn
the sversge for the rest of the srea., fpgr purposes of
comparative analysis, the existence of pRoute 1 reguires no
change in the modeled DAS results. DAB is merely superim-
posed on Route 1 cperations. sdjustments &re regquired to
the fixed-route snmiysis, however, pecause Route 1 would
pecome part oif the hypothesized fined-route system. This
seans that one less new route would have to be provided than
uwas specified in the modeled analysis. The remaining new
routes would have & greater productivity, since they are
sssumed to csrry the DRB demand on fewer routes, excliuding
the Route 1| demand. For example, 1/72-mile route spacing
would require eight fixed routes but, with Route 1 cperat-
ing., only seven new roulses would have to bhe provided. Thus,
the demand for DAB can bLe carried by providing only 778 of
the originsl bus sllocvation, resulting in @ netl vehicle
productivity that is i/7 larger than sriginally considered.
Thess new resulls are plotted as dashed jinas in Exhibit
2.%9. The fixed-route alternative is thus =nade gomeuhet more
sttractive.

pue to the msssumplions made and the fact that ditfer—
snces in demand of various market segmentis for various serv-
jces mre ignored. the model csnnot be taken as a precise
representation of the impacts of operating various transit
modes in Greece. Nevertheliess, it indicates the relative
giimctiveness of conventional fixed-route gnd DABR services
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in Greece. Another portrayal of the situstion is shoun in
Exhibit 7.10. in which average cost per passenger is plotted
for the various systams. Agzin. considerstion of Route 1
would lower the lixed-route costs.

Use of minibuses ruther than the standard 50-passenger
buses on the fixed roules would sisc lowsr costs by about
10% in the lower demand regions. However, st high demand
densities, minibuses become more expensive because of their
smaller capacity. The fixed-route minibus system had a
minimum cost per passenger of 63 cents., compared %o zbout 38
cents for the S0-passenger buses.

Travel demand on & fixed-route might rise slightly if
the higher demand densities that presently exist in the
Route 1 corridor and which existed in the Route 10 mnd I
corridors prior fo route rationslization sre valid
predictors of fired-route demand. Assuming & 10% greater
demand than experienced by DAB, the SHART model indicates
that a system of ¢ight parmlliel fiwxed routes one-helf mile
spart running &t approximately 40-minule hesduwasys would have
the same unit costs as DAB. {However, the higher demand
means that total cosis and deficits would slso be higher.)
Alternatively, a system of fiwed routes spaced 3I/8-mile
apart running st 30-minute hesduays would achieve spproxi-
mately the same vehicle productivities as DAR for the same
demand. More iregquent service, however, would result in
highar operating costs unless demand also incressed.

The fixed-route system with route spacing of three-
gquarters of a mile and half-hour headways alsc provides
zbout the same level of service (as meassured by travel time)l
%% DABR service. The travel time calculations shown in
Exhibit 7.11 indicate that under the assumptlion of random
access: the travel time for the 3Is74-mile., 30-minute headuay
fiwed-route system iz 36.25 minutes for an average Lrip.
wheress the modeled DAB iime is 36 minutes; the sctual CAB
average was %1 minutes. For planned scocess users., the
fined~-route travel time is 26.2% minutes, compared to the
sctusl DAB travel time of 28 minutes. (The model does noil
generste service gquelity variability parameters and a
modeled DAB travel time cannot be computed.)
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This snalysis suggests that st similesr demand levels, =
system of five fixed-roules spsced 374-mile apart with sver-
age headuays of 30 minutes, or eight i72-mile spaced routes
having hesdways of 40 minutes, can provide comparable levels
of service {travel time) ss DAB, at about = 10X higher aver-
age cost per passenger. If demand incresses by 19X, the
fined-route systems achisved spproximately the same gost per
passenger ss DAB; at demand jevels greater than 10X, the
jixed-route alternstive becomes more cost-effective.
However, these results must be tempered by the fact that the
services and types of users are not eguivalent, since DAB
provides the convenience oi door-to-door service, wheresas
fied~routes offer better schedule reliability.
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8. TIRONDEQUOIT: LEVEL OF SERVICE

This chapter describes the impacts of PERT services on
transit coverage, reliability and travel times in fronde~-
quoit. These variasbles are used to describe the overall
jevel of transit service thst uas available to the user. A
description of users' level-oi-servicse perceptions and the
demand response to this supply of service is gontained in
Chapter 9.

Coverage refers to the amccessibility of the transit
systesm to the population. The expansion ol transit coverage
was & prime ocbjective of PERY services in Irondequoit, and
was msinly sccomplished by operating in geographical sreas
that were not previocusly served by the existing fixed-route
system.

ks noted in Section 3.2, the Irondequoit area was
relatively well served by fixed-route lines prior to the
introduction of PERT. Exhibit 8.1 shows the population
groups served by PERT services that were previously unsearved
by RTS. The data were derived from census block dats., and
is based on the definition of = person being served by a
fixed-route bus 1f he resides within one-quarter mile from
the route. MNithin census blocks: the population was assumed
to be uniformly distributed slong the streets delining the
block.

PERT services in Irondegquoit extended transiit coverage
to a relatively small number of persons according to the
shove definitions. In the expanded 3.6 square mile DAB
service sres, only 10,666 persons (26.5%X of the population
served] lived more than one-quarier mile from = previously
operating, cff-peak fixed-route bus. oniy 17.2% of the
service area population lived more than one-quarter mile
from m bus line that operated during the peak periocd. In
the neighboring Greece DAB service area, 49.3% of the popu-~
jation, or 33,910 persons, lived more than one~gquarter mile
from a fixed-route bus line.

The other PERT servicves provided first-time transit
service to an even smaller number of users. The two point
deviation spurs of the Summerville Shuttle provided coverage
to only 1.894% new persons: the remsinder of the line
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EXMIBIT B.1
PERT SERVICES (1970 CENSUS

¥

POPULATION SERVED BY

Pop. Outside  Miie of RTS Fixed
Elderly 1/é-mile of WIS Route During Off-

{85¢) Fixed Route Peak Period
Population mﬁ Peak Before PERT
Area w Served Period (1 of Total .
‘Service Served® | {3 of Total) {% of Total) Por. Served}™
Dinl-A~Bus
{April 1978) 6.3 53,361 1,898 (11.7%) £.773 114.3%) 8,118 (24.3%)
Disl-A-Bus
iSeprember 1976} §.& 40,295 4,552 (11.3%) 4,913 (17.2%) 10,666 {16.5%)
Summerville
Shuttle
JApril 1976 D /A NI s-w= 1,392
By 4
fapril 1974} 2.3 NSA N/A rews 3,236
*trban PERT 5.5 &7 155 3,679 {12.9%) e 7,522 {10.9%)

¥ fncludes designated service ares or ares within 1/3-mile of & fixed-route OF
point deviation spur.

% o fated from consus tract dats assuming & constant Tatic of elderly to
non-elderly residencs throughout the census tract.

€ narz refers to middsy period, except for Urban PERT which refers to
jate-night period.

o {nciudes 3,585 persons in Dial-A-Bus service ared.
e-se Services net provided during peak period.

%/4 Information not availabie.



followed existing fixed-route slignments. The Irondequoit
Loop Bus primarily followed existing fined~route alignments
(Routes 9, 10 and 12), mnd reached only 3,236 new persons,
including 2,585 persons who could also use DAB. In Septem-
ber 1976, when the Loop Bus route uas changed slightly, the
new population served decreased to 2,613 persons. Urban
PERT reached about 7.322 new persons, uwhich rapresents less
than 11% of the service area. Because of the greater sensi-
tivity to the threat of crinme during the late-night opera-
tion of Urban PERT. however. one-quarter mile may not be the
sost realistic definition of fixed-route coverage for late-
night operations.

Although uwork subscription service increased the level
of coverage to Kodak and Xerox uworkers, it is difficuit to
determine the exact magnitude of this change; this peak-pe-
riog service picked up passengers irom different checkpoints
based on the residential locations of interested riders.
Houever, most target ares residenis were eligible for the
gservice and no existing RTS services connected Rochester and
Yerox, uhile only tuo routes (14 and 23} served Xodak Park
trom lrondequoit. (One Route 5 bus also served Xodak Park
esch moerning.)

goutes 14 and 23 remained unchanged uhen they uare
transierred from RTS to PERT operations, providing one-quar-
ter mile fixed-route service coverage to sn area of 2.4 and
3.1 sguare miles., respectively {combined coverage of 3.6
sguare miles), and thus did not incresse the size of the
population served.

Finally. the three transit-dependent services served
specisl markets. The PERT handicapped service uWas available
to an estimated 7,000 elderly and handicapped persons in the
toun of lrondequoit. The ARC subscription service served
sbout 15 persons, and the special group trip service served
s variety of groups, but mostly the 700 elderly residents of
Senecas Towers benefited from this service.

In the Irondegquoit target aremz during the midday
period., PERT services (DAS, Loop Bus and Summerville Shut-
tie) reached only sbout 13,200 persons {iess than one-quar-
ter of the total population) suho did not previously have
access to a fixed-route bus. However, PERT's doorstop serv-
jces (DAB and Urban PERT) provided more egalitarian coverage
jor all residents within their service boundaries {(Section
$.1.1). This feature wuas especially important to elderily
residents, who may not have been able to sccess the fixed-
route services even within one-quarter miie of their homes.
overall, lrondequoit PERT services uere available to about
50,000 persons during the midday periocd.

PERT nlso oifered an alternative sot of transit serv-
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jces wiith & greater orisntation towsrd local travel rather
than travel to the CED. Irondegquoii’s Loop Bus operated
solely within the central service area, Routes 14 and 23
traveled diagonally across the entire target area,; the
Summerville Shuttle provided north-south local sccess., and
DRE served all directional trips within its service aresa.
Such circusferentisliy-directed locsl trips were only possi-
bie on the previous fiwed-route system by taking 8 south-
bound bus to downtown Rochester, and then transferring to
another radial northbound bus.

8$.1.2 Fares

Irondeguoil's PERT and RTS fares underwenit several
changes during the demonstration, ss summarized in Exhibit
8.2. Direct comparisons of user costs among services asre
compiicated by the different trip characteristics of each
service and the variety of fare options available. In
general, PERT fixed-route fares and checkpoint subscripticon
fares were eguivalent to RTS fares, but using DAB or a routle
deviation option resulted in a higher fare. In June 1976,
PERT fined-route fares were increased to match the May 1976
RTS #fare increase. In Sepitember 1976, DAB suitched to a
zonal fare structure; transier charges were added to the
Loop Bus. and Urban PERT lowered its deviation request surc-—
harge to stimuliate demand. The subscription service fare
was raised in Janusry 1%77; DARB's zonal fare system wuas
elininated, and fares became generalily more expensive. The
January changes reflect PERT's attempt to increase its reve-
nue recovery.

Except for DAB., automobile travel was generally more
costly for the user when unssessed =zt 16 cents per mile.
Houever, DAB -- with its relatively high fare and short trip
distances ~- was more expensive than automobile travel. For
sdditional iare and user cost comparisons, refer to Section
L1 0 A



EXHIBIT 8.2
IRONDEQUOIT PERT AND RTS SERVICE FARES

April 12, 1976  wme 21, 1936 Sept. 13, 1974

Januarv 3, 1677

Dial-A-Bus
Regular fare
Elderly and

{off }

Additions] Passengers
Transfers

[rondequoit Loop Bus

Regular
Elderly § handicapped
Transfers

Summerville Shuttle

Regular fare
Elderly § handicapped

Deviation reguest
surcharge

Deviation roauest
(E § /)

Transfers to/from
D&, Loop Bus

Teansfers o/ from
RIS

¥ork Subscription Service (Per Week)

Checkpoint to Kodak
Checlpoint to Xerox
Park-and-Ride

{3 preturn trip)

Doorstop to Kodak

31.00

$0.50

$0.15
$0.05

§0.25
$0.20
$6.00

0,23
§06.20

f0.10
free
£0.05

free

55.00

=
.-

$1.00

§0.30
§0.4058

tﬁ L] sn
£0.20
$0.90

13,30
$6,20

10,10
free

sa'as

£0.75-82.75
{zones)

$0,.35-11.35

10.50
£0.08

§0.30
§n. 20
30,05

$0.50
$0.20

f0, 1

f0.08

free

§5.00
1800

£0.50/ride

$1.25

$0.50

$0.50
$0.05

in. 30
§0.10

30.45
free

$0.05

$7.00%

$11.00"
$0.50/ride

$9.00%



(Exhibit 8.2, Continued)

April 12, 1976  une 21, 1976  Sept. 13, 1976 Jan. 3, 1877

T Feek) £35.00 5,00 15.00 $5.00
foutes 14 and 23 30.30 $0.50 $0.50 .
Regular fare $0.25 {130 weekdavs 10, 30/ woekdavs -
$0.50/Saturdays  30. 50/Saturdavs --
fiderly § handicapped 30.20 .20 $0.2% .-
Deviation request
surcharge t0.7% £0.70 $0.20 .-
Deviation request
‘E 3 H) 0, 50 £0.30 $0.20 --
Devislion request
{additionsl 0,28 16,25 free v
passengers)
15 Services
Peak period $0. 40 £0.50° $6.50 $0.50
Weekday off-peak £0.25 50.30° $0.30 £0.30
weekend 0.2 3,300 $0.50 $0.50
Elderly & handicapped anlt i o
ot flidion $0.20 10.20 $0.20 §0.20

% rofpctive Jaruary Y, BT "

Y pefective Vay 3, 1976



8.2

General analyses of the pERT fleet mize, vehicle opers=~
tions, maintenance, 3nd overall performance, including their
eiiscts on PERT's level of service sre contained in Section
§.2. The following section discusses the supply of vehicles
for each Irondegucit PERT gservice, and the speciiic impacis
on lrondequoit's service jevels; where additional opers-
tional data uwere svailable. they were included.

8.2.1 y¥shicl

TS driver schedules {(known as run guides} are gener-
ally rearranged three times per yemr in Junusty. June and
Sepiexber. Consegquently, the major changes in PERT opera~
tions and vehicle mllocstion coincided with these periodic
schedule changes. Exhibit 5.1 shows the averasge number of
PERT weekly vehicle-hours operated in frondequoit betueen
april 1976 and July 1977. The data has been divided into
five chronclogical periods, sccording ta the major opers-
tional changes. MWithin each period, the number of vehicle-
hours scheduled snd supplied {as well as most other supply
and demand variables) wuas relestively stable. The mEjor
exception to this rule was in late December 1976 snd January
1977, uhen extremely savere winter weather conditions inca-
pacitated most of the PERT fleet and cestricted the supply
of PERT services.

Since operating costs ccrrespond closely to the number
of wvehicle-hours operated, the latter variable is a good
indicstor of the relative supply of PERT services. As shoun
in Exhibit 8.3, the number oi PERT vehicle-hours operated in
jrondequoit decressed significantly over the course oif the
project, with majer service cutbacks occurring in Januarty
snd June 1977. & number of PERT services uwete curtailed at
those times, resulting in a 57% drop in uweekly vehicle-hours
gupplied in January 1977 and & further halving of service
supply in June 1977. 1In addition to these changes, DAB
service supply decreased during 1976 to accomodate the much
smailer than predicted demand, and work gubscription service
expanded (prior to its termination in June 19771 ss addi-
tional uwork locations were served.

The PERT vehicle fleet size exceeded the peak vehicle
requirement by 29% hetueen April 1976 and January 1377.
Following January 1977 and the cutback of PERT services in
greece and Irondequoit, the spare ratic (fleet sizes/peak
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EXHIBIT B.3

J01T PERT SERVICE YEHICLE-HOURS
{Excluding Special Services}

600,

E
53 1 44 Loop Bus
"'51 L
] »t I ss Iy
: ] -..i i
S
o ™
b Y
b ]

Sumerville Shuttle

I Work Subscription

Average Vehicle-tours Per Week (Adjusted for Holiday Weeks)

P 219
I TLTIE ] ARC Sub.
] . |
| P 1 % Ipial-A-Bus
i E £
: Jan, - e m

Z i -
April-June June-Sept.

pt. o
1576 1976 Jan.1977 1977 1977

i i 11 w vV

Five Periods of Service
by Fare and Supply Level

3-8



vehicle regquirement) rose to 1.69, ss outlined in Exhibitl
5.6, While these are relatively high spare ratios for =
transit fleet, the unusually long ocut-of-service times
described in Section 5.2.2 resulted in slmost constant vehi-
¢le shortages, causing drivers %o start their runs late as
they usited for a bus to return from service. Generally.
the PERT fimed-route and subscription services received
first priority for asvailable vehicles, and these services
were nffected Iegs than DAB. However. in December and Janu-
ary 1977, vshicle shortages uere so severe that sll services
suffered extensively.

From the start of Irondequoit service until February
1977, the number of Irondequoit PERT runs starting late
steadily increased. Between April and June 1976 (Period 1.
an average of 1.5 daily runs (out ol 12.5 daily runs includ-
ing Ssturdays}) started late; betuesen June mnéd September
1876, 2.2 runs {out of 11.7) started late; and between
Sepienbder 1976 and January 1977, 3.1 runs {out of 11.7)
started late. During the first six weeks of 1977, an aver-
age of 3.5 out of six runs started late, a deteriorating
sttustion due to the weather and despite the reduced service
requirements. After mid-February. howeaver, the situation
improved markedly because of the new vehicles delivered and
the milder westher. Through June 10, 1977, after which data
were no longer recorded, an average of 0.7 runs {out of 5.8}
started late.

The reduction of vehicle supply had & negative effact
on the level of service provided, and the service guality
dats reported under computerized dispatching in Irondequoit
supported this hypothesis. Betuween March and June 1977,
there were 57 days of fuli-itime computerized dispatching
when the number of lste-starting runs was recorded. The ten
service quality variadbles measured (see Section 8.3.1) were
all positively correlsted with the number of late runs
fi.e., more late runs lengthened wait Ltime, ride Llime,
#tc.Y, with the sctusl correlation coeifficients ranging Ifrom
.06 to .5%. Seven of the ten correlstions were statisti-
calliy significant at the o = .08 level. Imnmediate request
gervice quality parsmeters ware particularly sensitive to
the number of late-starting runs. For example, regression
ansliysis disclosed that one iste-starting run {(ocut of the
five or six scheduled for the day) increased the average
system response time for the day's immediate request custom-—
ers by 1.7 minutes.?

. o, S .- - -

Tizmediate reguest mean system response time = [4%4.7 minutes
+ 1.66 {Number of late runs). RZ = .3%
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general level-oi-service paramelers are defined and
snalyzed in Section 5.3.1; for travel time comparisons. DAB
and fixed-route users were divided mnccording to planned and
random access.

The Ievel of service provided during Irondequoit®s
manusl snd computerized dispatching periods is discussed in
Sectiony B.3.! end 8.3.2. respectively., fcllowed by a
gomparative analysis ol Greece's DAB service quality
results., Section 8§.3.% studies the daily variastion in serv-
ice gquality, and Section B.3.5 compares trips on DREB to .
fined-route bus and sutomobile frips of eguivalent lengths.

§.3.1 Hanual Dispstcehing Results

Exhibit B. 4 (first column} displays the sverage DAB
service guality paramelers for 313 days under manusal
dispatching in lrondequoit irom October through November
1976. Under manual dispatching, system response time was
relatively long {25 minutes) compared to other DAB systenms
and typical tami systems.? However, response time varied
considerabliy, as evidenced by the standerd devialion of 18
minuites. Religbility was also louw. as measured by the rela-
tively high stendard deviations of the pick-up deviamtions.
{For example. the inmediate request pick-up deviation mean
of 3.% minutes and standard deviation of [5.2 minutes
suggest that about 20% of all passengers uere picked up more
than 26 minutes sarly or late.)}

Irondequoit*s results. sinmiiar ¢ Greece's manusl
dispatching pericd {Section 5.3.2}. suggest that a3 iarge
portion of the average 25-minute DAB system response time
should be considered as wail time due to the uncertainty of
sctual pick-up times. Ride time consistently sveraged 18
minutes.: however., suggesting guick on~boerd travel.

§.3.2

Computerized DAB dispaiching began in Irondequoit in
Februsry i%77. Exhibit 8.4 (second celumn} summarizes the
gservice leveis provided, based on 71 days in March through
June [977. Eicht of the ten service quality parameters
changed significantly under computerized dispaiching

A —

IThirty~-tuo surveyed dial-a~bus and shared-ride taxi systems
reported an average system response time of 15.2 minutes.
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compared to manual dispatching and. sithough some parameters
worsened., there was an overall service gquality improvement
under computerized dispatching. Service levels for immedi-
ate request customers especiunlly improved, particulariy the
relinbility of DaS service as measured by sysiem response
time and pick-up devistion variability.

Part of the improvement in service guality under compu-
terized dispatching is sccounted for by an improvemsent in
yehicle raliability and availability and = decrease in
passenger demand resulting in more buses operating per
passenger carried (a decrease in vehicle productivity). &n
analysis of variance (ANOVA) was conducted in uhich the
number of Irondesupit driver runs starting lste was used as
s measure of vehicle reliability. This snelysis (included
in Exhibit B8.%) indicated that betueen 30X% and 50% of the
improvement in service quality was a result of these factors
rather than corputecrized dispatching. The dsta also
suggests that the service quality parameters which uworsened
under computerized dispatching would have uworsened more
under compatable conditions of vehicle reliability and
productivity compared to manual dispatching. Although
computerized dispatching was still = significant factor in
changing service quality, its impact is mitigated uhen these
other factors nre considered.

8.3.3 Comparison 1¢ Greece DAR

The Irondegquoii service guality resultls are very simi-
lar to the results generated under bdoth manual and computer-
jzed dispatching in Gresce., except that Greece ride timas
uwere longer, refilecting the iarger gservice area and the
higher load factors. Although the Greece service area
generated & higher demand density than Irondequoit, 2 rela-
tively larger number of vehicles uere supplied in Ironde-—
quoit {resulting in s lower vehicle productivityl. These
factors apparently balenced each other so that approximately
equivalent service levels were provided in the tuwo areas.

In Section 5.3.4, the Greece DAB systen uas concluded
to be a poor test case of the application of computerized
dispatching to large-scale demand-responsive systems because
of the relatively low demand dens:iy and vehicle productiv-
ity compared to that under manual dispaiching and other DAB
systems. Bacause of the lower demand density and vehicle
productivity i1n Irondequoit, it is an even less appropriate
case than Greece for determining the potential spplicability
of the computerized dispatching concepl in larger systems
where it might prove to be more cosi-effective than manual
dispeiching.

a8-12



8.3.%

The day-to-day varistions in Irondequoit DABR service
quality were examined in order to asnaiyze the effects on
service quality of seversl parameters suhich change in time.
including the number of vehicle-hourst supplied., the number
of passsngers carried. the number of driver runs starting
iate and the number of no-shous.

As discussed in Section 8.3.2, the number of runs
starting late had an sdverse impact on several service quel-
ity parameters. The level of no-shows was nlso often
significantiy related to the service quaslity varisbles;
houwever, no-shous were both & cause and an effect of service
quality deterioration (see Section 6.1.6). DEB demand and
vehicle supply:. on the other hand, generaliy had no statis-
tically significant effect on service gquality verisblies in
the availasble duta.

Attempts to develop reliable predictive eguations of
the ten service quality measures bessed on the sbove supply
and demand varisbles were unsuccessful. The T"euplesinabil-
ity® of the equations as measured by the multiplie-RZ factor
was generally under 0.Y%, meaning thst less than %0X%X of 3
service quality parameter's variation could be explained by
guantitative measures of supply and demand.?

To compare DRB to &llernative travel modes., travel
times for random and planned access trips were computed (see
Section 5.3.1). The average mznusl and computerized
dispatching period resulis sre reported in Exhibit 8.5,
slong with travel time parameters for & typical fixed-route
bus trip of the same 2.0 mile distance. {(Refer toc Section
$.1.1 for trip length results.) &n average headuay of 10
minutes is sssumed, which 1s typical of the midday fixed-
route headways in Irondequoit; & non-transfer trip is alise
assumed .

3For example, the predictive equation for system response
time which had the highest level of predictability was:
System Response Time {Minutes) = (0.6 + 1.6 {Late Runs)

{3.31% f0.3}
+ 0.11 (Daily Ridership) - 0.039 (Daily No-Showus)
{5.051 16.154%)
= B8.11 (Daily Vehicle-Hours}
fo.181

Figures in brackets are the standard errors; RZ = 0.%0.
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Randam Access

Access Time
wWait Time
Ride Time
Egress Time

Total

Planned Accuss

EXHIBIT 8.5

INTERMODAL TRAVEL TIME COMPARISON

Access Time
Wait Time
Ride Time
Egress Time

Total

| BIAL-A-BUS __| |
Fall 1976 | spring 1977 Fixed-Route® | Automobi 1ef |
0 o 2.5 0
25.0° 16.5" 15.0 0
1.3 | 5.3 g0 | 60
3 0 : 0 Z.5 % A
383 25.8 28.0 6.0
s
|
H 0 0 2.5 0
b3t 8.2° | 5.0 0
10.1° a.g" % 8.0 6.0
0 o | %5 o
| 3.4 | 18.1 18.0 6.0

$ System TOSPOnsL time (woant

b frmediate Toquests Tide time
€ Averape of immediate and advance requests
d Average of immediate axl advance

€ yesumes a 2.0 mile bus trip,
egress distance, 1% m.p.h. bus

Emoan’

{ pcsumes 2.0 mile trip, 20 m.p.h. speed.

B-14

reguests ride time fmeand

30-minute headways, 1/8-mile access and
speed, 3 m.p.h. walking speed.

pick-up deviation {standard deviation)



A precise comparison of sctusl gverage trip times is
nol desirable. since when DABR and fined-route services were
svailable, users wsre expected to select the most efficient
mode based on their individuml travel needs. Conssgquently,
eavh mode atitracted very different iypes of trips. A
"belore and after™ comparison is also inappropriate, since
most fixed~route services in Irondequeit remmined intact
after April 1976 when PERT services uere introduced. {(This
type of analysis wss done for Greece in Section 5.3.58.)
Thus, the purpose of Enhibit 8.5 is merely to compare irips
on DAB with fixed-route bus trips of equivalent length,
rather than equivalent trips.

Based on these assumptions, the results indicate that
DRE travel under computerized dispatching wuas comparable to
fixed-route buzs travel times. However, the fixed-route bus
case assumes & non-transfer trip, which uas impossible for
most of the trips made on irondequoit DAE. Fixed-route
travel times for these trips would have sctumlly grestly
exceeded DAB travel times, since = passenger would have had
to travel to the CBD to transfer. In all cases, the automo-
bile -~ not regquiring access., wait or egress time --
resulted in more attractive travel times than the DAE or
fived-route alternatives.

To evalustie the level of service provided by PERT*'s
fined-route services (the Summerville Shuttlie, Loop Bus,
Urban PERT. and Routes 14 and 233, avérage vehicle speeds
uere estimated based on route distances and scheduled travel
times. Average headways are also used in thig analysis to
indicate the relative frequency of the fixed-route services.

Although the Irondeguocit PERT service package usas
primarily intended to supplement, rather than replace,
existing fired-route service. Routes 5 and 7 north cf Ridge
Road were eliminated when the Summerville Shuttie operated.
and the Loop Bus replaced portions of Routes 9% gnd 12. In
these cases, service levels are analyzed before PERT began
operating in April 1976, and service quality comparisons on
a "beforessiter™ basis are included.

After the Summerville Shuttle was introduced in April
1976, Routes 5, 7 and 1}l were realigned to terminute at the
Clinton and Ridge transier station during the off-peak
hours. Exhibit 8.6 compares the scheduled ride times for
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EXHIBIT 8.6
IT ROUTE RATIONALIZATION TRAVEL TIME ANALYSIS

Time {minutes)

pro-Rationalization (Route 5 Oniy) inbound Qutbound
Summerville - St. Paul/Ridge i6 16
st. Paul/Ridge - C.B.D. 16 1%
TOTAL 32 32

After Rationalization
{Summerville Shuttle Plus Transfer to

Route 5, 7 or 11} inbound Outbound
Summerville - Clinton/Ridge 22 19
Transfer Time T o

16.1*
Clinton/Ridge - C.B.D. 16 .
TOTAL 41.5 35.1

*assumes first departing RTS bus boarded inbound, best connect ing RTS bus boarded
outbound.
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these services before and sfter route rationaslization. This
analysis is based on the scheduled average oif-peak weekday

service sifective betueen September 13, 1976 and Janusry 3.

1977, and includes the following assumpltions:

* Initias]l passenger wait times snd access and egress
times for fixed-route services are assumed to have
remuined constant before and siter rationalization.
This assumpition is justified because RTS headuays
southk of Ridge Roamd did not change, and the Summer-
ville Shuttle and former Route 5 north of Ridge Road
had the same 45-minute headuays.

» Since there uwere so few checkpoint deviations
requested on the Summerville Shuttle. they have not
been included in the anulyses {see Section 9.31).

* Route 5's pre-rationmlization service is used to
represent pre-rationalizastion conditions north of
Ridge Road. Ride times are based on the average
schedulied ride itimes betueen the Summerville Loop
stop {northern St. Paul Boulevard) and Ridge Road
{St. Paul and Ridge before route rationalization;
Clinton and Ridge afiter rationalization). and
betuween Ridge Road and dountowun Rechester (Main and
St. Paul).

* Transier times from the Summerville Shuttle %o Route
5., 7 or 11 are based on the average scheduled
mrrivel and departure times of these routes at the
Clinton and Ridge transfer station between 10:00
.M. and 2:45% P.M. Inbound passengers are assumed
to be traveling to dountoun Rochester and to mini-
mize their wait time by boarding the first deprrting
RTS bus. Outbound passengers board the RTS bus that
besi connects with the Summerville Shuttle. Kfter
7:30 P.M., the average best connecting fined-route
service transier time increased by 8.5 minutes to 12
minuies.

Before rationalization., the northernmost Irondequoit
residents could board an RTS Route 5 bus and arrive in doun-
toun Rochester in about one-hsli hour, with the Ridge Road
stop marking the midpoint of the journsy. #After rationali-
zativn, riders boarding mn RYTS Route S, 7 or 11 bus at Cilin-
ton and Ridge heading downtown still completed their trip in
15 minutes. However, the Sumrmerville Shuttle added si}
minutes to the northern leg of the trip, and an aversge
trensfier wait time of 3.5 minutes ¥or inbound Irondequoit
users incressed the totsl effective ride time to 1.5
minutes. The northern inbound portion of the Summerville
trip was scheduled to take 22 minutes., although outbound
trips sveraged only 19 minutes. The additional inbound ride
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time was designed so that transiers to and from the Loop Hus
st the Irondegucit Plaza would be coordinated (see Section
B.%.2).

According te PERT and RTS schedules., cutbound riders
could mchieve comparable trauvel times before and after routs
rationslization. By cstching the best connecting RTS bus in
dowuntoun Rochester, users would minimize their transier wait
time at Ridge and Clinton and thus reach Summerville in 3§
minutes, while a comparable pre-rationalization trip took 32
minutes. However, a one-day 70-passenger transfer count on
September 13, 1976 at the Clinton Loop found outbound
passengers actually averaging a six-minute wait. This was
because many of the surveyed passengers did not coordinate
their trips with tha bus schedules., rather than dus to iate
buses.

Overall., the Summerville Shuttle was averaging about
13.8 miles per hour, shile comparable RTS scheduled runs
aversged 17.7 miles per hour. In msddition, Route 7 north of
Ridge Road before April 1976 averaged 32-minute headuays.
The Summerville Shuttle, with 45-minute headuays., therelore
decrassed the level of service provided on the eliminated
portion of Route 7 north oi Ridge Road. Thus, not only uere
post-rationalization Summerville Shuttle riders receiving
less frequent service and slightly longer on~-board ride
times than previous RTS fixed-route users., but they salsc had
the added inconvenience and time regquired for transferring.
FYurthersore, most riders lived near the route, and did not
take sdvantage of the Shuttle's increased level of service
through the checkpoint deviation option. Thus, transit
service gquality in the Reute 5 snd 7 corridor actually
declined significantly afiter PERT introduced the Summerville
Shuttle.

Loop Bus service focused on serving local trips toc the
major mctivity centers in Irondequoit, and basically cper-
sted one vehicle in = countsr-clockuise direction at
4S-minute headusys. The Loop Bus had & scheduled operating
speed of 6.75 miles per hour, considerably slower than local
HTS services, which sveraged sbout 17 miles per hour.

gefore the Loop Bus was introduced in April 1976, Route
4 directly served the Irondequoit Plaza, the Carter Loop and
dountoun Rochester every 35 minutes on weekdays and every 40
minutes on Saturdays. Route 12 provided service irom lron-
dequoit Toun Hall to Horthside Hospital and downtowun at
20-minute weskday headuays. Sections of Route § (Hudson
Avenue betueen Keeler Touers and Irondequoit Plaza) and
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Route 12 (XKings Highway betueen Ridge Road and Irondegquoit
rToun Rall) which the Loop service duplicated uere conse-
quentiy eliminuted during most of the Loop service hours.

These cutbacks significantly increared the total travel
times for the former RTS users traveliny between Irondequoit
and Rochester. First, the Loop Bus headuay of %5 minutes
wns substantiaslly greater than the former Route 9 and 12
headuays. Second, the only transiers were generaily uncoor-
dinated between the Loop Bus and the former RTS routes.
Average trsnsfer times between the Loop Bus and the best
connecting Route 9 or Route 12 bus were 6.8 minutes {lLoop
gus-Route 123, 6.9 minutes (Loop Bus-Route 9), 7.0 minutes
{Route 9-Loop Bus} and 11.2 minutes {(Route 12-Loop Busl.
Finally., passengers transfisrring irom Route 9 to the Loop
sus, or from the Locp Bus to Route 12. had %to travel the
"iong way"™ around the Loop. thereby greatly lengthening
their travel time. Few passengers consegquently used the
Loop Bus to trensfer to or from RTS service.

By June 1976, passenger complaints of “one-way enly"™
service and long hesdusys prompted PERT to increase the
jevel of service by adding & reverse Loop Bus alsc oparating
at 4S-minute headwsys on Saturdays. Although passengers
uere able to travel in both directions, reducing the average
ride, wait and total travel time, Loop Bus ridership did not
respond to these service level improvements, and this addi-
tionml Loop service was eliminmated in September 1976.

8.4.3  Urban PERT

The personalized doorstop evening service ocifered by
Routes 5, 7 and 9 was intended to increase the level of
transit service provided, especially for the more than 7,300
persons not previously served by figed-route service {(see
Section 8.1.13)., Although Urban PERT replaced RTS service,
it did not change any of the line-haul routes. However,
relatively infrequent service was provided; headways aver-
sged more than 60 minutes after 9:00 P.N., with buses
departing the Main and Clinton dountoun station at 9:17
P.M., 10:22 p.M., 11:30 P.M. and 12:30 A.¥. Only tuo routes
operated at 12:30 A.M., with Route 5 and 7 psasengers trav-
eling on one bus, and Route % and 10 riders boarding the
second line.

Urban PERT's scheduled vehicle speeds con Routes 5. 7
and 9 between dountown and Titus Avenue averaged 13 miles
per hour. Again, this was unchanged from the previous RTS
operation of Routes 5, 7 and 9.
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PERT operated peak-period Routes 1% mnd 23 in Ironde-
quoit from April 1976 to January 1977, and made minor sched-
ule changes irom those which existed prior to this under RTS
management. Most riders uworked at Kodmk Park, and PERT
attempted 1o improve the schedule coordination with Xodak
Park shift times. Originaily, PERT slsoc planned to imple-
ment route devistion options for these routes, bul an
on-board survey disclosed little existing demand for this
faature.

The schedule changes made are summarized in Exhibit
8.7. The major Kodak starting times were 7:00. 7:30 and
8:060 A.1M. Route 1% schedules were changed so that a bus
arrived st Lake and Ridge 11, 18 and 9 minutes priocr to
these times., Previously, arrival times were 17, 12 and 42
minutes respectively. Route 23 arrivel times uwere also
moved 3 and 4§ minutes closer to the shift times. In the
evening. most uworkers finished at arcund 4%:12 P.M,, 4:45
P.M. and 5:00 P.M1. The last shift, which was previocusly
unserved,. now could bomrd & 5:14% Routs I4% dus. Also, work-
ers finishing work at 4:4%5 could now board a 4:51 Route 23
bus instead of waiting until 5:15. On the other hand, they
previcusiy were served by a %:59 Route 14 bus and now had to
wait until S:14.

sesides changing scheduling., PERT decreased the total
number of inbound A.M. trips from seven to five, snd the
p.MN. trips from six to five. 1In addition, the feu Ironde-
guoit passengers who used to continue on Route 1% past Kodak
Park into Greece now had to transfer st Lake and Ridge for
the Greece RKoute W bus still operated by RTS.
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EXHIBIT 8.7
ROUTES 14 AND 23 ARRIVAL AND DEPARTURE TIMES

FROM LAKE AND RIDGE {KODAK PARK)

RTS (BEFORE PERT)

A .M. ARRIVALS

Route 14: &:03%
643"
7:00*
7:18*
B:22

Route 23: 7:16
7:42

.M, DEPARTURES

Route 14: 340
§:22%
§:37
4:50%

Route 23: 4:25
5:1

*Ruces continue to or from West Greece.

PERT



To sssess the level of service provided to work and ARC
subsoription pessengers in trondequoit, travel times and
yvehicle speeds have been caleulated based on the scheduled
gubscription sign-up tiles from Jsnuary 13, 1977, tuoc ueeks
after the last Irondequoit subscription service uas estab-
jished. Although these files only reflect the scheduled
rather than actusal ridership. drivers used these sheets us
tour guides for timing their morning pick-ups. Since no
on-board tims studies were taken, precise iravel times for

individual paasengers sre not availsble.

8.5.% Assumplions

The fcllowing assumptions usre made in calculsting
these subscription trip distances:

s The work ends for Kodmk park-east and Xerox 1 and 2
tour 2ti¥i'ﬂtriiiii1urtﬁ jrom the center of the
Kodak Park development and Webster Xerox centers
respactively. godak-West (Building 205) Distrib-
ution Center trips uere asusured from the Mount Read
Boulevard entrance. A1l ARC trips wers mezsured
trom the Center's Ridge fosd entrance near Carler
Streat.

s 211 ¥odak Park and LRC direct-distance trip iengths
wers multiplied by = 1.2 street netuwork facter {zsae
tootnote, Section 6.1.5). since approximstely 6.5
siles of each Webster-Xerox gubscription trip was =
direct line-haul on Empire soulevard Road {Route
404), s street asdjustment factor of 1.1 uas assumed.

+ Tach work subssriplion trip arrival time wWas assumad
to coincide with the pEssengers”® work shift starting
timss. AIl ARC trips were assumed to arrive =t §:30
A.M. Housver, Greece A.M. recorded subscription
work srrival time data disclosed thatl buses uere
actumlly mrriving sbout 20 minutes before the work-
ers® shiits began (szee sgetion 5.4). Since no
arrival time data were availasbie in frondeguoit.,
this cannot be jnvelidated;: houwever. it does suggest
that work subscription travel times in frondegquoit
were overastimated,

* To partially compensate for this gactor, subscrip-
tion service wait time has not been included in the
totel travel time calculations., Thus, while the
early bus arrivals at uwork uould decrease totel
travel time, excessive wait times could substan-
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tislly lengthen individual passengers® effesctive
travel time.

* Comparsble mutomobile travel times mere based on the
minimum and maximum subscription distances traveled,
assuming & spesd of 20 miles per hour ioc Kodak and
ARC, and 25 miles per hour to Xerox. Five minutes
wers added to each calculstion to cover parking and
driver egress st Xodsk and Xerox, and two minutes =&t
ARC where closer parking was available. {(These
factors were not added to sutomobile time in the
analysis of Groece subscription service, becauses the
Gresce subscripltion times umere based upon sctual bdus
grrival time dats rather than work shift starting
time. Lacking sctuasl bdus srrivel time data for
Irondeguoit, this analysis adds a five-minute auto-
mobile egress factor to improve the comparison
between lrondeguoit subscription service and the
sutomobile, )

8.5.2 Results

Exhibit 3.8 summarizes the aversge trip distance,
travel time, and travel speed for the five Irondeguoit
subscription tours operated mfter January 1977. The avermge
Xeron passenger traveled mslmost 11 miles in about 52
minutes. Passenger level-of-service ratios {(transit
timerasutc time) were calculiasted to be betueen 1.5 and 2.0.
ks in Greece, those pussengers picked up near the 2nd of the
tour had much better service than thosze picked up at the
beginning. For example, the last passenger on the second
Xerox tour traveled 8.24% miles in 30 minutes. The ssme trip
by sutomobile is calculated to take 24.8 minutes {including
5 minutes sgress timel, resulting in a level-ocfi-service
ratio of 1.21. The {irst passenger. on the other hand.
traveled 70 minultes for a 15.32 mile trip., and the
level-oci-service ratioc #or that trip was 1.67.

The Xodak Park West subscription tour alsc had a rela-
tively low lesvel-of-service ratic, but ithe Kodak Park tour
was considerably slouver, reflecting its doorstop service and
shorter trip length. The ARC subscription tour also had
slow travel speeds, but its tour was much more circuitous
than the work subscription services, and pick-up duell timas
were presumably longer because of the different itype of
patron. ARgzin, passengers picked up near the end of the
tour received better service than those picked up first.

In general, Irondeguoit work subscriplion passengers

received a relstively higher level of service than Greesce
sork subscription riders. whose level-oi-service ratio sver-
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sged 2.27. This was due to the longer trip lengths snd the
use of checkpoints for some pick-ups resther thasn a person’s
home. The datm is inadegquate for determining the relative
influence of ench of these factors.

Since mosi Irondequoit fixed-route services werse
retained, fixed-route snd PERT transfer coordination uas not
one cf the major objectives in the Irondegquoil service ares,
except betueen the Summervillie Shuttie and RTS buses at
Clinton =nd Ridge, where a small transfer station opened in
September 1976 to facilitate trensferring. Transfers
betuwaen DAS and RYS buses were zlso encouraged at Clinton
and Ridge, and some transfers betueen the Greece and Ironde-
quoit DAE services occurred at Dewey and Ridge in Greece.
Finally., there uss some planned transier coordination
betuween the Loop Bus and the Summerville Shuttle and RIS
Route [8. This was intended to fscilitate trips from north-
srn Irondeguoit to Irondegquoit activity centers by allowing
these passsngers to conveniently transfer from the Summer-
wille Shuttle or Route 10 to the Loop Bus.

Summerville ShuttiesRTS transtfer coordination wss
discussed in Section B.4%.1. Quick transfers were possible
if passengers boarded one of the RTS buses that were sched-
vied to meet the Summerville Shuttle.

Eecsuse the number of DAER transiers was small, no
transfer time data were recorded for Irondequoit DAB-RTS
tragnsiers, and l1ittle datz were svsilable on inter-DAB
transfers. In May 1576. the average inter-DAB transfer time
tor 17 recorded trips over three days was 16.7 minutes. In
March and April 1977, the aversge transfer time for 15 trips
over tuoc days was 5.6 minutes. The decresse reflects the
generally improved DAB service levels in 1377 compared to
18746.

Pinally., the Loop Bus schedule was coordinsted with the
Suysmerville Shuttlie and RTS Route I0 2t lrondequoil Plaza
and Rochesster General Hospital., respectively. Scheduled
southbound Summerville Shuttle to Loop Bus transfer times
sveraged 4.1 minutes, but the reverse transier averamged 14%.1
sinutes. Every third southbound Route 10 bus coordinated
with the Loop Bus and the scheduled sveraged transier time
was 2.1 minutes. No reverse coordination was attempted; the
sverage Loop Bus Lo Route 10 transfer time of 7.0 minutes
swas almost half the midday Route 10 headway of 15 minutes.
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8.7 TINE STUDIES

Ko on-board Irondegquoit time studies were made during
the demonstration. For comparable Greece results under both
manual and compulerized dyspatching periods, soe Seclion
5.3.7.

The telephone tnteriace study conducted In Harch 1977
applied to bolh Greece ant lrondeausit contrel room opera<
tions. with the analysis and regsulls presented in Secltion
5.Y. 8.
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9. IRONDEQUOIT: DEMAND

This chapter describes the user response to the Ironde~
guoit transportation system changes discussed in the previ-
sus chapters {(see Chapters 4 and 8). It describes FERT
ridership trends, user snd trip characteristics,. and user
sttitudes. The information reported was obtsined from PERT
sperstional records and several user sSurveys.

Irondequoit's ridership trends are discussed in the
following sections. For simplification, the data is divided
into five periods corresponding to the major service and
fare changes implemented in June snd September 1976 and
Janusry snd June 1977. These are shown in various ridership
graphs contained in this chespler and & full tabulstion of
PERT supply., demand, and productivity dats for these five
pericds is contsined in Exhibit 18.2 in Chapter 10.

Three lrondeguoit PERY services terminsted on Decemhbher
31, 1976 snd tuo cessed operstions on June 17, 1977, Oniy
the DAB and ARC subscription services continued cperating
stter this time. Ridership for these services 1s plotted
through ARugust 12, 1977. Except for DASB and the subscrip-
tion services. for uhich control room records were kept. slil
ridership figures zre based upon driver—kept records.
fidership is probably slightly underestimated on these serv-
jces because drivers were suspected of undercounting riders.
Pata on the specisl services for the trensit-dependent is
encluded from the tables and Exhibit 10.2 becsuse this dats
was combined with the Greece service dats for most of the
period snslyzed {see Chapter &1.

Exhibit 9.1 displeys the sverage daily DAB ridership by
weak irom April 12. 1976, the stsrt of PERT service in iron—
deguoit, until August 12, 1977.

DAB ridership grew steadily during 1976 and reached =
peak of around 130 passengers pevr day in Noverber 1376,
puring the first period through June 21, 1976, ridership
sveraged 74 passengers per day, increasing by 1% in the
second tuslve-ueek snalysis perieod. During the September-
pecember 1876 period, wn average of 105 daily passengers
were carried, including 20 student passengers who uere
earried on ® special tour to and from school on weekdays.
Ssturdsy ridership was only about halfi the uweekday average,
so that the average weekday ridership during this period wuas
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EXHIBIT 9.1

AVERAGE DAILY RIDERSHIP, BY WEEK
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about 115 pasaengers, or 935 passengers excluding the student
trips.

Nidership declined during December 1576 as & result of
extremely severe winter weather and inadequate vehicle
supply. TFollowing the Janumry cutback of service to 3:08
P.M., the schoo! service was discontinued, and the number of
dnily riders leveled off at around 60. Since sbout 70X of
the 197& puasengers {excluding the schocl trips) rode beicre
3:00 P.M. {see Exhibit 9.3). the 1977 ridership rapresented
% slight loss of patronsge {(about 10%} during the hours
operated when compared to 1976. The higher fare and reduced
opportunities for return trip-making may have mccounted for
the diiference.

Puring 1976. there were approximately 1.5 passengers
per-service request, resulting in & maximum of 85 daily
demands (trips) in November 1976. This corresponds io an
aversge demand density of 0.85 demands per square mile per
hour. This was substantially below the maximum of 2.0
demands per square mile per hour achieved in the Greece
service ares in early 1575. Following the Januscry 1977
service cutback, demand density decreased toc 0.75 demands
per sgusre mile per hour., and approximately 1.2 passengers
wers served per trip.

Tuo DAS reduced~fsre promotions were conducted in Iron-
dequoit, but neither had & lasting effesct on ridership. A
neuwspsper heli-isre coupon promotion from July 25 to August
¥, 1976 boosted ridarship 37X during ils seccnd week, but
ridership fell to previous levels the following week. &
half-fsre week in Murch 1977 had 2 similar impact, uith
ridership rising by 21% that week but deciining tec ils orig-
inal level the follouing ueek. .

9.1.2 Iransfers

Irondegquoit DAB transfer ridership was highest during
the summer of 1976 {Period 2) when a daily average of 29.0
transfers uwere made. This represented 34X of all DAB rider-
ship. Daily transfers declined to 20.0 passengers in the
fall of 1976 (19% of ridership) and 10.6 passsengers in Janu-
ary-June 1977 (19% of ridership}.

Unlike in Greece, Irondeguoit DAB passengers transfer-
red to and from & variety of other transit services at
several locations. The largest number of transfers occcurred
at Dawey and Ridge in the Greece service aresm, whare passen-
gers transferred to snd from the Greece DAB service. There
were 16.% daily transfers at Dewey and Ridge in the summer
of 19876, 11.3 in the fall of 1976, and 7.5 in 1977 (spring
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dats wes unsveilsble). This represanted 57% of all
transfers in both 1976 periods and 71% in 1977. HMost of the
remaining DAB transfers occurred at Clinton and Ridge uhere
pEssengers transferred to RTS fixed-route buses going down-
toun. However. the actusl number of such transiers uas
small, ranging from an average of 2.9 per day in 1977 to .2
in the 1976 summer. A fsu psssengers each day would slso
usually transfer at seversl cther locations.

Ridership varistions by day of the ueek for DAB and six
other Irondequoit PERT services mre shown in Exhibit 9.2.
In general, DAB ridership rose slightly during the week,
peaking on Fridays at sbout 117 passengers, with Saturday
ridership averaging less than half of the weekday sverages.

As shown in Exhibit 9.3, Irondequoit DAB ridership
peaked between 2:00 and %:00 P.M., in contrast to Greece DAR
service in which ridership was highest betwsen 9:00 A.M. and
2:00 P.M. One possible reason for the difference is that
Greece residents may have used local RTS buszes during the
late sfternoon when they resumed service. However, on—board
survey resulls regarding the use of other modes for the
return trip do not support this hypothesis. In both Gresce
and Irondequoit, approximately half the riders used a mode
other than DAE for their return trips and about one-fifth of
these riders cited RTS buses as the asliternative mods.

A two-week originsdestination study of DAB demsnd
suggests that the predominant demand patterns were in =
north-south direction, and in sn east-west direction within
the southern portion of the service area. To illustrate
this pattern, the service sres wss divided into five EPRETOR-
imstely equal-sized zones. An origins/destination matrix was
constructed based on two weeks of ridership in July 1977.
The results srs shoun graphically in Exhibit 9. 4. Approxi-
mutely 13X of all trips were totsily within the narrow band
siong the service arsa®s scuthern border (Zone E), and an
additional 49X of all trips were to or from this zone.

The southsrn portion of the service mrea contained most
of the srea's activity centers and elderly housing, such as
Rochester General Hospital, the Wilson Health Center, ¥Xeeler
Touers, St. Ann's Nursing Home, and several shopping
centers. <Consequentiy, this ares had the greatest demand
density. Demund wuas fairly uniformiy distributed in the
remainder of the service srea, except for the ares esst of
Culver Road {Zone D), where demand density was much lowsr
than in the other aress. The many-~to-few nature of Ironde-~
quoit DAB demand resembles the demand pattern experienced in
Greece. which was also oriented in a north-south pattern.
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EXKIBIY 9.2
PERT RIDERSHIP BY DAY OF WEEK

{April 12, 1976-December 31, 1976
Excluding Holiday Weeks)
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EXHIBIT 9.3
DIAL-A-BUS RIDERSHIP, BY TIME OF DAY

{23 Days in October-November 1976; Special School Trips
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EXHIBIT 9.4

TRONDEQUOIT DAB ORIGIN/DESTINATION STUDY

{Two Weeks; July 18-29, 1977)
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Compared to Greece, houaver, lrondequnit DAB demand uss morse
diffused, probably because the fixed-rouls services in Iron-
dequoit carried much of the concentiruted transit demand.

One objective of DAB spatisl demand analysis is to
identiiy new concentrated demand patterns and, ii demand is
high snough, sstablish & finsd-route service to serve it
more efficiently. Exhibit 9.4 indicates that a concentratsd
demand psttern existed along the service ares's southern
boundsary. Houwever, the tota]l daily demand uss so small that
a fixed-route bus operating in this corridor {such as along
Ridge Road) would be very unsaconomicai. (RTS presently
provides peak-period service only on Ridge Road =nd Norton
Street within this area.)}

9.1.% Irie Lenuihs

The originsdestination dats were also used o estimate
the average DAB trip length in Irondequoit. The service
aren was divided into 316 computer—-asssigned zones, and trips
were assumed toc be to and from the centers of each zone.

The average straight-line trip distance for 442 trips (len
days) uas found to be 1.60 miles (2% of the trips were
intrazonul and were sassigned trip lencths of 0.4 mijlerd. In
order to derive an averasge passenger trip distance that
corresponded to the actual driving distance, the averzge
straight-line trip length was multiplied by a street adjust-
ment factor of 1.25.% This resulted in an average DAB
pussanger trip distance of 2.0 miles.

T W T el S -

‘F¥Yor & theoretical ares with » perfect grid street systea
snd trips equally likely tc be generated in all directions.
a strest ad justment factor of 1.273 uas obtained:

x/2

J sin x ¥+ €os x 5
5 ~—§n,—!- 1.273

The Irondesquoit service arrs iz essentimily a grid systen.
The only major diasgonal route would be Culver Rosd and
Ridge Road when traveling from the northeast area to the
southern portion of the service agea. Thus, an adjusiment
fsctor of 1.25 uns used.
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$.1.%  No-Shows and Cangellations

Except for the pariod of extreme vahicle shortages
during the 1976~77 winter, there were relatively few
no~shows and cancellations. Thig is tllustrated in Exhibits
G.5~%k and 9.5-8. During all of (1976, no-shous averaged
sbout 4~1s2% of all completod trips. This rose slightly in
1977, and no-shows sveraged about 7% of all completed trips
after January 1977. In Greece, however, no-shous ranged
between 10X and 20% oi all trips during the summer and fsll
of 1976, although they miso a#averaged around TX in 1977.

Cancellations avernged about 4% of =nil trips (less than
IX of the aversge daiiy ressengers carried) until the fmil
of 1976, when this rete doubled for the rest cf the year.
In 1977. the number of cancellations Bgain jumped, averaging
about %% cof all trips compieted in Irondoguoit. Houwever,
during this same period 1n Greece, cancellations were
running at about 25% of ol!! completed trips.

The differences betwesen Gresce and Irondequoit are
probably due to the louer level of service provided in
Greece during 1976 and the gremter avawlability of alterna-
tive fixed-route services for many DAR trips in Greece.

Nost DAB no-shows occurred at non-residentisd locations such
as shopping centers and tranafer points. uhere impatient
customers would probably take s fixed-route bus if it came
first. In Greece, many psssengers could take the Dew-Ridge
Shuttle or Routes 10 and 1% during the aiternocon peak
pericd. Therw were probably fewer such alternatives svaila-
ble in Irendeguoit for DAB users. This may have slsoc been
one resson why more Irondequoit J4&B ricders made round trips
by DAB than in Gresce. (%Ses Secticns 6.1.6 and £.1.7 for
further no-show and cencellstion discussion.)

$.1.6 Lale Bus Complamints

As summarized :in Exhibit 9,5-C, Iste bus complaints
averaged 1.8% of ridership (2.8% of trips) befora the
1976-77 winter vehicle problems began. From September 13
through the end of 1976. Irondesusit received an average of
six lute bus compleints a d2yv. or anlmost 9% ¢f the nuabe:r of
trips completed. 4s vehicie reliakility and service quality
improved. this ratas droppesd dramaticalliy to an average of
2.1% of deily trips (1.8% of ridership) during the first six
months of 1977,



EXRIBIT 9.5-A CUSTOMER CANCELLATIONS/DAB RIDERSHIP, BY WEEK
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Irondeguoii Loop Bus ridership fluctuasted betuween 25
and %S passengers per day and asversged 137 passengers per day
during the durstion of its operstion, as shouwn in Exhibit
5.6, Ridership during the initial period averaged over 48
passengers per day, but on June 21, 1976, RTS Roule 9 serv-
ice was restored during the middsy and the fare uas
increased by 5 cents. Consequently, ridership during the
susmer 1976 periocd dropped to an sversge of 3% passengers
par day.

In response to “one-uay only” service complaints,
another Loop Bus running in the opposite direction was added
o Saturdays beginning in June 1976. Instead of increasing
Ssturdsy ridership, the reverse Loop Bus experiment merely
caused ridership to split betwueen the two directions;: the
service uas therefore eliminated on September 13, 1975.
Ridership may have remasined low because of inadequate
informestion disseminastion and marketing efforis.

Riders only exceeded 40 per day during tuwo subsequent
weeks, one of uwhich was & promotional week in Octobher 1976
when no fare was charged. Houwever, the promotion had no
signiticant long-term ridership impact. The low demand
stiracted tc the Loop Bus resulited in itz termination in
Janusry 1977.
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Exhibit 9.6 shous daily Summerville Shuttle ridership
initislly averaged sbout 155 passengers per day, but this
decressed to arcund 130 passengers per day by the fall of
1976. Following the elimination of evening and Saturday
operations in January 1977, deily ridership fell to around
$2 passengers. Saturday had the most riders becsuse of much
longer operating hours (see Exhibit 9.2). Very feu pREsEEn~
gers used the route devistion option: during 1976, less than
tuc passengers per day requested route deviamtions. Follow-
ing & deviation fare increase in Janusry 1977, the nuaber of
daily deviastion requests dropped to one per week.

Ridership counts on Routes S snd 7 prior to the start
ol the Summerville Shuttle indicute that less than half of
the ridership formerly served by these routes switched to
the Summervilles Shuttle. An sstimated 258 daily pRESENgers
formerly rode on Route 5 and 7 buses north of Ridge Road
which the Summerville Shuttle replaced:

Route 5: weekday afterncon:
21.0 passengerss/run X 6-172 runs = 136.5%
weekday esvening:
5.% passengerssrun X 3 runs = 16,2
Saturdays:
12.% passengerssrun X 20 runs = 2%0.0
Route 7: weekdsy sfternoon:
12.8 passengers/run X 9 runs = 1i5.2
ueekday evening:
2.3 passengerss/run X 3 Tuny = 6.9
Saturdays:
5.5 passengers/run X 38 runs = 171.0

Average daily ridership =
IS {avg. ueekday ridership) + Sst. ridershipl 7 6 =

[50136.5+416.2+4115.2+6.9)+240.0+171.0}76 = 297.5,

The Summerville Shuttle, with an aversge deily ridership of
sbout 136 passengers during 1976 thus represented about 45%
of the former ridership. The 1977 ridership of 92 daily
passengers represented about 37X of the former weekday
aiternoon ridership. These figures are corrohbhorated by &
Deceaber 1976 telephone survey of former Route 5 and 7 _
passengers who were identified in the March 1976 survey (ses
Appendix A.11). Approximately 42X of these users reported
using the Summerville Shuttls when having %o make the same
types of trip they were making when originsily survayed.

Most of the other users reported using Routes 5 or 7 during
the pesk period, walking to Ridge Rosd to sccess Routes 5 or
7. or using snother RTS route. About ons-guasrter of the
respondants cited driving or using DAE.
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JRONDEQUOIT PERT AVERAGE DAILY RIDERSHIP, BY WEEK

EXHIBIT 9.6
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Irondeguocit work subscription service began in April
1976 with one route to Kodak Park West on Mit. Read Boule-
verd. During the first snalysis period outlined in Exhibit
9.7, an sverange of 18.8 daily passengers (9.4 each way) were
carried. Ridership increansed to 30.2 daily passengers
hetueen June and September 1976 wuhen & Xerox route uwas
added. In September 1976, a large ridership increase occur-
red mas an sdditional Xerox route wuas added, and about 21
daily Park-and-Ride passengers were carried to Kodak Park on
the return trip from Xerox. The sudden plummet in work
subscription ridership st the end of December 1976 is
attributed to the holiday season. Ridership agsin increased
in Janusry 1977 as a Kodak Park East tour was added. ©On
Janusry 17, 1977, swork subscription fares were increased,
causing a temporary ridership decline, before stabilizing at
about %0 daily passengers during February and March. Since
the free-fare week of February 28 to March %, (%77 uwas not
sctively promoted, it had no effect on ridership. The
recently added Xodak Park East route was subsequently
cancelled in April and ridership dropped to its 1376 levels.
Shortly thereafter, the decision to terminate work subscrip-
tion service in June was announced and ridership began to |
drop off rapidly. Irondequoit work subscription tours aver-
sged sbout nine passengers. higher than in Greece but still
below the capacity of most of the PERT vehicles. No-shous
were not a problem in lrondequoit, averaging well below 1IX%
of total ridership.



EXHIBIT 9.7

IRONDEQUOIT PERT AVERAGE DAILY RIDERSHIP, BY WEEK
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5.5

ARC subscription ridership remained fmirly constant at
sround 2% passengers per day during its entire operstion,. as
sumsarized in Exhibit 9.7, 1Its load imctor {12.5 passengers
per tour) thus sxceeded that of the work subscription serv-
ice.

.6 ROUTES 1% AND 23

gidership on the two peak-period fixed routes which
PERT operated during 1376 averaged 120 daily passengers
during the spring and fall and $5 passengers during the
summer., @s depicted in Exhibil 9.8. pide counts on Routes
1% and 23 priocr to PERT suggest that 168 passengers rode
these roultes when they were opersted by RTS (see Exhibit
3.203. Houwever, data from as early =ms 1972 was used in
these estimates, and Route 1% ridership uas apparently
significantly overestimated. pata from 197% through 1976
suggestis an aversge daily ridership of 135.8 passengers
prior to PERT operation:

goute 14: 5.4 pmssengers/run X 9 runssday
= 84 .6 passengerssday

foute 23: 12.8 passengerssrun X & runssdsy
= 51.2 passengerssday

Total 135.8 passengerssday.

¢sing this data, s s=mall decline {sbout 12X%X) is noted
betueen RTS and PERT operation of these routes. Although
the difference was not statistically significant, the reduc-
tion from 13 to 10 peak direction trips may have caused =
drop. HAlsc, the new reguirement that Route 1% passengers
transfer 1f traveling beyond xodak Park in Greece may have
caused = small loss of patronage. Previously, most Route 1%
puses continued along Ridge Rosd io Yest Gresce; these serv-
iges were separated under PERT cparation. Finally, inade-
guate publicizing of the schedule changes may have contrib-
uted to the ridership decline.
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9.7  URBAM PERT

Urban PERT ridership uss 242 passengers between April
and June 1976 wheén four routes were opersted, and dropped to
around 170 passengers after June {(see Exhibit 9.8) wuhen
Route 10 opermtions were returned to RTS. PERT minibuses
had insufficient capacity to handle Route 10's summer
Seabresze Amusement Park crouds. Urban PERT ridership
generaily peaked on Tuesdays and Thursdays, because Roches-
ter's stores wers open on these evenings {see Exhibit 9.27.

Only sbout two deviztion requestis per week were
recorded, representing less than 1/4% of ridership.
However, & count made during the night that an on-board
survey uas conducted suggests that deviation reguesis were
undercounted by PERT menagement. Oultbound reguests in which
% passenger requested the driver to deviate and thus
bypassed the control room apparently ocften wment uncounted.
The sactusl number of deviation requestis may have actually
been tuc or three times higher than recorded, although this
would still only represent less than 1X of the ridership.

Apparently, existing nighttime users did not feel any
need to use the deviation option, since they generally lived
near the bus route and were slready accusiomed to the trip.
The deviation option aisoc atiracted few neuw users to the
service; one possible reason is that little marketing wuas
done for Urban PERT. Unlike in the DAB service area and
northern Irondegquoil, no general household promotional mail-
ing uss conducted in the Urban PLERYT service area.

fide counts taken during the week prior to Urban
PERT's operation resulted in an estimated RTS ridership on
these routes of about 375 passengers, 100 of which were on
toute 10. Rccording to this data, ridership dropped by
about 35X following PERT's taskeover of these routes. This
is very uniikely, since slmost nothing about the operation
changed. The small buses used were if anything more attrac-
tive than the lsrger RTS buses. The other major change uas
that passengers going to or returning ifrom the opposite side
of the CBD on the same route had to transfer dountoun at
Main and Clinton. Houwever. the bus schedules did not change
snd the only difference was that passengers had to wait
outside until the PERT bus arrived rather than inside the
bus unti! departure time. Furthermore, most passengers
boarded and unboarded at Main and Clinton anyway., so the
number ol passengers affected by this change was not great,
1t seens most probable that the RTS ridership data recorded
was not representative f the period preceding Urban PERT
and that PERT drivers undercounted the number of passengers.
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~ THe oldest ol the Irondequoit special services, the
Friday service betwsen Senecs Touers and the Jewish Home ané
Infitmary, carried an sverage of 14 passengers {17 each way}
with little variation. The Tuesday Seneca Towers-Longridge
Mail specisl carried an average of 32 passengers, and the
Senecs Towers-Mclonmld's speciel carried an sverage of &1
passsngers each time it operated. Finally, the Jewish
Home=sponsored irip to the ice cream vendor on Mondays
carried 16 passengers. In addition to these regulsr serv-
ices, an occasionsl group trip was alsc made through special
mrrangements .

Inciuding the survey of RTS passengers conducted prior
to the start-up of Irondeguoit PERT services, 10 user
surveys wvere conducted in Irondeguoit. Results from the
following surveys are tabulated in the following Appendices:

Appendix 10: March 1976 RYTS Fixed-Route On-Board Survey

Appendix 11: December 1976 Former Fixed-Route Users
jeiephone Survey

Appendix 12: {HAugust and December 1976 Dial-A-8us On-Roard
SUrveys

Appendixw 13: Epril 1977 Dial-A-Bus On—-Bosrd Attitudinsl
Survey

Appendir l4: HNovember 1976 Loop Bus On-Bomrd Survey

Appendir I5%: RAugust and Novemboer 1976 Summerville Shuttle
On-Board Survevs

Appendix 16: December 1976 Urban PERT On—-Board Survey

Appendix 17: March 1977 RTS Routes 9 and 10 Survey.

In addition to identifying ridership characteristics and
user attitudes for individual PERT services. these surveys
allow beforesafter comparisons to be made based upon the RTS
users' survey conducted in March 1976 (initially reporited in
Section 3.2.%) prior to the implementation of Irondequoit's
demonstration services in April 1976, BTS Route 9 and 10
users, surveyed again in April 1977, are a control group in
the ansiysis., since these routes uwere not sltered by the
PERT service package {ewcept foar & briei interruption of
Route % service in April-June 1976 that is assumed to not
pifect the results of the survey taken several months
laters,
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Exhibit 2.9% summarizes the demographic cheracteristics
of Irondequoit RTS and PERT off-peak users. Users of the
Summerville Shuttle and former RTS daylime routes had simi-
iar charscteristics, which is logical since the Summervilile
Shuttle consisted mostly of former RTS passengers. Approxi-
mately tuwo-thirds of the riders were female, one~third of
the passengers uere under 20 yesrs of age., another one-third
were between 20 snd 44, and approximately 15X were over age
5. The respondents from these tuo PERT services ouned the
highest average number of automobiles per household (1.26)
compared to other PERT zzrvices.

Since Urban PERT replaced the nightitime RTS services
surveyed, Urban PERT users generzaily had the same charscizr-
istics &8s RTS nighttime users. The majority of these riders
were male, between the ages oif 20 to 4%, and employed.

There were very few elderly users, which is perhaps one of
the ressons that there was lititle demand for route deviation
service. DAB and the tLoop Bus., however, had significantly
higher proportions of elderly users than on RTS services.
Although mbout the same proportion of persons possessed
driver's licenses, & much larger number of DAB and Loop
riders came from sutocless households compared to RTS users.
Approximately hali of the DABS passengers reported using
transit for most of their local travel; dsta from other
services was not available. Most DAB users also used RIS
services occasionaily.

$.9.2 Irip Chagracteristics

Trip characteristics for the various services are
summarized in Exhibit 9.10. Although three-guarters of RTS
snd Supmerville Shutile users made 3@ round-irip by Ltransit.
only half of the DAB passengers used DA8 for their return
trip. HNost of the other passengers were driven on the
return leg of their trips. This pattern also occurred in
the Greece DAB service. In general, trip purposes on PERT
and RTS were similar, with over cne-third of the trips for
work, and approximately 10X for school. Over 80X of the
toop Bus and about 20% of the Summerville Shutile and DAB
trips were for shopping purposes, somewhat more than the 15X
carried on the RTS buses. Slightly more than half of the
DAB survey respondents used immediate reguest service. As
in Greece, there were considerable more advance requesis on
weekdays, with sdvance requests comprising only about one-
third of Irondequoit*s DAE service requests on Ssturdays.

Although sutomobile availability for trips did nol vary
much smong the various modes., DAB users uere more transit-
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EXHIBIT 9.9
COMPARISON OF IRONDEQUOIT TRANSIT SERVICES USER CHARACTERISTICS

Flupd-Routes
Bsfore; Surper- [ronde- anutt: 9
anmm ville . gt quoit Urban  and {0
User Night Shuttie {Weekday) loop  PERT {tmtmi i

Cha stic {_5*_%}_}_ {re2i6]  [ne94;90} (neag;8) ! (n=20} (ne112] (=128}

ez
Hale 311 51.3 L 251 25.0 52.7 2.9
Famale £6_3 8.2 R1.5 76,9 75.0 47,3 1221
Age
Under 20 i5.9 2%.3 18, 2.4 8.3 25.8 7.3
0 - 48 6.7 2.1 3. 38,9 8.3 51.1 27.3
45 - &1 234 .7 14,5 2z2.8 5.4 20.0 12.0
Over £5 15.% 3.2 18,3 219 58.1 3.3 13.3
Oriver's licemss
Licenges 4.7 45,7 5.2 0.1 g1.7 4.4 44.3
ot Licensed 5.3 2 33.8 £3.3 B3 58.8 £1.2
Occupation
Employed 3.7 58.7 PR 7.4 8.3 73.5 9.5
Se¥f.{mployed 2.1 33 .5 2.3 7.0 3.4 4.8
Student 7.9 #.Z i5.3 4.4 E.X H 2313
Homemaker A 4.1 1.4 na 5.7 1.4 14,7
Retired 134 z.8 8.2 3.9 86.7 1.1 15.5
Unemployes -- .- 4.8 1.3 - 2.0
Qther 5.5 5.7 e s = M 8.2
Househoid Aute Ownership
g 20.1 41,2 8.0 9.7 45 5 LT73 ir.s
1 45.0 38.5 2.2 28.1 36.4 HiA 54.0
2 6.3 i2.8 25,6 26.3 i5.2 N/8 26.3
3 or More 2.k % 12.2 6.9 9.0 XAA .4
Mean{assuming 1.2t 0.28 T.27 1.00 2.13 N/R 1,22 |

1.2 for 3 or more!



{Exhibit 9.9, Continued)

Flaed-Routes
{Before; Surper-
Weekdays ; viile

User Say ill?!t shuttle®
Charagteristic {n=343) (=216} (nw4;90}

Use of TS Bujes

1-§ days/week 9.2% W 16.5°
1-2 days/week 18.9° WA 87"
1=3 days,/month B R .
19,7 18.5
Less Than %2R
oncg/month '
Never 3.1 W 3.9°

Use of Disl-A-Bug

T-6 days/week a.8® W 3.5

1-2 days/week a1® W Faat

1-3 days/month 5.57 %A

Less than 5 3.5°¢
once/month i3 H/A

Never 85.5% WA ot

% Zesponses from two surveyt averiged.

nand

{weexday}

[n=45:53}

3.

12.

8.

46,
25,
11,

5.

-

(= s

=
e

Ironde- Routes 9
guoit Urban and 10
Loog PERT {Control}

[ns20) (n=112} {n129}

3.0 HIA 82.8
5.0 ¥IA 7.5
n.0 N/A Nk
0.0 /A BIA
%0 RIA N/AR
18.7 L7} K&
8.3 NiR N/A
3.0 N/A xR
3.0 HiA NiE
wa HIA /R

Y gased on December 1376 teisphone turvey o former Qpute S5, 7 and 13 aserss

reflects thetir usage sfter PIRT was introduced.

Coaced on rasponses o the following fraeguracy of use categories:

§-7 days/week

13 dayt/weel

tety than once/wesl
ngver

N/A denotes information not avatlable.
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EXHIBIT 9.10
COMPARISON OF IRONDEQUOIT TRANSIT SERVICES TRIP CHARACTERISTICS

Fixed-Routes
{Before; Surmer- & lronde- Routes §
Weekdays) vitle , DAB quaft  Urban and 10
Day mgnt Shuttle = (Weekday) Loop PERT  (Control)
(ne343) (a=313) (ne94;50] (ne45;53) (n=20] (n=112)  {ne129}
Trip Purposs
Work ¥.3 8.7 35.4 8.5 27.3 62.3 3.9
schoat 7.7 114 20.2 2.8 7.0 10.! 15.5
shopping 10.7 4.0 17.8 22.% 53.6 3.4 3.5
Medical, Denta] 1.3 6.0 5.5 1.8 1.0 0.0 4.3
Personal visit 5.7 5.7 1.7 12.5 2.0 13.% 7.8
Recreation .0 .3 8.3 5.9 5.1 - £.3
Persoms! Buginess 12,0 6.3 2.8 . 8.0 - 12.1
Other £.0 5.1 2.8 5.7 0.0 10.1 8.6
witi-Furpose b B L I i - w s G
AY ; for Tri
N Trip 2.0 1A% 1.4 3.0 18.2 RPA 27.8
Orive 146.8 11.0 1.4 3.8 3.1 NFA 26,1
Driven 5 6.5 2.0 35.4 5.6 /.8, N/A 27.0
Other RTS Bus = 9.6 6.4 13.9 23.2 18.2 L 72 7.8
Malk/Bicycle 5 1.9 1. 10.6  18.2 WA 9.6
Faxi +.5 10.4 2.5 ro 6.0 L T2 8.0
School Bus . .- 1.8 - - M/A -
Other 1.5 4.6 £.3 2.0 a.n T2 1.7
Morg Than One
Alternative 7.2 13,3 - - - XA -
Round-Trig by Same Traniit Mode
Yes 81.2 6.8 3.3 51.0 50,9 75.8 £9.8
o 8.8  23.4 6.7 £7.0 5.1 4.4 30.4
Aulte Avedlabiliity for Trip
{onvenient NIk /R 8.6 15.9 8.t XA 19.6
Inconventfent NIK /A 18.7 18.9 0.0 N/A 15.0
Not Avatlable Nk LT ) 72.7 §7.2 .5 MR §5.4
)

Apsoonses Trom Bes surveys aversged.
K7K deviytes informstion not aveiladls.
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dependent than asers nf the other Services. about 31i% of
the DRR users (1% an Augustd said they could not have made
theote tripn mwithoul LER. in addition, 3% said they uwould
fave- used RTH bhuses asw an alternntive. Thi combination ot
these responses WUaE significantly targer than for clher
modon .

In summary. synmervilie Shuitie and Urban PERT users
mainly capsisted of former RTS users, and thetr characlteris-
tios uere not signsficantly different than the respective
2TS user population surveyed. pAB and the frondeguoit Loop.
sn the other hand, had more older and transit-dependent
users than the RTS LeErVviICes. frondequoil DAB had a greatet
proportion ot transit-dependent users than in Greece. where
fined-route servicoes Were not as readily avatlable.

59.9.13 yser Attitudes

The RTS and PERT aon—-bhoard sSurveys contained attitudyi-
nnl gquestions that asked users to rate transit travel in
pochester on & scale of 1 to 5 (1 being the best) according
ta cleven travel charactieristics fsafety. cost. etc.), and
to rate hou important cach of these characteristics were in
making their modal travel decisions.

The results are shoun in Exhibits 9.11 and 9,12 for siX
user groups according to service. jrondequoit Loop Bus
users constituted too small a sample for deriving reliable
results, and are excluded. The dnashed lines represent day
and night users st Irondequoit figed-route services befaore
the i1ntroduction of PERT. The solid lines represent various
PERT user groups. while the dotted line represenls users of
RTS Routes 9 and 10. which di1d not change during the demon-—
stration. The latter group i1s thus a control group for
comparative anoliysis. pi1iierences betuween BETS roules uore
minor,. and have consequentiy been ignored 1in this analysis
in order to simplily the presentation.

pTS users rated simplicity., sately, and convenience the
highest. but PERT's modernity and comfort uans also rated
more acceptable than the other transit features. Percep-
tions of transit generally worsened after PERT was intro-
duced, except for DAB users. Houever., DAE users inciuded a
large proportion ol elderly persons. and elderly users
generally had the most favorable perceptions of transit.
For example, daylime elderly users of RIS services before
PERT rated transit an averpge of 0.5 points better than the
total daytime user ratings. put with littie difference 1n
the rank ordering ol atiributes compared to younger users.
Thus. the favorable perceptions of DAB were partly skeued by
this difference i1n user ages.
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EXHIBIT 9.12
IMPORTANCE OF TRAVEL CHARACTERISTICS BY USER GROUP
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Other notadble differences betuesn PERT and ETS user
perceptions include:

* PERT service users felt transit was more complicated
than did RTS users;

* Summerville Shuttle users felt. transit was less
convenient than did other user groups;

* All users {sxcept DAB) in the “sifter™ surveys hsad a
less favorablie perception of the cost of transit
service compared to “befora™:

* PERT users feolt that transit uas guieter and more
comfortable than did RTS users: and

* Summerviile Shuttle users felt transit was s lower-
status form of travel than did other groups.

Iin genernl, the resulis showed that PERT improved the
perceived comfort (including noise levels? of transit,
reflecting the use of the smalier buses. However, they also
perceived trangit to be more complicated to use. Summer-
viile Shuttle users found transit less convenient, reflect-
ing the elimination of & fixned-route and the new transiar
requirenent for CBD-bound travel. The worsened perception
of the cost of iransit reflects the May 1976 fare increase
rather than any PERT innovations.

Exhibit 9.12 shows how users judged the importance of
the various transit charscteristics. In this case, no clesr
trends belween belore and after PERT service implementation
emerged. Rather, users were found to consistently emphasize
salety, convenience and punctuality in their travel deci-
sions. Elderly users gave additional weight to the cost of
travel, but it still ranked behind safety., convenience and
puncituality.

Interestingly., the "before™ surveys showed that RTS
users judged transit favorably regerding saiety and conven-
ienice, but less so regarding punctuaslity. This indicated
that the greatest improvements were needed in the area of
punctuality. Yet demand-responsive t-ansit primarily empha-
sizes convenience, ssfety snd comfort and often sacrifices
punciusliity. DAB users. for exampie, rated predictability
a8 the worst atiribute of JAB service ia two 1876 surveys
{Appendix D). The April 1977 DAB attitudinal survey.
although conducted during a period of greatly improved reli-
ability, disclosed that punctuslity was the still second
worst attribute of DAB service dDehind cost (see Appendix E
and Exhibit 9.123.

Since Irondeguoil’s demand-responsive transit did not
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slleviste the existing transit users® major problem oi
punctuslity, it would oniy have bheen & successful innovation
4§ significant numbdsrs of transit-dependent rasidents., who
are less concerned with punctumlity, couid have been
sttracted to transit.

In order to sveiuate route rationalizstion in lronde-
gquoit {the replascement of RTS fined-route services by PERT
services), users of Routes S, 7 and 12, the RTS services to
be nitered, wers identified in the March 1976 RTS survey for
a follouw-up survey. In Decembesr 1976, & telephone survey
uass made of these former users {see Appendix 11). Of the
194 persons identified, 123 (A3.4%) were succassiully
contacted. About one-third were not ausre of the changes
which had been made in the transit system as a result of
PERT, but this partially reflected the survey's inclusion of
passengers boarding or unboarding between Norton Street and
Ridge Road, where no changes were made. Others lived
outside the Irondequoit area, and did not regularly travel
thers.

Altogether. about 76 persons remained who cited having
te make the same type of trip as when they were surveyed in
March 1976. Among Route S and 7 users, mosi of whom could
use the Summerville Shuttle, 42X stated they most frequently
used the new PERT service. This supported the conclusion
based on ridership counts that only about 45X of the former
RTS ridership shifted to the Summerville Shuttle. (See
Section 9.3 for analysis of impact on the number of riders,
and Section 10.4% for revenue impacts.) Twenty-two percent
reported they shifted to RTS during the pesk periocd and
about 10X used other RTS routes during the oiff-peak period.
About 8% switched to driving. 10% were driven, and &X used
BABE. Former Route 12 users almost il switched to using RTS
during the peak period.

oversll, Route 5 and Route 12 users preferred the old
system by a ratio of more than tuo to one, while Route 7
users were evenly divided in their preference. RAiter PERT
uas introduced. part of the Route 5 alignment no longer
received fixed-route transit service, but along the Route 7
alignment the Summerville Shuttle provided egquivaslent cover-
sge,; slithough slightly less frequently. While# the Loop Bus
served tha sliminated portion of Route 12, it operated in
only one direction. Route 12 passengers alsc had to detour
1o Rochestsr Ganeral Hospital in order to transfer.

Those preferring the former system most often cited its
reliability and convenience., Those preferring the neuw
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system cited = grester variety of reasons, but mainly its
speed and relisbility. As in Greece, the most severe criti-
cism came from users uho were no longer served by = fixed-
route bus where there once had been one.

Relstively feuw people stopped using transit because of
the changes, but many switched to RTS during the peak
period. The PERT replacenment services {the Summervilie
Shuttle. DAE and the Loop Bus) thus carried feuer persons
from thess fixed-route corridors than the iformer RTS ofi-
pesk services., atiracting relatively few new riders. The
ridership response to route rationalization in Irondequoit
indicated that PERT services were not successfiul substitutes
for the RIS services. The impact of diverting users to the
peak period is undesirable. considering the pesking problems
nirveady famced by public transit operators.
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‘316. IROKDEQUOIT: PRODUCTIVITY AND ECONOMILS

This chapter snslyzes prtﬁutiivi%its,=ucnit and reve-
aues for PERT services in irondequoit, dividing the data
into the same five periods of analysis discussed in the
preceding chapter {(i.e.. April 12-June 1%, 1976: June
21-September 11. 1976: sSeptember 13-December 31. 1976 Janu-
sty 3-June 17. 1977: and June 20-July 22, 1%77). Since PERT
mansgement sggregated the costs of all PERT sesrvices,
¢nciuding those in both Greece and Irondegquoit, it was notl
feasible to sccurstely pinpoint the cost ot operating each
PERT service. Instead. the osverall cost of operating PERT
services was calculated, and each individual service was
assumed to have the same operating cost per vehicle-hour.
in sctuality., the PERT fixed-route and route deviation serv-
jees {such as the Loop Bus, the symmerville Shuttle, Urban
PERT. and Routes 1% and 23) did not require extensive
contrel room efforts, snd the vehicle-hour costs of these
gervices are probably siightly osverrepresented while the
cost of DAB is underststed.

~ All costs reported in the denonstration financisal
reports (released every jour weaks), except for the MIT
contract costs, have been included in the calculstions of
PERT operating costs (see sample financisl report in Appen-
dix 193. However, ceriain iine items ware amortized.
Specifically. the costs allocated under materials, facili-
ties renovation and gonstruction uork were amortized over
ten years, while start-up costs were amortized over five
years. In addition. the capital costs of vehicles and
communication eguipment were amortized over ien years.

txcept for DAB, PERT revenues were estimated by PERT
management by sultiplying an assumed sverage passenger fare
by totsl ridership. These multiplier izsctors were periodi-
cally changed uhen neu data samplings suggested that the
average isre had cehanged. DAB fares wers recorded by the
control room and are more accurste.

The total cost per vehicle-hour of PERT services
{including Greece services) rose from %19.75 in April-June
1576 to about $24.82 during the last three months of 1376,
veiore climbing to $32.66 in January-June 1977. (Hith
inflstion running st about 6% during this period, only abhout
$1.00 of the total increase can be attributed to rising
Hages and material costs.}
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The 1377 costs were very high because seven new vehi-
cles were acguired, six of which were leased. The monthly
leasing costs were higher than the amortized costs of
purchased vehicles. 1In mddition, services were cut back
during this period while smaller proportional cuts were made
in msintensnce, conirol room and management functions. Over
the sntire 62-week period analyzed, the totsl cost of
providing PERT services sversged $25.20 per vehicle-hour
with depreciation of vehicles and communications sguipment
sccounting for an estimated #3.07, or 12.2X% of this totsl.
The costs of computerized dispatching were included in the
MIT contract. and sre not considered in this analysis, as
well as other specisl demonstration costs such as those
alloosted for service planning. evaluation and duts colliec-
tion. Exhibit 10.1 summarizes the breakdown of the PERT
costs considered in this chapter’s snalysis.

PERT's unionized driver salaries averaged %10.75 per
vehicle-hour. sbsorbing %2.6%X of the totsl operating costs;
although PERT operators in Greece during 1375 aversged $9.17
per vehicle~hour. this sccounted for about 50X of tolal
operating costs. The basic driver uwage rate per work-hour
was $5.80 in January 1975, $6.%0 in January 1976, and $6.61
in January 1977 {sanual increases of 10.3% and 31.3% respec—
tively). PERT msintenance expenses and depreciation charges
per vehicle-hour rose at a much faster rate during 1976 and
1977, which ocifset the labor wage increases.

8y comparison, RTS operating costis per yehicle~hour for
the fiscal yesr ending March 31, 1377 uere much lower than
for PERT, averaging $20.96, with depreciation sccounting for
$1.3% or 6.4%. RTS and PERT driver wages., fuel, ¢il, and
maintenance costs per vehicle~hour were comparable (see
Exhibit 3.17). Houever, the PERT vehicle fleet uas much
iarger in relation to the number of vehicle-hours operated.
and also used expensive communications sguipment compared to
KTS buses. In sddition, PERT had significantly higher
maagement and control room costs per vehicle-hour.



PXHIRIT 1001
PERI GPERATING COSTS (CREFCE AND TRONDEQUOIT)

A Weeks: L2WT6-6F10717

Cost/Vehicle-tour  Percent of Total

Driver Waaes ond Benefils 10,75 842 .65
Tuel and i} §.38 5.5
Vehicle Maintenance® 3.44 13.F
Control Poom Wages & Renefils Z.99 11.9
Administration & Manacement 1.91 1.6

vehicle & Communicatlions
fauipment Depreciation” 3.07 12.2

Otker Eouipment, Rent and
{ither Amortized Expenses
{start-up costs, transfer
station, otc.} 1.66 £.6

TOTAL §25.20 101.0%

% S i —
The leasing of seven vans beainnina in February 1977 included
maintenance services, but entire leasing contract costs
assigned to vehicle depreciation.
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19.2

Exhibit 10.2 summarizes the supply and demand levels
== wvehicle productivity, costs per pessenger, and revenue
receipts «- achieved by the various PERT services operating
in Irondequoit for assch of the five periods. The four-month
period between September and December 1976 is used in most
of the presentation because. for most services, it resembles
a steady~-state period occurring five months after their
introduction. 1In mddition, several of the sarvices were
terminated or cut buck asfter this time. so this period is
the most appropriate to use for comparative analysis.

10.2.1%

Vehicle productivity on all of the PERT services uas
lower than the RTS5 regionuide system average of 26 passen-
gers per vehicle-hour. The highest PERT productivity was
19.2 on the special group services for the transit-depend-
ent; however, these services carried less than 2% of the
entire Irondequoit PERT demsnd during this period. Those
services which essentially replaced existing RTS services —--
Urban PERT, the Summerville Shuttle, and Routes 1% and 23 --
had the next-highest productivity levels, ranging betueen 11
and 14 passengers per vehicle~hour. Both subscription serv-
ices recorded 8.3 Passengers per vehicle-hour betuween
September and December 1976, although higher productivities
were achiesved initially.

irondequoit work subscription service had higher vehi-
cle productivity than in Greece because Park-snd-Ride
passengers were carried on R.M. return itrips to the service
arez and because of higher load factors. During the fall
1976 period analyzed, there was an average of nine work
subscription passengers per tour (excluding Park-and-Ride
Passengers) compared to about eight in Greece. MWork
subscription trip lengths in Irondequoit were also longer
than in Greece because of the longer trips to the Xerox
olifices in Webster.

irondequoit’s Loop Bus and DAB had the lowest producti-
vities of §.4% and 3.3 respectively in the #all of I976. The
entire set of Irondequoit PERT services had & vehicle
productivity of 7.7 passengers per vehicle-hour, considers—
bly higher than the Greece PERT service average of 5.6
{December 1973-March 1976). However, the irondequoil serv-
ice package contained several fimed-route services with
relatively high vehicle productivity. The lrondeguoit DiB
service vehicle productivity was lower than that of Greecse,
and its average trip length was also shorter than that in
Greece. Thus, after all PERT services -- except DAB and the

10-4%



EXHIBIT 10.2
DEMAND AND SUPPLY DATA FOR FIVE PERIODS OF ANALYSIS

FPERICGD
i 2 3 4 5
10 Weeks 12 Weeks 15 Neeks 24 deeks L Weeks
[4/12/76- (8721476~ {913/ 76=- {1r37- {6J207%7-
_5/19/76) _§/13/78) 12731476 17477 pFreipel
Al §+ PERT Services
SICEDL SPECIE! services and
nandicapped servicesl:
waekly averages
scheduled Driver Runs 7% 10t ° 25-30° NFA
Late Hunt 5.0 13.0 "3 bR - XA
Fanicia-Hours 563.6 496.2 471.6 201.3 98.6
Jenicie-Miles £438.9 3707.6 R4G3.6 280.6 N/R
Miles/Hour 11,82 11,55 1.8 11.33 /K
Passengers Carried 1966.2 3330.5 682.9 1231.2 203.7
yehicle Produttivity
{Fassengery/ 7.04 8.7 LA | 6.12 &.10
yehic la-Hour}
Zevenue Hecelived $127%.97 1095 .26 11114,30 564,91 $263.37
Revenue/Passenger 50.32 £3.33 $6.31 10.46 $0.65
Revenus/ Yentcle-rHour 2.2 £2.21 £2.35 2.1 $2.68
Esrimated Tost/ % .
Yontcle-H 115,76 §22.77 24,82 L3266 K/ R
rytimacad Cost/
Passenger 7.8 §3.3% $1.22 §5.34 N/&
Opersting Ratio e :
(Reverues /Costs 4.1 0.%0 0.09 .09 Hik

.

# yandicapped service also provides from [rondequotit
griver runs; excludec from olner dats.

b Handicapped and special services proviced s
Trondeguatl driver runs, sxcluded from other dats.
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(Exhibit 10.2, Continued)

Dinl-A-Jus

Oztly Pastengers
Tesnsforring
Passengers

Non-Transferring
Pazienqers

Datly Trips
Passengers/irip
Datly No-Shows
No-Shows/Trip

Daily Cancellations
Cancellations/Trip

Deily iate Bus
{omplaints

Late Bus Complaints/
Trip

Dafly Yenicle-Hours

¥enfcle Productivity
{Passengers/
vanicia<Hour}

Lottt Per Passenger

Datly Revenue

Tevenus/Passenger

Revenue/Vehicle-Hour

Operating Ratio
{Revenues/Costs]

PERIOD
1 4 3 %
10 Neeks 12 Heeks 16 Neeks 24 Veeks
(#7127 76 {6/21776- 19/11/76- E173477-
6/15/76) 3/11/76) 12731776}  &/117MY
73.8 85.3 105.4 8.8
-
1% 25.0 20.0 10.8
24,5 56.3 85.0 41,8
42.% 56.8 3.8 16.7
.12 1.50 1.51 1.16
1.9 2.6 4,7 1.5
{.088 0,046 0.044 5,083
1.5 2.7 5.5 2.3
2.034 3.048 3,080 %198
1.1 1.8 6.0 1.0
9,025 g.08 0,088 ¢.021
48.6 5.5 n.z? 19.8
1.5 2.34 P 13
£11.00 $9.73 0.5 531.88
£34, 34 149,36 £47 .55 330,59
10.47 $0.%8 50.4% 50.75
.M £1.3% £1.43 £2.0%
.08 0.06 0.08 0,06

10-6

E deeks
{6/20477~
r(_zggm

55.6
3.5

45.7
45.3
1.21
2.8
0.060
7.0
0.152

N/A

nR
18.7

[F]

Rt

N/R
£40.33

$6.73

$2.16

X/A



{Exhibit 10.2, Continued)

FPERIOD
1 4 ; | i -3
10 weeks 12 Neeks 15 Neeks 24 deels 5 Wemks

{#/12776- (6/21/76-  {$713/76- {17372- (8120777
H19/76} 311176} 12731778}  &711177) T2z}

Loop Bus
Datly Passengery 48.3 4.2 21
Datily Yenicle-Hours 7.5 4.89 .30

Vehicle Froductivity

(Passengers/ 6.43 3.8% §.39
’o':nfc?ﬂbur} :g
g
Lost Per Passenger $3.07 t5.4t £5. 55 ]
&
]
Catly Revenus 11 15,83 %8.3% By
3
Revenue/Passenger 0.3 %5.2a $0.26
%M."Mﬁ!:ihﬁmr 1. $1.08 $1.14
Orerating Ratio
iR 7Costs) 0.09 0.0% 0.95
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[Exhibit 10.2, Continued)}

Sumervills Shuttle

Dafly Passengers

Datly Deviation
Asquests

Deviation Requests/
Passenger

Gatly ventcie-Hours

Yenicis Productivitly
{Paysengersy
Yehicle-four)

rgtt Per Pasienger
Daily Revenue
Revenue/Passenger
Revenue/VYehicle-Hour

Operating Ratic
{Revenues/Costsi

j4-8

PERIDD
1 2 3 & 5
10 Weeks 12 Weehs 16 Meeks T4 Weeks £ Weeks
{81121 76~ {8721/ 16~ {9/13776~ {173777- {&r2a1?7-
&I19/76) 9711776} 121387763 A1} TrEIT1

1544 145.9 128.2 91.%
1.26 2.03 1.00 .18
0.008 0.014 0.008 4.002

10.2 0.2 9.7 5.7 -

2

=

15.14 14.29 13.23 15.97 S

=

pr

.5 11.5% £1.38 12.05 >

3
§28,. 78 £25.5 s1g. 27 513.60
.18 16,17 15.15 50.15
$2.43 $2.50 £1.99 32.%
0.12 g.11 H.08 0.07



{Exhibit 10.2, Continued)

wWork Subscription
Servick

Daily Passengers
Work Subscription
Pare-ang-Ride

_‘-! {return Trip}

Datly Trips

Passengers/Trip

Dafly No-Shows

Hg-Shows/Trips

Baily vehicie-Hours

¥Yehicle Productivity
{Patsengers/
YehicTle-Hour}

Cost Per Passenger
Datly Jevenue
Revenve/Pissenger
Revenye/Yehicle-rour

Opersting Ratis
{Revenuss/{osTs)

PERICD
H 2 3 & 5
10 weeks 12 Weeks 16 Heeks 28 Weeks 5 Neeks
{4/12/78- {6/21/76- (9376~ (W71 (8/20/77-
B19/76) S1Y/T8) Y2711/ 76} TANF RN ] bl rizth
138.8 30.2 148 ;.7
18.8 0.2 53.% 55§
- = 20.8 233
18.2 7.3 50,3 52.6
1.03 1.18 1.07 1.0%
403 5.07 5,39 1.29
0.001 a.002 94.007 4.023 2
FE~
g
2.08 $.78 5,00 11.9 -
a
-
]
918 5.38 5.28 £.81 E
A
$2.15 $3.57 £31.00 35,98
£%.09 £18.33 $37.33 t487. 68
%0.48 0,51 $0.50 30,81
52 42 83,90 $£.15 4.0
6,02 a.17 §.17 .12
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{Exhibit 10.2, Continued)

FERIOE
1 2 3 & 5
10 Wewks 1% Weeks 16 Heeks 2% Heeis % Weeks

{4712/ 76- (6721476~ (9713776~ {1377 {6/20/777~
A719/76) §/1V/T6:  12INsTEY &11AIT) HUT}

ARC Subscription

Datly Passengers 27.7 2.0 26.8 22.8 27.2
Datly Trips 5.8 2.8 28,2 22.8 4.4
Passencers/Trip v.0s 1.06 1.03 1.00 1.12
Dy Yenicie-iours 2.08 2.38 1ot 2.9% 31.00
Vehicie Productivily

{Passengers/ 13.52 12.0% 8.2% 7.83 9.06

Vehicle-Hour!

Cost Per Passenger 31.48 $2.27 1301 5828 LFE ]
Datly Revenye 514 22 $12.53 $13.14 $Hi.84 $14. 42
Pevenue/Pyssenger $0.358 $0.53 §0.83 $0.51 £0.53
Revenus/Venic e-soyr 7.5 L5 28 8,37 $3.8¢9 54,31

T 0 s ow o an
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{Exhibit 10.2, Continued)

Urban PERY

Datly Passengers

Gatly Deviation
Reguests

Jeviation fequests/
Passenger

Datly vemicle-Hours

vehicle Productivity
{Passenqers/
yehicle-Hour)

Zost Ver Paggenner
Daily devenve
Revenue/Pissenger
Revenus (Venicis-Hoyr

Cparsting Zatis
{Revenues fCosts

FERIOD
1 2 3 4 5
10 Weeks 12 Newks 16 Weeks 26 Neeks % Weeks
{47127 76- iB/21/76= 19/13/76- 1yn. (ﬂwﬂ-
£/19:16} 37114768} 12731478} 1NN _nann
242.3 185.0 71,9
040 .32 D.aZ
N0 f.0008 .002%
I5. 3 12.5 12.5 %
e
=5
b
i85 2% 13.22 1378 S
=2
T
3
it 1,72 £1.41 A
172 84 £38.19 $30.587
30,30 5.3 $0.18
%2 38 %3.06 $2.48
§.23 43.13 08.18

10-11%



{Exhibit 10.2, Continued)

PERIOD
: 2 3 & 3
: 10 Weeks 12 Weeks 16 Weeks 24 Meeks 5 Weeks
(8n12475- (8721776 (9713776~ (WUMTT- (6720777
B19/75) S/11/76Y 12731776 B/1ITTY 17221771}
Routes 14 and 23
Dally Passengers 119.2 95.4 119.%
Datly veniche-Hours 6.0 0.4 0.3
Yenicie Productivity %
{Pt’-‘imf -
Venicle-Hour} 13,94 $.16 11,62 s
"
Tost Per Passenger $1.65 $2.49 1208 =
(>
>
Datly Hevenue $56.73 $41.37 $47 .65 3
fevenue/Fassenger $.48 50.43 $0.40
fgvenue/Vehicle-Hour $5.47 §1.97 145.63
Opereting Ratio ; .
[Revenues/Costs) Hean L 0.1%
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AP0 subscription - were eliminated 1a June 1977,
frondequott®s vehicle productivity tumbled to a tow of 4.1
Passengers peér gehiclie-hour.

DABR vehicle productivily was also much louwer than iLthatl
experienced in other DAR sysiems. uhoere -~ for the domand
density served an Irondeguoal - wohiele productivaly
hotuwesn 5 B and 5. % pausncongers per vehicle hour would be
expected . The Irendequost DA% servicoe. with productivily
fteverls between 7.5 asnd 1. %, was srentiteantly louer than
these olher systems, suggesting that operating efficiency
was worsse than average. Houpver, sctvice levels, demand
patterns, and other ifactors which could affect productivity
jevels were not considered,

6.2.2 Conts Pexr Passenger

The averane cost per passenger, obtained by dividing
the fall 1976 average operating cost per vehisie~hour by
vehicle productivity. was $3.22 lor all Irondegquoil PIRT
services, but ranged from 31.30 ior the special services to
$7.%8 for DAB f(see Exhibil 10.23.

tn comparison. RTS reported an average cost of $.81 per
revenue passenger carvied, the Symmervilie Shuttle, Urban
PERET. and Routes 1% and 23 had umii costs aof +1.88, $1.81%.
and $2. 18 respectively. Work and ARC subscription cost
$1.008, and the Loop Bus cost was $5.65 per rider.

Theee results suggest that many DAB and Loop Bus trips
could have been carried less eunpensively by private tax:i.
For example. the sverage 2 0 mile DAB Lrip would have cost
about $2.05% by taxi (75 cents for the first ane-seventh of a
miie and 10 cents per one-seventh thereafter). Since there
was an averoge of 1. 5 passengers per DAB trip, the average
cast per DAR traip was $11.25. Loop Bus trip length daty 1s
unavaitable, but il was probably under 2.0 miles, 50 a
comparable tax: trip would also have been much cheaaper.

Mest of the other PERT services were less axpensive per
passenger than the same trip carried on a private taxi.
kssuming an Urban PERT average trip Ifength of 2.5 miles
thal? the average route lengthl), a copparable taxi trip
would cost $2.5%5%, compared to the average Urban PERT cost
per passenger of only %1.81. The work subscription service.
however, had an average trip length of aprouimateiy B.6
miles (exnciuding Park-and-Ride passengers}., and its average
per-passenger cost of $4.14% (again excluding Park-and-Ride
passengers, who are assumed ilo ride st no additional cost)
was considerably less than the comparable {axi cost of
$6.75.
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10.2.3  Revenues

secsuse of their low productivity levels, none of the
PERT services covered more than sbout 25X of their costs
with revenues. Most services had revenuss of betusen 10X
and 25% of total costs, mith the recovery ratios generslly
decrsasing over time. as costs continued to spirai.
Rowever., the Loop Bus ané DABR had revenues totaling only 5%
or 6% of costs. Following the fare increase of Janusry
1877 DAB revenue per vehicle-hour rose by 38X, but revenue
recovery wWas essentially unchanged because of incressed
operating costs.

Although vehicle productivity in Irondegquoit was higher
than in Greece, revenue recovery was lower because of & much
jouer average fare per passenger. Consegquently, Irondequoil
PERT services during the fall of 1976 generated revenues of
$2.35 per vehicle-hour, compared to $31.8% in Greece in the
pecember 1873-March 1976 pericd. (Greece revenues subse-
guently dropped due to passenger josses and service and fare
modifications, but still aversged $3.32 per vehicle-hour
during the same September-December 1%76 period considered
fer the lrondeguoit service analysis3. During this period,
a1l Irondequoit®s PERT services covered about 9% of their
costs with revenues, less than half the 21X recovery ratio
gresce achieved.

10.3

A11 of the Irondeguecit PERT services operated well
under capscity, in the sense that load factors were lou and
excess sesting capacity existed. In general. s fixed amount
of service uss provided, and passenger fluctustions wers
sccomodated within this allocation. The sarginsl costs of
thesa services uers consequently nest Zaro.

The exception was DRB, in which vehicle-hours {and
thereiore cosis)' varied according to demand levels, and
thereiore there is some measurable marginal cost per passen~
ger. During 1976, however. the supply of service was sctu-
ailly decreased as demand incressed, because demand uas
initially overestimated and two vehicle supply cutbacks were
required bsicore a more efficient supply level was achieved

Tpesides being s proxy for actuml costs, the use of vehicle~
hours as the cost variable is especially helpful in this
case becasuse PERT operating costs rose rapidly in late 1876
and 1977, distorting marginsl cost analyses based on dats
from these tuc years.

19-1%



in the fsll of 1978, A waak negative correlation (r = -.27}
thus exists between service supply and demand in 1976. This
suggests = negative marginal cost per passenger, but is in
fgct due to the vehicle supply resdjustments which ifcliouwed
the demand overestimation.

HMore meaningful merginsl cost sstimation can be derived
from examining supply and demand data generated during the
tmli of 1976 and the first half of 1977. In this cuese. the
marginsl cost iz found to Le about two-thirds of the sverage
cest, s shoun in Exhibit 10.3. This is slightly less than
the estimmted Creece marginal cosil per passenger, but about
the same as that achieved in Greece when trip length uas
eontrolled for. (Since the Irondequoit DAB service area did
not change during this period. trip iength is assumed to be
constant;: see Section 7.3 for Greece results.} The results
confirs the conclusion drawun in Lreecea: that increasing
returns to scale are possible.

10=~15
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10.%  ROUTE RATIONALIZATION

Roule rationslization, or the subsititution of demand-
responsive services for low-productivity fixed-route serv-
ices, occurred on & smaller scale in Irondegquoit than in
Grewce. The mazor changes in the Irondeguoit fixed-route
system invelved medifications to Routes 5, 7 and [2 during
the off-peak period. The PERT substitutions for RTS night-
time services {Urban PERT) and Routes 1% and 23 did not
substantially change the nature of these services, snd the
vehicle-hour substitution was essentisily one to one. The
higcher unit cost of providing PERT services reisiive to RTS
services suggested that total costs rose slightliy as a
result of these substitutions. However, the reported
disparity betueen PERT and ATS costs per vehicle-hour is
probably an abervation ifrom the long-run trend in which the
coests would be similar. PERT costs were inflated by the
poor vehicle performance nucessitating an unusually large
fleet size. and a3 greater management sffort prompted by the
complenity of the demonstiration planning and evaiustion
process. resulting in higher short-run costs.

Puring the midday and sarly evening periods, RTS sarv-
ice north of Ridge Rond on Routes 5, 7 and |2 was elimi-
nated. The Summervilie Shutile substituted for Houtes & and
7 in Western Irondeguoit. DAB and the Loop Bus provided an
siternative where Route 12 formerly opermted. DAB slso
served most nf the area i1n uwhich Eoutes 5 and 7 coperated.
Since DAY snd the Loop Bus served an area that extended far
beyond the fcrmer fiwed-route corridors, it is insppropriate
to consider the cost of previding these services as a
figed~route replacement cost. In add:ition, less than 7% of
the {ormer Rouie 5, 7 and !7? passengers surveyed reported
that they used these services as substitutes i{see Section
5.10). Therefocre, D2B and the Locp Bus costs are not exam-
tned in this anaslysis, and only the Summerviile Shuttle is
considered to be @ replacement of ETS ftixed-route services.

Exhibit 1¢.4% shows thai the replocement of Routes 5 and
7 by the Summerville Shutile resulted in 5 net daily
decresse of three vehicle-hours. Thiz smounts to sn annual
savings of abeoul $20,000,. sssuming & per-vehicle-hour gost
of $22.00 {combined average vost for RTS and PERTY.
Although there was 8 decressze 1n ridership associated with
the change (see Soction 9.3), most of this decrease repre-
sented ridern diverted te¢ cther ftransit services, some (such
&8 DRB) with higher fares. Thus, there probably was not a
mujor change in net {rans:t revenues csused by route ration-
milization.

The cost savings cited above came at the expense of

both route mileage and service frequency. The Summerville
Shuttle operated along wil of the Route 7 path north of

18~-17%
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Ridge Road and then slong the Route 4 path norih of Cooper
Koad. Consequently, an approximste 2.6 mile stretch of S5t.
Paul Boulevard betueen Ridge Road and Cooper Road formerly
served by Route 5 no longer had transit service. in addi-
tion, Route 7 formerly operated at 15-minute hesduays during
the midday cffi-peak period; the Summerville Shuttie operated
at m 4S-minute headway.

RTS uss sble to eliminate two buses during the off-peak
period, uhile = single bus was used to provide Summerville
Shuttle service. However, the net decrease in vehicle-hours
suppiied was only 23X (3713} despite the 50% decrease in the
number of buses. This discrepancy was caused by the dead-
heading time required of the KTS buses to travel to and irom
the ATS garage when they were taken out ot service after the
morning pesk period and returned in the sfternoon. The RTS
gsrage was approximately six miles from the Summerville
Shutile route.

Thus, route rationmlization in Irondegquoit resulted in
a reistively small cost savings of about $20,000 annually,
and this was sccompsnied by a small decresase in coverage and
service fregquency. The entire Irondequoit service pachage
had an annual net cost of around $500,0800 during 1976, prior
to the service cutbacks of January 1977. This represented
about 9% of the RTS 1977 fiscal yesr annual deficit;
however. lrondeguoii PERT services only carried slightly
pore than 1% of the RTS passenger demand. The cost per PERT
passenger thus greatly exceeded that of the conventional
transit system in Rochester. and this was the primsry reason
that the work subscription service and the Loop Bus wWere
eliminated. Other services, including Urban PERT, the
summerville Shuttle and Routes 14 and 23, fniled to generate
higher demand than the RIS services they replaced. and were
thus slso eliminated. The RGRTR has also investigated more
cost-~effective tochniques for operating DAB and the special
gervices for the transit-dependent, and intends to adopit one
of these slternatives in order to maintain these services.

10.5

The following analysis uses the number of vehicle-miles
traveled to determine the amount oif energy consumed and
polliutants emitted by DAB relative to other transportation
modes in Irondequoit.

Environmentzl impact anzlysis for Irendequoit subscrip—
tien services cannot be done because no user gUrveys uwere
conducted. The Loop Bus survey had too small a sample %o
yield significant results, but vehicle productivity levels
and user characteristics were similar to those of DAB, %0
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simiiar results would be expected. Most of the other
frondequoit PERT services were direct substitutes for RIS
$ixed routes, and no major changes resulted.

vhe DAB results are based on the i6-uesek period irom
septanber to December 1976 and responses from the pecember
1976 on-board survey. At that time, cridership mveraged 105
pussengers and 31.7 revenue hours per day uere opersted.
pesdheading mileage is assumed to i1ncrease the total number
of vehicle-hours to 35. During this period, the average
ettactive operating speed uas 11.4%1 miles. {(This is based
on vehicle mileage data collected for sll Irondequoit PERT
gervices; separate mileage racorGs for DAB were ol availa~
bie.} Thus, DAR traveling 11.%1 miles -per hour for 35 hours
per day generates approximately %00 vehicle-miles per day.

The tuc-day on-bosrd survey results from December 1976
{uweighting Saturday responses by one-fifth) show that 25.9%
of the respondents would not have taken the trip ii DAB uore
not availablie, 23.8% would have used RTS transit services,
$.3% would have walked, 11.8% would have driven themselves,
22.5% would have been driven by others, and 8.2% would have
used mnother mode., usually a tax:. The sverage DAE direct-
distance trip length of 2.0 miles 1s used for Irondequoit’s
calculations. It is also assumed that half of the DA
riders who would have been driven uould reguire a specisl
sutomobile trip to make their trip, while hali uould travel
with someone who was already making the trip. On these
trips, an average extra deviation 1s assumed to be one-
fourth the average trip length (0.5 miles), and a taxi dead-
heading factor of 2.0 miles is added (see footnole in
Spction 7.53.

Thus., if DAB did not cperszte in frondeguosit, the total
vehicie-miles traveled is czlculated a&s5:

Ho trip: 105 passengers X {25.9%) X ¢ = 0
RTS bus: 105 passengers X {23.8%) X0 =0
Malk: 105 passengers X {8.3%) X% ¢ =0

futo diverted: 165 passengers X (11.4%% X 2.0 miles)
= 24 vehicle-miles

Auto passengers
diverted: 105 passengers X {22.5%)
% (2.0 miles + 0.5 miles) X 0.5
= 30 vehicle-miles

Taxi diverted: 105 passengers X (8.2%)

¥ {2.0 miles) X 2.0
s 34 vehicle-miles
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Total = 88 vehicle-miles.

Irondequoitl DAB generated about four and one-haif as
many vehicle-miles as would have occurred if passengers had
used other modes. Environmentally. this impact is magniified
by the poorer gasoline efliciency and greater nuaber of
poliutants esitted per hus vehicle-mile as compared to the
mutomohile. Howuever, these adverse effects shoulid be
considered in light of the benefits received by other users,.
as well us DAB's impact on the total environment. Survey
resulis documented that 26% of the riders would not have
mada a trip if DAR were not available. and another 32X seem
to have preierred DAB to alternstive transportation modes.
Relative to the total vehicle-miles generated by area resi-
dents {approximately 17.800 automobiles ouned by DAB target
ares residents travel 27 miles per day {(sssuming 10,000
miles per mutomobile per year} resulting in 481,000 vehicle-
miles traveled per dsy). Irondequoit DAB added only about
.06% extra vehicle-miles per day. In Greece, DAB generated
two and one-half as many vehicle-miles as would have other-
wise occurred, and less than 1% extra miles relative to
total vehicle-miles traveled per day.

Thus, any adverse effects of the Irondegquoil DAB serv-
ice on energy consumption and air quality were relatively
minor when compared tc those generated by other travel
modes. & similar conclusion was also reached in Greece.

700 Coples
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