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EXECUTIVE SUMMARY

Introduction

The Palm Beach County Transportation Authority (PBCTA) introduced acces-
sible fixed-route service on its countywide CoTran bus service in May 1980.
Using 23 "New Look" General Motors transit buses retrofitted with TDT G-30
front-door 1lifts and clamp-type wheelchair securement devices, and 40 new
Transportation Manufacturing Corporation Citycruiser buses with similar equip-
ment installed during production, CoTran offered 100% (full-fleet) accessible
service.

A $689,000 UMTA Service and Methods Demonstration grant funded the pur-
chase and installation costs of retrofit equipment, marketing costs, driver
training costs and data collection for evaluation purposes. A separate UMTA
capital grant funded the purchase of the new buses.

The Transportation Systems Center (TSC), which serves as the research
branch of the U.S. DOT and is responsible for SMD demonstration evaluations,
conducted this evaluation for UMTA, through its evaluation contractor, Multi-~
systems. TSC has been monitoring the progress of several lift-bus projects
sponsored on the local level, although only a few others have implemented
accessible service on an entire fleet.

This report addresses the results of the full-fleet accessibility project
in Palm Beach County from the beginning of the project until July 1981. Much
of the project evaluation is based on surveys of 20 CoTran lift-users and 60
disabled non-users, conducted during May and June 1981, about one year after
the entire system became accessible. 1In addition, Multisystems obtained oper-
ations data and surveys from bus drivers and able-bodied riders from CoTran.

Project Setting

The environment in which the demonstration took place had an influence on
project results and on the transferability of project conclusions. Several
characteristics of Palm Beach County led to its selection as one of UMTA's
demonstration test sites for full-fleet accessible service. These character-
istics include: a flat, negotiable terrain; a warm climate; a small but grow-
ing transit operation; and, most significantly, a large elderly and retired
population (since disabilities are more prevalent among the elderly). It is
probably the proportion of senior citizens that makes the area most unique --
308 of the county population is over 60 years of age and some municipalities
are populated primarily by senior citizens. The above characteristics were
expected to encourage lift ridership.
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Marketing was a major element of the demonstration and accounted for
nearly 20% of the grant funding. CoTran's public relations and advertising
contractor designed and implemented the marketing program. Among the market-
ing media utilized were television and radio public service announcements,
news coverage, newspaper advertisements and insert brochures, direct mailings
to human service agencies, newsletters, slide shows, billboards and field
demonstrations of the equipment. Representatives of the disabled and social
service agencies as well as regional planning and CoTran staff believed the
marketing program was very effective in informing the public, particularly the
disabled, about the service. This belief was confirmed by survey results.

CoTran made several decisions regarding operating policies at the begin-
ning of the demonstration that impacted ridership and relations with the dis-
abled, including the following: (1) only wheelchair users were permitted to
use the 1lift; and (2) no wheelchair user would be allowed to ride if they
could not use the securement device on the wvehicle. These policies were
changed during the demonstration to permit wider usage of the equipment.

Equipment

The lift equipment utilized by CoTran was among the earliest generation
lift devices for transit buses. (TDT has since redesigned its lift and con-
siders the G-30 model a prototype design.) CoTran experienced several 4diffi-
culties with the 1lift at the outset of the project. Two of the major problems
were ramp edges that were difficult for wheelchairs to traverse and 1lifts
drifting from the stowed position due to changing hydraulic pressure. Addi-
tional devices had to be purchased and installed to correct these problems;
the lift drifting problem was never completely resolved. Other major problems
experienced during the demonstration were electrical and switch malfunctions
and, on the retrofitted buses, structural weakness caused by the lift instal-
lation.

Probably the most significant design flaw was the short lift platform
which could not accommodate some power-drive chair users. This problem was a
source of dissatisfaction among members of the BFDC and received widespread
news coverage. In addition, the clamp-type wheelchair securement device which
cannot be used by Amigo and power-chair users was criticized (although any
wheelchair user who can secure themselves with the safety belt is now permit-
ted on the vehicle).

The frequent malfunctions of the lifts experienced at the start of the
project were reduced as the project progressed. For most of the project,
CoTran experienced 1lift malfunctions at a rate of 0.3 per bus per month.
Three of every four drivers responding to a survey viewed the 1lift equipment
as reliable.

Breakdowns attributable to 1lift equipment problems on the road which
generally resulted in "changing-up" the bus (making vehicle substitutions)
occurred at a rate of 0.1 per bus per month. CoTran was able to reduce the
frequency of road calls by using the radio to instruct drivers in how to
operate the 1lift and by screening drivers as they pulled into the garage to
make sure that they knew the operating procedures.

As a result of 1lift malfunctions, CoTran expended an average of 0.8
mechanic-hours per bus per month in 1lift repairs, repairing 20-25% of the
fleet every month. The retrofitted buses consumed more than twice as much
lift repair time as the new buses.
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Ridership

During May 1980, when service on all routes was implemented in the midst
of an intensive marketing program (much of which related to other system
changes), 18 boardings were recorded. Ridership grew in stages as the project
progressed, reaching a peak of 151 by the following March (198l1). The timing
of the initiation of full accessible service in May may have contributed to
the slow growth rate. CoTran ridership typically peaks in February or March
and falls in the late spring and summer as winter residents return north. As
a result, a drop in 1lift usage was noted in the late spring of 198l. It is
important to note that the lift-user surveys and travel diaries indicated that
there were several passengers whose trips were not recorded on driver logs;
thus, some undercounting of lift usage is evident.

Initially, CoTran only permitted lift-use by persons in wheelchairs. By
September 1980 the policy had changed to allow ambulatory (non-wheelchair)
passengers to use the 1lift, since CoTran buses have no kneeling feature to
otherwise assist those with difficulty boarding via the front steps. However,
it appears that this policy change was never advertised to the public. As a
result, there may be a number of potential 1ift users who have not tried the
1ift because they do not use wheelchairs. March 1981 figures show 16 board-
ings by ambulatory disabled or just over 10% of lift-trips. However, rider-
ship reports for the succeeding four months show no lift usage by ambulatory
passengers -- a surprising result, if accurate. Only four to five individuals
were apparently responsible for these trips. Since the winter season draws to
a close in April, and since their disability may have been of a temporary
nature, it is entirely possible that these riders either no longer needed to
use the bus or the lift.

The peak 1lift ridership of 151 per month recorded in March 1981 repre-
sents a mere 0.04% of total trips and 3.4% of handicapped transit trips (made
by those presenting handicapped I.D. cards). Over the course of the project
both lift-user and non-lift handicapped ridership has grown. 1In early 1981,
handicapped ridership represented just over 1.1% of all riders. While 1lift
ridership grew to three times the amount in the period from Juqé 1980 to 1981,
total handicapped ridership grew over ten times. The extensive marketing
activities oriented to the elderly and handicapped funded as part of the
demonstration may have made a major contribution to increased!ridership among
the handicapped, even among those who do not need the lift. Of course, actual
improvements to the service, particularly in the area of vehicle comfort, may
have greatly enhanced the usability of the service by handicapped people who
may be very sensitive to ride quality, seating comfort, and temperature con-
trol.

Most of the lift users have experienced increased mobility as a result of
the service: 69% reported traveling more often and 50% travelling "very much”
to new places and activities as a result of the lift bus. Lift-users rated
the lift-bus service quality as "good" to "very good" and 95% of them indi-
cated they would use the service again. When asked whether they would prefer
a door-to-door service, the respondent group was split.

Travel Behavior

Surveyed lift-users and (disabled) non-users were found to be quite simi-
lar in many respects, such as sex, residential location, occupational status,
use of aids, functional difficulties and affiliation with agencies. However,
surveyed non-users are wealthier, have greater access to automobiles and make
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on an annual basis (in 1981 dollars) totals $238,572, of which $151,763 repre-
sents capital costs amortized over 10 years. On a per bus basis, this cost
amounts to $3,787. It results in a cost per lift trip of $153 including
capital costs and $56 including only operating costs.

One can only speculate what the impacts of greater lift utilization might
be for the operator. It is noteworthy that for per-trip costs to be reduced
to levels consistent with demand-tesponsive transportation (i.e., about $12),
ridership would have to increase more than ten-fold.

Conclusions

® Palm Beach County appeared to offer ideal conditions for a demon-
stration project of this type, namely a large elderly population
concentrated in several communities and developments, flat easily
negotiable terrain, new low-rise (possibly more accessible) con-
struction and good weather. Nevertheless, several local factors
inhibited the growth of ridership. These include a "sprawl"
development pattern with a corresponding automobile-dependent
transportation system, lack of a dense transit network, lack of a
regional curb-cut program, and the lack of a close working rela-
tionship between the transit operator and the disabled community.

e Lift ridership was limited by inconveniences associated with
using CoTran, i.e., long headways and long distances to the bus
stops. TLack of curb cuts or sidewalks and difficulty crossing
major arterials created additional barriers for the disabled
target market. The local disabled community and local human
service agency staff generally expressed skepticism of the con-
cept of fixed-route service without greater flexibility in bus
stop location or feeder service. However, lift-users did not
experience significant difficulties in boarding or riding the
bus, and non-users generally indicated a belief that they would
be physically capable of using the lift.

® Those that did use the 1lift were "captive" riders (i.e., those
without other alternatives) typical of transit ridership in low
density urban areas like greater West Palm Beach. These riders
were often quite dependent on the bus, indicating that the serv-
ice had a major impact on their mobility. A survey of disabled
non-users suggested that they are generally wealthier, have more
travel alternatives available and live farther away from bus
stops. In many other respects, the two groups appear to be simi-
lar. However, the non-user survey sample was small and apparent-
ly not adequately representative of the disabled population; thus
it is difficult to determine whether there really are significant
differences that distinguish users from non-users.

® CoTran's extensive marketing program appears to have made nearly
everyone aware of the accessible service. It is difficult to
assess whether a smaller marketing effort could have achieved
this awareness level or whether additional types of outreach
might have generated a greater ridership.
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1: PROJECT BACKGROUND
AND OBJECTIVES

1.1 DEMONSTRATION OVERVIEW

1.1.1 Description of the Demonstration

The Palm Beach County Transportation Authority (PBCTA) implemented a
fixed-route accessible bus demonstration under an UMTA Service and Methods
Demonstration (SMD) Grant (FL-06-0015). Through the purchase of new small
buses and the retrofitting of existing larger buses, PBCTA achieved a 100%
accessible fleet of 63 buses on the countywide public bus service, CoTran.
Special equipment included both TDT front-door hydraulic 1ifts and wheelchair
tie-down devices. As part of its new service to the disabled, CoTran issued
half-fare cards for handicapped users, and carried out special driver training
and marketing programs.

Funding for the demonstration totaled $689,000, of which $347,293 was for
capital expenditures (to retrofit buses with 1lifts, folding seats with tiedown
arrangements, and other amenities), and $341,707 for operating expenditures
(installation and modification, marketing, administration and management).
See Table 1.1. These costs were 100% federallyfunded. This budget did not
include the cost of 40 new transit buses with 1lifts and other amenities pur-
chased during the demonstration period. Their purchase was funded by a separ-
ate UMTA capital grant of $3.1 million (80% federally funded, 10% state fund-
ed, and 10% county funded).

Every CoTran bus in regular route operation offers service to the handi-
capped. The Palm Beach County demonstration was the first of a totally (e.qg.,
100%) accessible bus fleet, although a similar demonstration project was con-
currently underway in Champaign-Urbana, Illinois.* Palm Beach County provided
a somewhat unique environment for testing the concept of fixed-route acces-
sible bus service. Palm Beach County offers a climate in which travel is less
constrained for handicapped persons (as well as others) during the winter, as
well as a flat, easily negotiable terrain. The County has a uniquely high
proportion of senior citizens and, although it is basically an area of dis-
persed development, it contains some major concentrations of residential
apartments and condominiums, many catering exclusively to the retired commun-
ity. Thus, in many respects, Palm Beach County presented some ideal conditions

* Connecticut Transit achieved nearly 100% accessible service in Stamford, New
Haven, and Hartford several months earlier.







One of the Five SMD program objectives* was a primary focus of the Palm
Beach County demonstration project: improve the mobility of the transit
dependent. Because handicapped people are often either unable to obtain
drivers' licenses, unable to drive standard vehicles, or unable to purchase a
specially equipped automobile, many are transportation-disadvantaged. Unfor-
tunately, in the past, they have been further disadvantaged due to the in-
accessibility of transit vehicles and services. Thus, this demonstration
attempted to increase the mobility of handicapped persons by equipping vehi-
cles with 1lifts to enable handicapped persons, particularly wheelchair users,
to board transit vehicles in regular fixed-route service.

In some cases, there was a possibility of a negative impact on other SMD
objectives. For example, the time required to operate the lift for wheelchair
passengers could have increased travel time for other passengers. Further-
more, productivity could have been adversely affected by delays and the remov-
al of six seats on the older buses in order to accommodate wheelchairs. This
evaluation has therefore addressed not only how the project meets the mobility
needs of the transit dependent but also the impacts on other SMD objectives.

1.1.3 Background and Rationale for Selecting the Service Concept

The concept of installing 1ifts on the regular fixed-route buses in Palm
Beach County in order to serve the handicapped was initiated by the Citizens'
Transportation Advisory Board, a group of appointed representatives who make
recommendations to the Transportation Committee of the Board of County Commis-
sioners. The transportation problems of the handicapped had been recognized
by HRS and local governments. It was in response to these perceived needs that:

a. the City of Boca Raton petitioned the County to purchase small
vehicles with lifts and lower floor heights; and

b. the HRS Lift Line service was introduced as a pilot project in
1972 to transport clients to social services.

At the end of the two-year Lift Line experiment, Lift Line routes were merged
with the regular route system, since most users were served well by Lift
Line's fixed routes, and it was expected that these users could be served by
the general transit system. This left many handicapped users without transit
service, however. In reviewing 16(b)2 applications, the PBCTA decided it
would be best for social service agencies to continue to provide special serv-
ices for their clients (usually doorstep services which provide special
assistance to less independent individuals). Therefore, to provide for the
remainder of the handicapped population, the lift-equipped fixed-route service
concept was proposed.

Before the demonstration began, wheelchair lifts of a slightly different
type were operating on PBCTA's service in Boca Raton which was provided with
six small buses. Although these buses provided both local fixed-route and
dial-a-ride service, the 1lift option was utilized almost exclusively during
the dial-a-ride period. The installation of the new lifts on major county
fixed-routes was therefore a major innovation for the PBCTA. Coincidentally,
dial-a-ride service was discontinued before the demonstration began.

* The others are decrease transit travel time, increase transit reliability,
increase transit coverage, and increase transit vehicle productivity.







to urban public transportation for handicapped individuals. 1In particular,
DOT's rules required the following for any federally funded bus system:¥*

® All public transit buses purchased after July 2, 1979, must be
accessible to handicapped persons, including wheelchair users.

e Fixed route bus systems should achieve program accessibility as
soon as practical, but no later than three years from the date of
the regulation.

- Half of the peak hour bus fleet must be accessible within ten
years.

- Accessible vehicles must be used before those which are non-
accessible in off-peak hours.

® Accessible connector service must be provided between accessible
and non-accessible rapid rail stations.

® Where service cannot be made accessible within three years, some
form of interim accessible service (such as retrofitting lifts to
old buses, or supplying some form of temporary taxi service) must
be offered.

- The interim service must be comparable to the fixed-route
services (to the extent feasible) in such characteristics as
wait and travel time, area served, fare, trip restrictions,
etc.

- At least 2% of Section 5 funds must be expended on interim
service.

The regulations also permitted operators of existing rapid rail systems
to provide handicapped persons with some form of bus or taxi service instead
of adapting the rail system, if local handicapped persons and DOT agreed to
the alternative plan. At least 5% of Section 5 funds had to be used for such
alternative service.

The DOT rules for implementing Section 504 guaranteed handicapped persons
their civil rights with respect to the use of public transit systems, but the
barriers which still remained in the community led many to question whether
any substantial improvement in mobility would result. They argqued that acces-
sible transit is a less effective alternative for improving the mobility of
handicapped individuals than solutions involving combinations of paratransit
and conventional transit. The high cost of implementing the changes mandated
by DOT's rules for Section 504, coupled with predictions that these changes
would remove barriers for relatively few users, created considerable contro-
versy.**

* There were also specific requirements for rail systems.

** The controversy has extended to members of the handicapped community as
well as transportation professionals. Some handicapped persons argue very
strongly for mainstreaming via accessible fixed-route service, rejecting
the notion of "separate but equal." Others argue just as vehemently that
mobility is a prerequisite to achieving full equality.




On June 29, 1979, the American Public Transit Association and 12 transit
systems filed suit asking for preliminary and permanent injunctions barring
enforcement and implementation of the regulations on the basis that:*

® DOT and HEW went far beyond their statutory authority in drafting
the regulations;

® The regulations were arbitrary and capricious in their require-
ment of technology which does not exist and in their use of
theoretical "accessibility” as a standard rather than actual
effects in providing mobility; and

® DOT failed to follow its own required procedures for environ-
mental impact statements.

The U.S. District Court ruled that the 504 regulations would stand pend-
ing the filing of an environmental impact statement by USDOT. The decision
also made reference to congressional authority in the matter, pointing out
that "Congress is actively considering the regulations and the policy deci-
sions there reflected."** APTA appealed the February 7 ruling and the deci-
sion was eventually reversed. The court said that 504 was a non-discrimination
statute that did not require "extensive and costly affirmative action.”

The inauguration of the new administration in 1981 resulted in a change
in the implementation of Section 504. The adminstration's proposal was un-
veiled in May and put in effect on July 20, 198l in an interim final rule
issued by the Office of the Secretary. . It calls for recipients of financial
assistance to certify that they are making special efforts to provide trans-
portation to handicapped persons through locally determined methods. Although
UMTA would not specify a program design to meet the "special efforts" require-
ment, it gave illustrative guidelines:*** (1) a program for wheelchair users
and semi-ambulatory handicapped persons that involves expenditure of 3.5% of
the Section 5 funds received by the urbanized area; (2) purchase of only
wheelchair-assessible new fixed-route equipment until one-half of the fleet is
accessible, or provision of a substitute service of comparable coverage and
service levels; and (3) any system design that would assure every wheelchair
user or semi-ambulatory person public transportation of 10 round trips per
week (if requested) at fare levels comparable to those on standard transit
buses. Thus, the regulation effectively rescinded the Section 504 rules and
returned to the "special efforts" policy DOT introduced in Section 16 in 1976.

During the controversial period from 1978 to 1981, the attitude towards
the 504 rules varied from one transit property to another. Some transit
authorities felt that their responsibility would end with putting (fixed-
route) buses on the street, and they were quite willing to purchase 1lift-
equipped vehicles. 1In particular, many smaller properties, for whom the cost

"APTA Sues Federal Government Over Accessibility Regulations," Passenger
Transport, American Public Transit Association, July 6, 1979, p. 1.

** "Court Rules ~ 504 Regs to Stand," Passenger Transport, American Public
Transit Association, February 8, 1980, p. 1l.

*** "Federal Register, Vol. 46, No. 138, July 20, 1981, "Nondiscrimination on
the Basis of Handicap; Interim Final Rule and Request for Comment," pp.
37488-37494.




of 504 campliance was relatively low, proceeded to implement full accessibil-
ity before the 1982 deadline. At some larger properties, the controversy was
outweighed by local or state policies in favor of accessibility. Both the
Southern California Rapid Transit District and the Seattle METRO had announced
plans to make their fleets fully accessible long before the 504 regulations
were finalized. The States of California and Michigan require that all buses
purchased be accessible.

On the other hand, some properties had been hopeful that the 504 regula-
tions would be modified and that increased flexibility would be afforded to
the localities 1in meeting accessibility guidelines. These properties are
unlikely to make fixed-route accessible service the mainstay of their Section
504 service, now that the regulations have been modified.

The developments in the transportation field described above parallel
(and to a degree reflect) recent trends toward mainstreaming and deinstitu-
tionalizing the physically and mentally handicapped population and providing
education to all those with special needs. These factors, together with the
fact that the elderly now comprise a greater percentage of the population than
ever, will probably ensure a continuing interest in some form of accessible
transportation services. With the return to "local option," the experience of
the various experimental projects becomes especially valuable.

1.2.2 Demonstrations and Service Implementations

The UMTA Service and Methods Demonstration (SMD) Program has been speci-
fically addressing the objective of improved transportation services to the
elderly and handicapped through a number of projects. Throughout the course
of these demonstrations, special services have been implemented and innovative
techniques have been the subject of experimentation. Many alternative service
concepts have been demonstrated through UMTA'S SMD program including:*

® Service to the elderly and handicapped by a door-to-door transit
system serving the entire community (Rochester, New York; West-
port, Connecticut; and Danville, Illinois);

® Special door-to-door service for an eligible transit dependent
market, where the general public may have other transit modes
available (Syracuse, New York; Baton Rouge, Louisiana; Cleveland,
Ohio; Portland, Oregon; Chicago, Illinois; Mercer County, New
Jersey; and New York City);

® Special door-to-door service for an eligible transit dependent
market, with sufficient surplus capacity to serve a limited seg-
ment of the general public (Naugatuck, Connecticut; Mountain
View, California); and

® Fixed-route transit service with special equipment on the vehi-
cles to accommodate the transit handicapped (Palm Beach, Florida;
Champaign-Urbana, Illinois).

* Donald Kendall et al., Service and Methods Demonstration Program Annual
Report, U.S. Department of Transportation, Transportation Systems Center,
April 1977, p. 93.







Table 1.2

ACCESSIBLE SERVICES (1980-1981 DATA)

Site

Albuquerque
Birmingham

Boise

Bridgeport
Champaign-Urbana
Colorado Springs

Connecticut Transit

Hartford

New Haven

Stamford
Denver

Detroit
DDOT
SEMTA
Eugene
Grand Rapids
Janesville
Johnstown
Kalamazoo

Lafayette
Laredo

Long Beach
Louisvilie

Milwaukee

Montrerey

Nassau County

New York City
Northern Kentucky
North San Diego
Oakland

Orange County
Oshkosh

Palm Beach County

Port Huron
Rhode Island
Rock Island
San Oiego
Santa Barbara
Santa Cruz

Seattle
Sioux Falls
Washington
Wichita

Accessible Daily Boardings

Buses Percent Number Percent per Peak Allow
Bus/Lift Scheduled Peak Fleet of Routes of Routes Period Daily Lift Scheduled Standees
Combination in Peak Accessible Accessible Accessible of Data Boardings Accessible Bus on Lift
F1x 870/EEC 18 25 10 48 4/80-9/81 1.1 0.06 No
GM RTS/GM NA NA 7 27 10/81 0.1{est) NA Walkers
GM/EEC 9 38 4 27 2-10/81 0.0 0.00 Yes
GM RTS/GM 16 40 14 100 10/81 2.0 0.13 Yes
Fix 870/EEC 11 33 3 30 9/81 3.3 0.30 No
GM RTS/GM
GM/EEC 16* 40 9 100 10781 2.0(est) 0.13(est) No
Fix 870/EEC 45+ (est) NA 21 100 10/81 0.8 0.02 Yes
F1x 870/EEC 30*(est) NA 18 100 10/81 1.0 0.03 Yes
F1x 870/EEC 8*{est) NA 8 100 10/81 0.1 0.01 Yes
F1x/T0T
GM/EEC 124 NA 23 34 10/81 28.5 0.23 Yes
GM RTS/GM 150 29 NA 14 1-5/81 0.4 0.00 No
GM RTS/GM 70(est) 22 7 15 1-5/81 1.5 0.02 Yes
GM/Lift-U 15 27 10 42 10/81 17.5 1.17 Yes
Fix 870/EEC 10 14 10 67 12/80 0.4 0.04 No
GM RTS/GM 7 41 7 100 10/81 2.2 0.32 Yes
GM RTS/GM 7 30 7 44 10/81 8.5 1.21 Yes
Chance/Vapor
GM RTS/GM 47 100 13 10D 9/81 2.9 0.06 Yes
GM/EEC 10 59 8 53 10/81 0.2(est) 0.02(est) Yes
TMC/TDT 14 70 10 83 7-10/80 0.0 0,00 Yes
GM RTS/EEC 6 4 2 13 10/81 1.4 0.24 No
Fix 870/EEC Not
Tkarus/Vapor 25 11 8 18 10/81 1.0(est) 0.04(est) Encouraged
F1x/Vapor
GM RTS/GM 141 27 17 29 10/81 1.8 0.01 No
Fix 870/EEC 9 32 12 48 9/81 0.5 0.06 No
Fix 870/EEC  107¢ 39 42 88 11/81 4,5(est) 0.04 Yes
GM RTS/GM 116 4 9 4 10/81 2.0 0.02 Yes
GM/EEC 10 12 15 NA 10/81 0.3(est) 0.03(est) NA
Flx/TDT 30+ 31 6 21 Unk NA NA NA
Flyer/vapor 155 20 12 8 1-10/81 66.6 0.42 Yes
GM RTS/GM 141 42 15 28 10/81 17.6 0.13 No
GM RTS/GM 12 100 11 100 10/81 5.5{est) 0.46(est) No
TMC/TDT
GM/TOT 50 100 19 100 1-7/81 4.1 0.08 Yes
Orien/Transi 9 100 9 100 5-10/81 0.0 0.00 Yes
GM RTS/GM 40 19 25 32 9/81 1.9 0.05 No
GM RTS/GM 22 100 7 100 10/81 4.0(est) 0.18(est) Yes
GM/EEC 50 25 18 64 10/81 4.0 0.08 No
Gillig/Lift-u & 9 3 11 10-11/81 0.5 0.10 Yes
AMG/TDT
Fix 870/EEC
Gillig/Lift-u 14 24 13 30 10/81 3.6 0.26 Yes
Flyer/Lift-U 238{est) 26(est) 59 30 10/81 117.0 0.49 Yes
TMC/TDT 10 53 7 100 10/81 1.8 0.18 Yes
Flx/Vapor 102 6 37 28 7/81 3.4 0.03 Yes
GM RTS/GM
Chance/Vapor 31 74 17 100 9/81 4.5 0.15 Yes

* Lift trips not noted on schedules

Source: Robert Casey, Transportation Systems Center







Planning and Implementation Strategy

Among the important questions were how various interest groups were in-
volved in planning, how labor issues were resolved, how implementation was
staged and what marketing efforts were necessary. Labor issues were a primary
concern since transit drivers have generally not been involved in dealing with
handicapped persons and could have been concerned about the added responsibil-
ity of insuring the safety and welfare of physically handicapped people.
Fur thermore, operation of the lift could have been perceived as an additional
job task and developed into a labor-management issue.

Marketing a new transportation service to the physically handicapped and
mobility-disadvantaged is a difficult task due to the lifestyle accommodation
handicapped people may have made to their present mobility limitations and the
psychological barriers to travel that may have developed. PBCTA's approach to
the marketing problem provides valuable experience in the field.

Equipment Characteristics

Previous implementations of lift service have experienced problems with
equipment reliability and durability. Palm Beach County's Lift Line service
(operated by HRS) utilized a lift-equipped vehicle whose 1lift became inoper-
able and too costly to repair. While the lift used by the PBCTA has been put
into service elsewhere, the Palm Beach County demonstration is another test of
its design. Thus, equipment design, reliability, and durability were evalu-
ated from the lift-user, non-user, driver, and operator perspectives.

Level of Service/Supply Characteristics

Key issues regarding the quality of the transit service may be grouped in
three categories, differentiated by the group impacted:

For disabled persons who utilize the lift, primary issues were the abil-~
ity of users to rely on the service, the travel time and cost of the 1lift-bus
compared to previous travel modes, and the convenience of a fixed route serv-
ice.

For able-bodied riders, major issues were actual effects of lift opera-
tion on the travel time, frequency and reliability of the bus service, and
rider perceptions and reactions.

For disabled non-users of the service, major issues included how these
non-users perceived the level of service, whether coverage was adequate, and
what alternative modes they had available to them. The evaluation aimed at
determining whether this non-user group was made up of those who:

a. were prevented from using the service by environmental barriers,
b. could not use the service due to its physical design,
c. were not served due to lack of coverage, or

d. were adequately served by other modes (private automobile)

~11~







media. The travel diaries provided detailed information on tripmaking while
the surveys provided data on the socioeconomic, health, and disability char-
acteristics of the individuals and on their perceptions of the lift-bus serv-
ice. In addition, routine driver boarding counts were expanded to include
data on lift use.

Besides data collection activities among the disabled population, several
sources were utilized to obtain data on other impacted groups. The percep-
tions of the able-bodied bus riders were obtained through on-board surveys.
Surveys and/or interviews were conducted with bus drivers, maintenance staff,
and the PBCTA management to obtain the operator perception of the project.
Dispatcher records and time checks (on-street and on-board) provided reliabil-
ity data. PFinancial records and maintenance records provided additional data
on operations. Social service agencies, taxi operators, and private chair-car
operators were contacted to investigate the impacts of the project on other
transportation services and on social services.

1.4 READER'S GUIDE

The evaluation is presented in eight sections. Section 1 discusses the
project background and objectives. Section 2 outlines the setting in which
the project took place. Section 3 discusses the planning required for the
project and various implementation and operations issues. Section 4 deals
with equipment issues. Sections 5, 6, and 7 describe impacts on level of
service, travel behavior, and operator productivity and economics, respective-
ly. Section 8 discusses project conclusions and their transferability to
other sites.
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2: PROJECT SETTING

The accessible bus demonstration encompassed public transit service oper-
ated throughout Palm Beach County. This section of the evaluation provides a
description of the geographic, demographic, and transportation characteristics
of the project site, as a background for analysis of project impacts and a
foundation for assessing transferability of the demonstration's results.

As in most Service and Methods Demonstration Projects, land use and
transportation supply are site-specific characteristics that affect demonstra-
tion results. 1In this project, additional factors such as the accessibility
of the environment and the locational distribution of the target market are
important to investigate.

2,1 GENGRAPHIC AND DEMOGRAPHIC CHARACTERISTICS
2.1.1 Geography, Topography and Climate

Palm Beach County is located in the southern portion of the State of
Florida (see Figure 2-1). Its hub, West Palm Beach, is 75 miles north of
Miami. The county occupies an area of over 2,500 square miles, most of which
is made up of swamp land and lakes. Population is concentrated in a 10 mile
wide by 45 mile long strip along the Atlantic Ocean, and in a number of
settlements on the edge of Lake Okeechobee about 45 miles west of Palm Beach
(see Figure 2-2).

The area is largely flat and much of the county is devoted to agriculture
and conservation areas. As the population has grown, residential (largely
condominium) development has begun to spread westward. Nevertheless, little
urbanization has occurred west of Florida's Turnpike, which runs in a north-
south direction about 5 miles west of Interstate 95. Most of the dense devel-
opment lies along the coastal areas served by two major parallel (limited
access) highways, U.S. 1 and AlA. AlA runs along the coastal island strip on
which the most affluent portion of the population resides.

* Major sources of data included in this section were Palm Beach County Maps,
Charts and Statistical Data, Area Planning Board of Palm Beach County, 1977
and 1980/1981.
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Figure 2-2

GEOGRAPHY OF PALM BEACH COUNTY
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Table 2.1

SELECTED SOCIOECONOMIC CHARACTERISTICS
FOR MUNICIPALITIES POPULATIONS OF OVER 3,500

Median
Total Median % Under % 60 Yrs. Family %

Population Age* 18 Yrs.* and Over* Income* Black
Palm Beach County 573,125 36.0 29.7 23.4 $ 9,112 13.5
West Palm Beach 62,530 38.3 25.5 25.2 8,382 24.4
Boca Raton 49,505 42,6 23.7 31.6 12,179 1.9
Boynton Beach 35,624 42.8 27.3 32.3 7,724 17.6
Delray Beach 34,325 34.1 32.3 24,2 8,659 24.0
Lake Worth 27,048 54.3 18.2 42 .4 5,148 5.0
Riviera Beach 26,596 30.2 34.4 17.8 7,677 66.9
Belle Glade 16,535 24,2 41.4 7.8 6,148 52.9
Palm Beach Gardens 14,407 28.7 39.4 9.7 13,000 0.3
North Palm Beach 11,344 34.1 34.3 14.2 14,285 -
Jupiter 9,868 34,2 31.3 18.1 9,138 0.4
Palm Beach 9,729 58.8 14.4 46.6 22,994 0.8
Greenacres City 8,843 N.A. N.A. N.A. N.A. 0.1
Palm Springs 8,166 26.4 39.0 6.1 11,439 0.7
Lantana 8,048 43.8 25,7 16.6 8,763 2.0
Lake Park 6,909 34.1 29.7 34.6 10,917 9.0
Pahokee 6,346 25.6 40.5 8.7 6,847 45.4
South Bay 3,886 21.2 46.3 5.1 7,158 68.0
Tequesta 3,685 47.3 25.1 29.0 12,157 0.1
Unincorporated Areas 209,221 N.A. N.A. N.A. N.A. 4.5

*1970 Data

KEY: A dash (-) represents zero.

N.A. indicates not available.

SOURCE: U.S. Bureau of the Census,
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Figure 2-3
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2.2 TRAVEL PATTERNS OF THE TARGET POPULATION

Trip patterns of elderly and handicapped persons in Palm Beach County
have only recently been studied. Based on data obtained from other sites, the
recent E&H transportation needs study estimated that elderly residents make
20.5 round trips per month of which 43% are for essential purposes (work,
school/training, grocery shopping and health care), and that non-elderly
handicapped residents make 28.9 round trips per month of which 48% are for
essential purposes. According to a small sample survey conducted in Lake
Worth and Century Village (West Palm Beach) for that study, approximately 28%
of the total elderly and handicapped population are unable to fully meet their
travel desires. It was estimated that 4% of desired trips by elderly (0.9
trips per month) and 18% of desired trips by the non-elderly handicapped (5.2
trips per month) are foregone as a result. The survey samples of both groups
exhibited substantially higher trip rates than the groups surveyed in other
locations; however, it is believed that the sample may not be representative
of the E&H population as a whole. It should also be noted that none of the
survey participants were wheelchair users, thus limiting the applicability of
the findings to this evaluation.

The National Survey of Transportation Handicapped People provides useful
information on travel behavior of the target population nationwide which may
be more applicable to this evaluation. The National Survey showed that while
98% of transportation handicapped persons travel, making an average of 29.5
trips per person per month, those who are elderly or are wheelchair users make
fewer trips than average -- 20.4 and 21.8 respectively. Those TH 16 years old
and over in mass transit areas made 29.1 trips per person per month as com-
pared to 54.8 among non-TH.

The most frequent trip purposes among the TH are shopping, personal busi-
ness, leisure/recreation, and medical. TH persons make fewer work or school
trips, in part because many are also over 65. Those TH who do work travel at
about the same rate as non-TH. Rates for medical trips are relatively higher
among the TH; rates for shopping, personal business and leisure/recreation
trips are relatively lower.

Availability of an automobile is the major determinant of mode choice.
Of those TH who have an automobile available to them (68%), 14% use public
transportation. Of the TH who do not have access to an automobile (32%), 42%
use public transportation. Those who use automobiles are most 1likely to
travel as passengers (only 32% of TH drive themselves as compared to 67% of
non-TH) .

Use of the bus is slightly higher among TH than non-TH: 29% of TH age 16
or over in mass transit areas use the bus as compared to 25% of non-TH. TH
bus users rely on the bus for 41% of their total trips; for many, it is the
only means of transportation.

Taxi use is considerably greater among TH than among non-TH; 14% of TH
age 16 and over in mass transit areas use taxi as compared to 5% of non-TH.
Very few (about 1%) of the total TH use human service agency vans; about 1% of
the elderly and 7% of wheelchair users use such vans.
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Table 2.2

TRIP ATTRACTORS

Shopping

e 66 major shopping centers (over 50,000 square feet) throughout the
County, primarily in coastal areas

e Largest is Palm Beach Mall (1.3 million square feet)

Employment
e 121 major employers (50 or more employees) throughout the county
e 37 are located in West Palm Beach
® 16 are located in Belle Glade, urban center of the western county
e Key non-agricultural employees:
- Pratt & Whitney Aircraft -- 8,000 employees;
- IBM (Boca Raton) -- 4,100 employees;

- Southern Bell Telephone and Telegraph Co (West Palm Beach)--2,600
employees

Schools
e 52 private schools (including 5 colleges)
e 93 public school (including 7 colleges and extensions)
e Key public colleges:
- Florida Atlantic University (Boca Raton) -- 7,500 students

- Palm Beach Junior College (Lake Worth) -~ 7,200 students

Medical Facilities

@ 11 acute care hospitals:
- 3 in West Palm Beach
- 2 in Belle Glade/Pahokee
- 6 in other coastal municipalities

® 23 nursing homes

® Numerous other clinics and health facilities
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Figure 2-5
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F1-09-0022) Summary Report, Prepared for the Area Planning
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In addition to farebox revenues and federal aid, county ad valorem prop-
erty taxes finance the operation. 1Individual municipalities make no local
contributions to the transit operation. The State of Florida has no operating
assistance program but does contribute a 10% share toward capital grants.

Bus operators (drivers) are members of the Amalgamated Transit Union. As
is the case throughout Florida, CoTran is an "open shop".

System Expansion

Within the seven years from 1971 - 1978, the system expanded significant-
ly, largely due to petitions from citizens, municipalities and large residen-
tial developments in unincorporated areas. Just before the demonstration
project began in 1978, the system operated 283 fixed-route miles throughout
the County plus a dial-a-ride service in Boca Raton. The system continued to
evolve at the onset of the demonstration. By May 1980, the system was about
to undergo a major change in accordance with the Transit Development Plan.*
Thus, coincident with the start of accessible service on all routes in May,
new buses were put in service, and the route structure was revised. In addi-
tion, a new name, "CoTran" (with an identifying logo and color scheme), was
adopted and major marketing activities were initiated. Since the entire
operation was changed at the initiation of demonstration's accessible service,
it is difficult to make comparisons with CoTran service before accessibility.

Routes and Schedules

Just prior to the introduction of lift-equipped service, PBCTA operated
14 public transit routes throughout the County. The system's monthly mileage
totalled approximately 246,000 vehicle miles and 16,700 vehicle-hours. These
figures exclude PBCTA's special services (charter, nutrition program, and
Golden Lakes service).

The route structure as shown in Figure 2-6 consisted of a number of long
routes along the County's major arterials. These included north-south routes
connecting the various municipalities and east-west crosstown routes within
the individual municipalities. Only in Boca Raton were there extensive local
routes, including a dial-a-ride service which was discontinued in 1978.

The above route structure was in place when 1lift service began on Route 3
in October 1979. The remainder of the system did not become accessible until
May 1980 when major route revisions took place. Among the key elements of
these changes was the division of the major coastal route into a higher fre-
quency (20-minute) route in the West Palm Beach hub and lower frequency routes
to the north and south branches. Boca Raton service was completely revised
and reduced to a smaller number of routes. Finally, service was introduced on
Military Trail where a number of new residential and commercial development
have occurred. As a result of service changes, the system operated 401 one-way
route miles of fixed~route service in 1981.

* Kimley-Horn and Associates, Inc. West Palm Urban Study Area Transit Develop-
ment Program Summary Report, Area Planning Board of Palm Beach County,
August 1979.
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Ridership

CoTran operated 3 million vehicle-miles or about 210,000 vehicle-hours of
accessible service in the one-year period from May 1980 to April 198l. The
total ridership over this period was 3,570,68l. Of the regular route passen-
gers, 32% were senior citizens who paid reduced fares. Other passengers in-
clude 25,761 charter passengers; 12,251 contracted service passengers; and
44,132 nutrition center clients (all elderly). A total of 38,130 passengers
were handicapped persons who did not need to use a lift.

Fares

The CoTran fare structure involved base fares plus special charges for
transfers and for travel to outlying zones. Base fares were increased from
30¢ to 40¢ in late 1978, and to 50¢ in June 198l1. (With the latter fare in-
crease, transfer and zone charges were eliminated.) By the end of the demon-
stration, bus fares in Palm Beach County were 60¢ for adults and 30¢ for
senior citizens (60 and over), children, and students going to and from school.

Special Services

PBCTA currently provides special services under several contracts. Free
rides are offered to clients of the State of Florida Department of Health and
Rehabilitative Services (HRS). Special ID cards are issued to such clients
and records of trips are maintained by the authority. 1In addition, the State
pays for rides by CETA workers. Residents of certain developments are pass-
holders who also ride for free (within a local zone). The State of Florida
HRS and the local developments make third party payments to cover costs of
free rides. As a result of budget cutbacks, the HRS contract declined in 1981
to $25,000 from about $90,000, four years earlier. The CETA contract amounts
to about $40,000. Other contract services also declined with the termination
of a large contact with Century Village just before the demonstration study
period.

PBCTA is also one of the operators of special transportation to nutrition
sites for the elderly under a $75,000 contract with the County Department of
Human Resources. PBCTA provides a specialized fixed-route service, using five
vehicles with checkpoint stops tailored to nutrition clients' residential
locations.

Before the current program of reduced fare passes for the elderly and
handicapped existed, a special two-year demonstration project called the Lift
Line* was in operation. This service was designed to assist clients of HRS
services and to remedy the problem of missed appointments because of inade-
quate transportation (83% of client appointments had been no-shows). This
service used six vehicles {(five 17-to-23-passenger vehicles and one
50-passenger vehicle), one of which had a lift for wheelchair users. Five
fixed routes and one demand-responsive "route" (in West Palm Beach) were
operated. The demand-responsive "route" was a many-to-one service; all six

* An Evaluation of the Bus Transportation System (the Lift Line) of the Com-
prehensive Services Delivery System of the Department of Health and Rehabil-
itative Services (CSDS Report No. 12), Bureau of Research and Evaluation,
Florida Department of Health and Rehabilitative Services, August 1973.
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Table 2.3

COTRAN FLEET

May 1981
Number Year Type Seating Capacity Lift-Equipped
4 1971 Flxible 19-23 No*
Flexettes F-81
5 1976 @IC Transmode 16-18 Yes*
T2E366V (inoperable lifts)
2 1960 @4C TDH5302 48-53 Yes
2 1960 GMC TDH4517 37-39 Yes
9 1974 GMC TDH4523A 34-37 Yes
10 1975 GMC TDH4523A 34-37 Yes
40 1980 TMC City Cruiser 30 Yes
72

*Not used in regular route service.

therefore there is still a missing link in transit service for disabled people
in Lake Worth. No other municipalities in the county are operating local
transit services, although there are other areas which experience similar
problems of a lack of bus service in residential areas.

Social Service Agency Transportation

Fifteen private non-profit and public social service agencies provide
transportation for the elderly and handicapped; some of these services are
limited to particular age groups and trip purposes or restricted to program
clients (see Table 2.4).

The most extensive program is that provided through the Older Americans
Act, Title IIT funds (U.S. Department of Health and Human Services). Florida
HRS receives Title IITI funds which are passed on to the Gulfstream Area Coun-
cil on Aging, then to United Way of Palm Beach County, and finally to various
agency operators. These operators include:

Gulfstream Goodwill Industries
Operation Concern

Jewish Community Center

South County Neighborhood Center
Retired Senior Volunteer Program
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Table 2.4 (cont'd.)

HUMAN SERVICE AGENCY TRANSPORTATION SERVICES (1979-1980 DATA) FOR ELDERLY AND HANDICAPPED

No. and Type Equip. Usage Weekly Ridership Annual Source of Method of
Agency/Program of Vehicle Lift Equipment Per Day, Week Elderly Handi.* Eligibility Oper . Cost Funds Operation
Health and 2 Auto No Staff Business N/A
Rehabilitative 1 Sta Wag.
Services 1 Van Unassigned

1 Sta. Wag. 7 days-Palm

2 Van Beach House

1 Sta. Wag. 5 days TRV Center

1 van

1 Auto 9 hrs./5 days

1 van 7 days

1 Auto No 7 days

1 Van 9 hrs./5 days

2 Sta. Wag. 24 hrs.
Jewish Community 1-13 Pass. No 8 hrs. 250 8 Senior Citizen 49,350 Title III-OAA Demand Response
Center
Mid-County 1-15 Pass. No 8 hrs./5 days 110 - Program Unit 3,799 1/2 Federal Fixed Route/
Medical Center 1/2 County Demand Response
Palm Beach County (Use CoTran 3.5 hrs./5 447 - Program 17,074 10% Local Fixed Route
Nutrition Program Buses) 90% Federal
South County 3 Vvan 1 8.5 hrs./s 250 - Senior Citizen 110,400 Title ITII-OAA Demand Response
Neighborhood Ctr. 2 Sta. Wag. No CCE Mod. Fix Route
Urban League of 5-6 Pass. No 4 hrs./5 days 63 20 Low Income 13,580 Personal Funds Demand Response
Boca Raton
YMCA of Boca 3-15 Pass. No 9 hrs./5 days - 30 Program 30,359 YMCA Programs Fixed Route
Raton Van

3-66 Pass

Buses

*Non-elderly

Source:

Inventories and Analyses, 1981.

Kimley-Horn and Associates, Inc., West Palm Beach Urban Study Area Elderly and Handicapped Transportation Needs Study, Technical Memorandum No. 1:







are not clients of a particular program, CoTran's accessible service is the
only public transportation alternative.

Taxi Services

Both metered taxi service and non-metered "jitney" services operate in
Palm Beach County. Yellow Cab Company is the largest taxicab service, operat-
ing 54 vehicles. Fifteen other smaller cab companies are operating throughout
the county as well as two limousine services. Maximum fare schedules are set
by the city commissions. West Palm Beach sets fares for the two taxi compan-
ies operating in the city limits. Between November 1979 and November 1981
these fares were 50¢ flag drop charge plus 20¢ for each quarter mile. Thus a
2-mile trip would have cost $2.10, a relatively inexpensive taxi fare. No
special fares for elderly or handicapped citizens were permitted by the city
commissioner.

Jitneys are operated only in West Palm Beach and Riviera Beach by over 50
proprietors. Maximum fares are set for travel between and within specified
zones by the city commissioners. West Palm Beach is divided into seven zones;
travel costs $1.00 within a zone plus 50¢ for each zone boundary crossed.
Jitneys are operated and utilized largely by minority residents.

Intercity Bus

Intercity bus service operates between various cities in the county as
well. Privately operated bus service is available between various localities,
including: Pahokee, Belle Glade, West Palm Beach, Lantana, Lake Worth,
Riviera Beach, Juno, Jupiter, DelRay Beach, Boca Raton, and Boynton Beach.

Medicar

For wheelchair-bound persons, an additional private service is available
in Palm Beach County: Medicar Systems, Inc. This service is provided 12
hours a day using eight vans, each with a wheelchair lift/ramp at the rear of
the vehicle. Reservation several days in advance is advised, although a trip
requested for the same day will be served if a van is available. In 1980, 175
trips per week were served. The fare was $20.35 plus $1.27 per loaded one-way
mile. The Veterans Administration Outpatient Clinic was paying $85 per
(round) trip for Medicar service for some of its clients during the period of
the demonstration.

2.3.3 Street and Highway System

Palm Beach County's highly developed east coast has an extensive network
of highways. Interstate 95, a limited access facility, runs parallel to the
coast through most population centers. U.S. 1, a major commercial arterial,
runs parallel to I-95, about one mile to the east. This arterial serves the
most dense urban development. Route AlA runs parallel to these routes along
the shoreline serving residential, commercial, and recreational areas and has
only one lane in each direction in many areas. At the western edge of the
developed coastline area are Military Trail S.R. 809 (a major arterial),
Florida's Turnpike (a limited access facility), and U.S. 441. In addition to
these north-south routes, numerous state routes serve east-west traffic in the
developed areas approximately every two miles. Only one, S.R. 80 (Southern
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e limited transit route coverage, service hours and frequency

e lack of an extensive and coordinated curb cut (wheelchair ramp)
program

® lack of sidewalks in some residential areas
e limited alternative wheelchair-carrier services
® low-cost taxi service

® introduction of a major transit improvement program concurrently
with the demonstration.

The first four factors are likely to have decreased ridership potential while
the latter three may have increased it.

Among the most important of the exogenous factors are those which direct-
ly impact travel opportunities of the handicapped. Two such factors are the
quantity of social services and the provision of social service agency trans-
portation. Where there are a few 1lift vans serving the elderly, younger dis-
abled people have few alternatives unless they are a client of a particular
program.

~37/38-







3: PLANNING, IMPLEMENTATION
AND OPERATIONS

This section documents the history of the planning, implementation, and
operation of PBCTA's accessible bus service. It provides a background for
evaluating the results of the demonstration and illustrates problems that can
arise for applications of the service concept elsewhere. The evaluation does
not, however, assess the effectiveness of the planning and implementation
strategy nor propose a plan for other demonstrations.

3.1 PLANNING

This section discusses the development of the service concept, the insti-
tutions responsible for the planning, implementation, and operation of the
project and key concerns addressed during the planning process.

3.1.1 Development of the Service Concept

The concept of a demonstration of wheelchair-accessible fixed-route bus
service was initiated by the Citizens' Transportation Advisory Board of the
Board of County Commissioners. This followed the Lift Line pilot project
(operated by the Florida Department of Health and Rehabilitative Services,
HRS) which was aimed at increasing the effectiveness of HRS services by pro-
viding better transportation to centralized facilities. At the termination of
that project, the following conclusions were drawn:

® Agencies were able to increase the number of single- and
multiple-service referrals they made.

® Agencies experienced an increase in the number of referrals made
to them.

® The number of missed service appointments steadily declined.

® Agencies were able to provide services more effectively.
Despite the success of the pilot project (it served 13,000 persons per month
at a cost of 91¢ per trip), it was discontinued. 1Instead, the Lift Line
routes were absorbed into the general PBCTA routes and schedules. Since most

Lift Line vehicles were not equipped with lifts for wheelchair passgengers, it
was felt that Lift Line passengers could be served by the PBCTA. Since PBCTA
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activities. Ban effort was made to convey to drivers the social service aspect
of the new service, which may have contributed to the fact that drivers and
their union were supportive of the demonstration. The added responsibilities
of drivers were outlined in the driver training program as follows:

® to operate the 1lift;
® to instruct the passenger in boarding and alighting procedures;
® to provide any assistance needed to insure passenger safety; and

® to record data on the use of the lift necessary for the demon-
stration evaluation.

Since the project was designed to enable handicapped persons to travel with
little or no assistance, it was expected that the driver's role would be
limited. However, drivers indicated in surveys that they often provide assis-
tance to lift passengers when they are boarding and alighting, and more often,
when they are securing themselves in the special tiedown positions. While
many users request assistance, aid is often provided at the driver's initia-
tive. The issue of any perceived burden resulting from the need for driver
assistance apparently never arose in labor-management discussions and negotia-
tions either during planning or after implementation.

3.1.3 Involvement of the Disabled Community

CoTran has no active elderly and handicapped citizen advisory committee.
An elderly and handicapped subcommittee of the Advisory Board was formed in
late 1979 as part of PBCTA's program to meet "special efforts" requirements of
UMTA. The committee consisted of three members, including one disabled
individual. The "committee" never became an institution of any significance,
apparently holding only one meeting. As a result, there was no effective
mechanism for input from the disabled community, despite the fact that there
was officially a mechanism in place.

The Barrier Free Design Committee (BFDC), the most active organization in
the disabled community, expressed considerable dissatisfaction with the degree
to which Cotran has involved them in planning and implementing the demonstra-
tion. The BFDC felt that offers had been made to CoTran to assist with the
project but that CoTran really did not want their input. The BFDC has been in
existence since 1974, serving as a "watch" committee on accessibility of pub-
lic buildings and providing input to local community development agencies.
They have not been able to establish a similar working relationship with
CoTran (although they did assist in the evaluation's survey efforts). The
BFDC's criticisms of accessible service include: 1) CoTran's 1lifts cannot
accommodate several types of wheelchairs due to inadequate platform length;
and 2) there is only one tiedown position in the newer buses; and 3) CoTran
used the term "fully accessible" in their marketing, despite the accessibility
problem posed by the lift's limitations.

While BFDC members were interested in the project, enthusiasm was not
evident in other parts of the disabled community. As a whole, the human serv-
ice agencies were not interested in participating actively in the project,
despite overtures made by CoTran. It is unclear whether this was due to
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The retrofit program was a major element of the implementation process,
beginning in March 1978, and ending over two years later in September 1980.
There were a number of factors which made retrofitting such a time consuming
process. Retrofitting began before the new vehicles were available and during
a time when CoTran had insufficient mechanics to maintain its aging fleet. Tt
should also be noted that PBCTA lacked adequate facilities for maintenance
until its new facility was available in November 1978. As a result, the vehi-
cles scheduled to be retrofitted could not be spared from regular service.
The acquisition of additional used buses in June 1978 eased the situation so
that 15 lift-equipped vehicles were ready for service on Route 3 in October
1979. Despite the new facility and the additional buses, PBCTA was operating
without sufficient mechanic staff or spares into 1979.

PBCTA employed a local contractor {an Oldsmobile dealership) to install
the lifts and other special equipment on its older GMC buses. The lifts were
installed first, followed several months later by the special flip-up seats
and tiedown devices. Installation of all the special equipment required
approximately 170 mechanic-hours per bus.

PBCTA experienced several problems as the retrofitting was taking place.
In March 1979, after a series of accidents in which 1ifts dropped from the
stowed position and were damaged, PBCTA temporarily locked up the lifts until
it obtained correcting "accumulator" devices to resolve the problem. These
devices began arriving in June.

In early tests conducted in March 1979, with the help of some disabled
volunteers, PBCTA found that even agile disabled with substantial arm strength
had difficulty getting onto the lift platform due to the design of the sensi-
tive edge. As a result, new "flush" sensitive edges were ordered from TDT.
Service began on Route 3 with the old edges since the new edges did not arrive
on the property until December 1979. No major problems were experienced with
the 0ld edge by the small number of users during the interim period.

3.2.2 Training of Drivers and Other Staff

Training of PBCTA employees took place during a 4 month period from July
to October 1979. (Mechanics were trained in the maintenance and repair of the
lifts as 1lifts were installed on the vehicles). Drivers were instructed in
operation of the lift and in procedures for dealing with wheelchair passen-
gers. There were originally no plans to pay drivers for participating in the
training program. Drivers' roles in the demonstration were presented as an
opportunity to take part in serving the community. However, discussions with
the union convinced PBCTA, that the best way to insure driver attendance at
training sessions was to pay drivers for their time (straight-time wages).

Bus driver skills training took place in a two-hour class. All operators

had received the skills training before the 1lift service was instituted on

Route 3 in October 1979. The purpose of these training classes was as
follows:*

® To familarize operators with the 1ift.

® To teach operators how to use the 1lift properly.

* Interdepartmental Correspondence: "Lift Operation Training Program," Joseph
Brown, CoTran Assistant Superintendent of Transportation, October 9, 1979.
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® Accessible bus service is an important breakthrough for disabled
people.

® Drivers should show friendliness to let the disabled person know
that they are glad to have him/her aboard.

The session included a film on special-education school bus driving and some
role-playing excercises. Attendance at these sessions was mandatory for all
operating personnel,

Since the demonstration service began, training procedures have been
modified. A new general driver training program developed by the Appalachian
Regional Commission began in the winter of 1981. Lift-training has been in-
corporated into this program for new drivers. The awareness training has not
been performed since the original sessions, since CoTran does not have its own
formal awareness curriculum. However, there are plans to utilize George Wash-
ington University's awareness training program in the future, as substantial
number of new drivers undergo training.

3.2.3 Marketing Activities

Marketing of the lift service was a high priority aspect of the demon-
stration project. UMTA allocated 20% of the grant or $140,000 to cover the
costs of marketing and training activities, most of which was earmarked for
marketing. 1In fact, marketing activities accounted for about $120,000. The
marketing program for the demonstration was designed to "make every handi-
capped and elderly person in Palm Beach County aware that the Authority will
have buses equipped with special equipment to provide full accessibility on
the system's fixed routes".*

During the demonstration planning phase, CoTran outlined the following
marketing objectives and activities:

e Define for the marketing contractor the service goals and objec-
tives;

® Develop priorities for marketing-related goals and objectives;

e Produce periodic press releases on the project's progress and
success;

® Coordinate with various citizen advisory groups;

® Purchase radio and television time for advertising and news
releases;

® Produce visual aids for training programs for the public and for
agency clients;

® Prepare direct mailing to nursing homes and handicapped resi-
dents; and

* Palm Beach County Transportation Authority Newsletter, Volume 1, No. 1,
September 1979, p. 2.
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Only 10% of the marketing budget was used in the early phase of the pro-
ject, in which service was initiated on one route. The bulk of marketing
activities for the demonstration took place in conjunction with full service
start-up in May 1980. New schedules with special descriptive information and
illustration of the 1lifts were prepared and distributed (see Figure 3-1),
newspaper insert brochures and magazines were printed and distributed through
two local newspapers as well as directly to passengers (Figure 3-2), and bill-
boards were installed throughout greater West Palm Beach.

Since full implementation of the 1lift service was achieved at the same
time as the restructuring of the bus system (and inauguration of its new name,
logo, oolors, buses, etc.), the 1lift service marketing program was supple-
mented by other marketing activities of general interest. Furthermore, the
activities geared to the demonstration served a dual purpose in also publiciz-
ing other service changes, e.g., new routes and schedules. CoTran ran 68
teaser advertisements over the four-week period leading up to implementation,
starting the first week with "CoTran is Coming." Billboards were used just
before implementation to advertise the new system and its accessibility; they
carried the message: "Ride CoTran...Your Palm Beach County Transportation
Authority Bus System...Fully Accessible to the Handicapped and the Elderly"*
(see Figure 3-3). Radio and television commercials started just before imple-
mentation and continued for two months for a total of 570 radio spots on 13
stations and 170 television spots on 3 stations.

Another element of the service start-up promotion was fare-free days.
Ridership on the two fare-free days was well above normal. However, only 6 of
29,000 riders during these two days were wheelchair-users. (0f course this
still represents a gain over the previous months when no wheelchair-users were
riding on Route 3.) While the fare-free service was an effective promotion of
the new bus system, use by disabled persons may have been discouraged due to
the unusual crowding resulting from the promotion.

After the implementation period, marketing continued on a smaller scale
with news releases on lift ridership, public relations stories and the prepar-
ation of a second newsletter and a l0-minute audio-slide show for use at
community groups in conjunction with speakers from CoTran.

CoTran, the handicapped community, and the local planning agency all seem
to believe that the goal of informing all county residents about the 1ift-
equipped service has been met. However, several issues remain to be explained:

® Was the information provided sufficient to enable disabled per-
sons to use the 1lift?

® Would more emphasis on training programs for disabled persons
have been more fruitful in terms of lift-ridership?

® Could the disabled community have been involved to a greater
extent in the planning of the marketing efforts? Would effec-
tiveness have been increased as a result?

* Note that the word "fully" was dropped as a result of the opposition of the
local disabled organization which challenged the use of the term "fully
accessible™ when power-drive chairs generally are too long for the 1lift
platform.
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Figyure 3-2

LIFT SERVICE DESCRIPTION FROM

SCHEDULE

..6?—

Among the first in the nation, a
program now is underway to
provide accessibility for ~the
elderly and handicapped on the
county transit system.

Special equipment includes
hydraulically operated wheelchair
lifts on all fixed routes and lock-in
devices for safe seating. Drivers
have been trained to aid the elderly
and handicapped requiring per-
sonal help.

Made possible by a federal
demonstration grant of $689,000
through the Urban Mass Transpor-
tation Administration, the project
provides the special equipment
on 40 new, 30-passenger buses and
a number of retrofitted coaches.

After application for the federal
grant by the Palm Beach County
Transportation Authority (County
Commission), the transit system
was selected as only one of two

locked to safety devices, seat
belts are put into place and the
patron is ready for a comfortable
ride to destination.

The pilot program calls for
various surveys and monitoring
after implementation, exploration
of fiscal aspects for possible
changes in the types of transit
service, recommendations to
solve problems of the severely
handicapped, general utilization
of the system and exclusive
studies by consultants retained
by the Urban Mass Transporta-
tion Administration (UMTA).

Among the issues to be ad-
dressed by the demonstration pro-
gram by UMTA consultants are:

—The full impact of accessi-
ble, fixed-route transit on the
mobility and lifestyles of the

Ramp is lowered and extended from
bus and wheelchair is backed onto
ramp.

Inside of bus, wheeichair is backed into
place where wheels are locked.

elderly and handicapped.

—Impact of the lift equipment
and time element on regular,
non-handicapped users of the
system.

AlLL COTRAN BUSES
ARE ACCESSIDLE
TO THE HANDICAPPED

Disabled passenger then locks himself
into place with a seat belt.

—The contrast between the
demonstration’s approach to the
problem and any alternate ap-
proaches of separate, specialized
transportation services for the el-

in the nation to conduct a pilot
program for the elderly and
handicapped.

Total implementation of the pro-
ject for accessibility on the fixed
routes began on May 4, 1980. The
demonstration program started
on the Lake Worth-Riviera Beach
route earlier in the year.

The wheelchair lift operation is
quite simple. Upon stopping for a
patron, the bus driver lowers and
extends a ramp from the coach.
The ramp is designed with safety
features so chairs can not roll
forward, back to the sidewalk or
street. Once the patron is secure,
the ramp is raised to the floor
level of the bus by the driver.
Once aboard, the wheelchair
passenger maneuvers, or is
aided by the driver, if necessary,
just a few feet to a special seating
area. Both wheels of the chair are

derly and handicapped.

Various county agencies, deal-
ing with the elderly and han-
dicapped, have provided
valuable input into the new ser-
vice implemented by your Palm
Beach County Transportation
Authority.

The pilot project is a resuit of
federal planning over two decades,
an extension of the civil rights
movement which began in the
early 1960's. Congress moved to
support the elderly and handi-
capped in 1964 with passage of the
Urban Mass Transportation Act.

The act states:

“It is hereby declared to be the
national policy that elderly and
handicapped persons have the
same right as other persons to
utilize mass transportation facili-
ties and services.”







Since many non-users thought they would need instruction in how to use the
lift, it is possible that a greater portion of the marketing funds would have
been better allocated to consumer training efforts. Greater involvement of
human service agencies and disabled community organizations in this effort
might also have been useful. (An overture to these organizations by CoTran
late in the demonstration period was unsuccessful; an interest in consumer
training by the newly-appointed County Ombudsman for Citizens with Disabili-
ties was unfortunately cut short by the elimination of the position during a
budget cutback.) 1Issues of marketing effectiveness are discussed in Section
6.7 as well.

3.2.4 Implementation Schedule

The demonstration grant called for lift service to be implemented in July
1978, two months after delivery of fifteen new small buses and retrofit of the
thirty large vehicles. Due to changes in the grant and delays in the grant
process, retrofitting, initially scheduled to begin in January 1978, began in
March and proceeded slowly. The flip-up seats were obtained in September 1978
and installed at PBCTA after each vehicle was retrofitted. As a result, the
first new vehicles were not available until November 1979, and retrofitting
was not completed until September 1980. Marketing and training programs were
delayed in conjunction with delays in service start-up. Figure 3-4 shows the
implementation schedule.

5.5 OPERATIONS

This section describes the operation of lift-equipped buses. Major oper-
ational issues discussed include service changes, operating policies, and
labor and staffing issues.

3.3.1 Service Changes

In addition to adding special equipment to the CoTran fleet, some changes
in services were expected to be required to accommodate the handicapped.
These changes were to include: bus stop changes, bus route changes, shelters,
fare policy changes, and passenger count procedures. In practice, only some
of these changes took place.

CoTran did not move any bus stops on routes to accommodate the handi-
capped. It did, however, add a few bus stops for this purpose when an organ-
ization or individual requested it. In some areas of the county, bus stops
are not designated; passengers can hail a vehicle anywhere along the route.
However, in West Palm Beach, Riviera Beach and Lake Worth, designated stops
are prevalent. CoTran has a two block rule for spacing bus stops.

Twenty shelters were purchased for installation at major bus stops
throughout the county. About 60% of the shelters were to be installed in West
Palm Beach, many of the remainder in the South County area. Obtaining munici-
pal engineers' approval was a time consuming process, and as of the end of the
demonstration, only six shelters had been were installed.

-51-







Reduced fare identification cards (like those issued to the elderly) were
issued to handicapped users, to entitle the bearer to half fare. Drivers were
required to record boardings by holders of such cards on their manual count-
ers. Lift use was recorded on a revised driver card. Drivers listed the
times and locations of boarding and alighting, the weather conditions and
whether the person was in a wheelchair.

3.3.2 Operating Policies

Drivers were responsible for cycling the 1lift before pulling out, and for
insuring that the 1ift was never allowed to drag on the ground; they were
required to call in to the dispatcher if the 1ift did not work en route.
Drivers were instructed to stop and inform waiting wheelchair passengers if no
tiedown location were available. Although they were not officially required
to help 1lift passengers, they were asked to provide assistance when necessary.
In practice, drivers often prepare the tiedown location for a wheelchair
passendger and sometimes help to pull the wheelchair onto the 1lift.

An instruction sheet outlining 1ift procedures was prepared by the Safety
and Training Supervisor and was distributed to drivers (see Appendix A). Pro-
cedures which were in effect in May 1980 included:

® Only wheelchair users were to use the 1lift. The rationale behind
the limitation on use of the lift by ambulatory disabled was the
anticipation that large numbers of elderly residents would re-
quest to use the lift. However, since the buses did not have a
kneeling feature and since passengers using crutches and braces
had requested to use the lift, CoTran later decided to modify its
policy. The number of ambulatory users never grew to any signif-
icant number.

® Wheelchair-users were to be last getting on and off.

® Wheelchair passengers were to board backwards.

e If the 1lift were inoperable, the dispatcher was to be called.
The trip would be denied and noted on the driver card. When

possible a bus change-up (substitution) was to be made.

@ If a person were stuck on the 1lift, the dispatcher was to be
called and a supervisor would come to help.

e Able-bodied passengers were to give up the wheelchair location.¥*
® If the wheelchair position were occupied, the other trip would be

denied and noted on a driver card. The waiting passenger was to
be so informed.

* Police help was necessary when one passenger refused to give up the special
seat. At the present time, not all the wheelchair seats are marked as
such, and no elderly/handicapped priority seating policy exists.
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Although CoTran's and UMTA's responses to the questions raised by
the local handicapped community were reported as well, the article may
have significantly impacted the local view of the project. It is
important to point out, however, that disabled individuals who use manual
wheelchairs would be unlikely to be seriously discouraged from using the
system by this article.

3.4 POST-DEMONSTRATION ACTIVITIES

At the end of the demonstration, the Board of County Commissioners
voted to continue fixed-route accessible service with the provision that
the cost be limited to the required 3%% of Section 5 funds.* 1In
accordance with this policy, CoTran purchased 8 1lift-equipped Grumman
advanced design buses (ADB). (These buses will include a kneeling
feature, unlike the TMC bus). The ADB's will be utilized on Route 1, the
major coastal route. With 12 additional lift-equipped buses to be
ordered later in 1982, CoTran will have a total fleet of 79 lift-equipped
buses.

* As per the 'interim Section 504 regulation issued by the U.S. Department of

Transportation in July 1981.
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4: EQUIPMENT CHARACTERISTICS

In the past, operators of transit service for the handicapped have found
lift equipment to be subject to frequent breakdowns. Such malfunctioning
impacts the operator's ability to serve the disabled population and the reli-
ability of service offered able-bodied passengers, as well as the cost of mak-
ing transit service accessible.

Repair and maintenance data, driver and mechanic evaluations, and user
attitudes and suggestions regarding the equipment were used in evaluating the
lift device and other bus modifications required to improve accessibility for
the handicapped on the fixed-route bus system.

4.1 DESCRIPTION OF LIFT-BUS FEATURES

In order to serve wheelchair-confined passengers, two major modifications
were necessary to both existing buses and new buses: (1) lift devices for
boarding and alighting and (2) special flip-up seats and wheelchair securement
arrangements. These are described below.

4.1.1 The Lifts

Lift Selection

The lift installed on CoTran's new and r trofitted buses was the Electro-
Hydraulic Handicap Lift (model G-30) produced by Transportation Design and
Technology, Inc. (TDT) of San Diego, California. PBCTA had reviewed available
lift devices and found most to be unsuitable, some designs requiring major
alterations to both the 1lift device and bus structure. PBCTA chose to specify
a mechanical/hydraulic system over a totally hydraulic one; specifications
also included an auxiliary hand pump for use in the event of main system fail-
ure. The 1lift specifications as developed for procurement of bids are shown
in Appendix C.

Several other issues arose in selecting lift-equipment, including whether
the 1ift should be at the front door or rear door and the necessary dimensions
to accommodate the various types of wheelchairs. Discussions with local pros-
pective patrons indicated that the majority did not want "to be handled (in a
way) significantly different than any other user of the system service". Thus,
PBCTA proposed to obtain equipment which would allow wheelchair users to enter
and exit at the front door and travel facing forward.
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Figure 4-4
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Figure 4-6
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study* identified the 90th percentile chair's 1length as 42.5 inches and
suggested that an additional 2.5 inches are needed for normal extension of the
feet beyond the footrest. The local handicapped community expressed dissatis-
faction with both the 1lift design and even more emphatically with the market-
ing program which, despite the limitations of the 1lift design, characterized
the service as "fully accessible to the elderly and handicapped" (intended to

refer to the accesibility of the entire CoTran fleet).

While CoTran did contact TDT to investigate whether the 1lift platform
could be adapted to increase the clearance (it could not), the Barrier Free
Design Camnmittee perceived the overall attitude of the authority toward the
problem to be one of indifference. CoTran made little effort that was appar-
ent to the public to make the system more accessible or to consult with the
handicapped community on purchases of additional equipment, but agreed to
cease using the term "fully accessible" in subsequent advertising.

Although a Veteran's Administration report issued in June 1977 recommend-
ed a minimum lift platform length of 52 inches**, CoTran's lift specifications
required a platform length of only 36 inches. Greater consultation with
handicapped and rehabilitation groups at the outset would have helped to iden-
tify the inadequacy of a 36-inch platform before all the lifts had been pur-
chased and installed. Note that TDT's new G-50 lift (which became available
in the summer of 1980) has a platform with 50-inches of clearance. However,
TDT's G-30 1lift was the only front-door lift in production in mid-1977 when
CoTran selected its 1lifts. Although CoTran had an opportunity to select
different lifts when it purchased the 40 new buses (since it re-issued its
request for bids and awarded the contract in 1979), the controversy over 1lift
platform length did not occur until later. 1In any case, only particular lifts
were offered with any given bus; TMC installed only TDT 1lifts. Thus, unless
CoTran were to re-write the specifications for the re-bid to exclude lifts of
inadequate platform length, it could not have requested substitution of a
different lift nor could it reject a bid for this reason.

CoTran management believes thdt the 1lift that was purchased was the best
available at the time. Nevertheless, CoTran is not convinced that the 1lift
should have been purchased to meet improved specifications even if they were
available, since it believes that the primary consideration in ordering new
buses should be the bus and not the lift. CoTran feels it is sufficient that
the 1lift accommodated most manual wheelchairs and some smaller-size power
wheelchairs, and feels that is consistent with 1its accessibility program to
serve passenders in wheelchairs (not necessarily wheelchairs of all types).

* Mark S. Sanders, Ph.D., A Requirements Analysis Document for Transit Vehi-
cle Wheelchair Lift Devices, Prepared for the Urban Mass Transportation
Adminstration by Canyon Research Group, Inc., UMTA-CA-06-0101-79-1, June
1978.

** Veterans Administration, VA Standard Design and Test Criteria for Safety
and Quality of Automatic Wheelchair Lift Systems for Passenger Motor Vehi-
cles, VAPC-A-7708-3, New York: VA Prosthetics Center, June 1977.
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CoTran, the operator of Palm Beach County Transportation Authority serv-
ices, was the purchaser and operator of the lift-buses and was (ultimately)
responsible for their maintenance. TDT manufactured the 1lift.* TMC, the
manufacturer of CoTran's 40 new buses was the installer of the lifts on its
buses. TMS (and its predecessor) was responsible for retrofitting of lifts in
older buses, installation of special flip-up seats and grab-rails, reposition-
ing of coin boxes, installation of accumulator packages, new sensitive edges,
etc. (TMS was a spin-off firm of the original contractor retrofitting CoTran's
older GMC buses, and its staff included the former contractor's staff who
worked on the 1lift.) TMS was also responsible during a portion of the demon-
stration period for maintenance of the 1lifts under contract to CoTran, and
served as the local TDT representative.

4.3.2 Acceptance Testing

No formal acceptance testing of the 1lifts was carried out by CoTran.
Instead, CoTran furnished the bus manufacturer (TMC) with a "testing sheet" to
be used at the factory. CoTran did not maintain total supervision over accep-
tance testing. Upon delivery, the buses and 1lifts were "looked over" by
CoTran mechanics who noted any defects on an "acceptance sheet." Some lifts
were found to have leaks in the hydraulic system. CoTran believes that some
1lift problems derive from faulty installation practices at TMC. 1In retro-
spect, CoTran management believes a greater CoTran supervisory role at the
factory was needed. 1It is also believed that TDT should have played a greater
role in the installation process than TMC permitted.

About halfway through the TMC order of 40 buses, a change was made in the
production process: 1ifts were installed on the production line, instead of
in the "test shop", thus permitting TMC to insure proper lift installation and
operation before delivery. As a result of this change, noticeable improve-
ments in quality control were brought about.

CoTran contracted with TMS for inspections, routine and preventive main-
tenance and minor repairs at a cost of $50.00 per month per bus. This work
included steam cleaning, lubrication and tuning of hydraulic flow controls
(see Figure 4-7). Major repairs were performed at additional cost ($25.00 per
hour). The routine work was performed at CoTran's facilities at night.

Cotran's reqular maintenance staff consisted of seventeen mechanics and
thirteen utility people for most of the demonstration period. All mechanics
were trained to do simple lift inspections and preventive maintenance. Only
three were able to do lift repair work. Eventually, all 8 class "A" mechanics
were trained to do lift repair work as well.

CoTran's drivers were responsible for daily cycling of the lifts and for
recording any apparent defects on a repair card. Any minor repairs were then
done in-house; major repairs were referred to TMS.

* TDT rather than TMC warrantees the lift, but covers only defective parts for
1 year (no labor costs). Nevertheless, TDT agreed to pay for some repairs
necessary to correct hydraulic leaks.
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In January 1981, TMS ceased operations and CoTran took over full respon-
sibility for 1lift maintenance. Two CoTran mechanics received a total of
thirty person-hours of training from TMS so that the transition could take
place. This shift to in-house maintenance has been most beneficial to CoTran,
increasing 1lift availability and decreasing lift maintenance and repair costs.
For example, the cost of repair and maintenance (excluding parts) was reduced
from $3058 in September 1980 to $1147 in March 1981. While part of this re-
duction can be attributed to the lower hourly cost of CoTran mechanics ($9.10
vs. $25 per hour), CoTran has also cut the frequency of preventive maintenance
(PM) procedures in half, at apparently no detriment to service. (Lift inspec-
tions are now performed at 8000 mile intervals instead of 4000 mile intervals;
this corresponds to every other bus inspection.) It 1is probably toco soon,
however, to determine the long-term effects of the change in preventive main-
tenance procedures.

CoTran's Maintenance Superintendent believes that contracting was a good
idea at the start of service, since it allowed time to bring mechanics "up to
speed" with the new equipment and insured reliable service to riders at the
critical service initiation period. This is particularly important in CoTran's
case, since CoTran was understaffed and had to phase in new buses as well as
lifts. Nevertheless, it is still apparent that CoTran was spending an exces-
sive amount in the first year of the project by not performing maintenance
in~-house, particularly since its in-house costs are so low. While the above
suggests that other transit properties implementing similar service with
similar equipment could expect to experience somewhat lower costs if they
perform maintenance in-house, other transit properties may have higher wage
rates.

4.3.4 Lift Repairs

CoTran kept detailed records of repairs to 1lifts during the project
period, separately reporting data on the retrofitted and factory-installed
lift-buses. During the year beginning in August 1980, an average of 6.5 (one
out of every four) retrofitted GMC buses underwent lift repairs each month
compared to 8.2 (one out of every five) TMC buses, Thus, the average number
of malfunctions per bus per year was 3.39 on GMC buses and 2.45 on TMC buses.
Table 4.1 shows the repair rate by type of repair. Note that while the most
common problem on the retrofitted GMC buses was hydraulic leaks, electrical
problems predominated on the TMC buses. The .incidence of electrical switch
problems on the GMC buses was reduced by the replacement of original toggle
switches on the console with a similar switch of different manufacture. The
switches on the TMC buses are now being replaced as well,

An average of fifty mechanic-hours per month (or just over one mechanic-
week) were spent on lift repairs. This represents 3.5% of total bus repair
hours. Lift repair hours fluctuated from month to month over the course of the
project, with no apparent trend. On average, the retrofitted buses required
over twice as much repair time -- 1.9 repair hours per bus per month compared
to 0.7 repair hours for the new TMC buses, despite the fact that the same
basic TDT G-30 lifts were used on both types of vehicles. CoTran believes
several factors are responsible for this difference including the difference
between factory installation and retrofitting and the greater degree of vibra-
tion and stress on the longer GMC buses.
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4.4.1 Lift Breakdowns

CoTran reported the incidence of lift malfunctions each month since serv-
ice was initiated with just three retrofitted GMC buses on the first route in
October 1979. It should be noted that CoTran had fifteen to twenty retrofit-
ted buses on the property and that all retrofitted vehicles were cycled and
malfunctions were recorded. While initially only four to five malfunctions
were reported each month, this number soon increased. In January 1981,
twenty-four malfunctions were reported. By the time the service was to be
expanded to all routes, however, malfunctions had been reduced below even the
initial levels.

When service was initiated in May with a sixty vehicle fleet and a peak
requirement of 54, thirty-nine malfunctions were recorded ~- more than one per
day. This was reduced fairly quickly and fifteen to twenty malfunctions (0.27
per bus) per month were more typical for the remainder of the project period.

Malfunctions most often involved either drifting of the 1lift from the
stowed position or its complete failure to operate. (See Table 4.2). It was
to remedy the drifting problem that CoTran purchased and installed "accumula-
tor" devices on all lift-buses. These devices have ameliorated the problem
but have not been completely successful. GMC buses averaged a total of 2.1
incidents of drifting per month or one for every ten buses; TMC buses averaged
2.5 incidents or one for every sixteen buses. Drifting was responsible for
27% of lift malfunctions on GMC buses and 25% of 1lift malfunctions on TMC
buses. Although @&MC buses appear to have more frequent problems with drift-
ing, the different nature of the doors on the two types of buses influenced
the degree to which drifting creates problems for the drivers. Thus, drivers
of GMC buses may report the problem more frequently since drifting prevents
them from operating the doors. Nevertheless, it is also believed that the
factory-installed accumulator devices on the TMC buses have been operating
more effectively to prevent drifting.

Incidents of the 1lift completely failing to operate averaged 4.2 per
month for GMC buses and 6.3 per month for TMC buses, equivalent to one for
every six and seven buses respectively. These problems accounted for 53% of
lift malfunctions on GMC buses and 63% of lift malfunctions on TMC buses.

Drivers responding to a survey indicated that few had experienced
frequent lift malfunctions. When asked if they viewed the lift as reliable,
three quarters did.

4.4.2 Road Breakdowns and Change-ups

The incidence of road breakdowns and change-ups indicates the impact of
lift malfunctions on service operation as well as an additional burden placed
on CoTran staff by the 1lift. Whether the response to a road call was the sub-
stitution of another bus ({(change-up) or the dispatching of a mechanic (road
breakdown) reflects both the nature of the problem and some discretion on the
part of the supervisor.

Road breakdowns over the course of the evaluation period have been rare,
according to CoTran, most likely due to the fact that buses were rarely if
ever immobilized and that spares were available. Thus, major service disrup-
tions could be avoided by effecting a change-up of buses.
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5: SERVICE QUALITY AND SUPPLY

This section describes the changes in service availability for disabled
people as a result of the introduction of lift-equipped buses on CoTran routes
and discusses various aspects of the quality of service based on analysis of
operating data and surveys of 20 users of the service and a comparable group
of 60 non-users who utilize wheelchairs, walkers and/or braces. The survey
population is discussed in detail in Section 6. Finally, any negative impacts
on the service quality offered able-bodied CoTran riders is discussed. On-
board surveys provided the basis for that analysis.

5.1 ACCESSIBLE SERVICE COVERAGE, FREQUENCY AND TRAVEL TIME
5.1.1 Coverage

The accessible bus project in Palm Beach County was designed to include
the entire county transit service operated by 'PBCTA. The implementation of
accessible service proceeded in stages. One route began operating with 3
lift-vehicles in late September 1979. (Note that PBCTA operated a total fleet
of 50 vehicles in peak hour service). 1In May 1980, lift-buses were operating
on all routes and the 100% accessible service truly came into being. Concur-
rently, major service changes unrelated to the 1lift went into effect and the
peak requirement increased to 58. Since 'it was at this time that the demon-
stration of full fleet accessibility really began, the following description
of CoTran service coverage pertains to the post-May 1980 period.

CoTran service operates on 20 routes as shown in Table 5.1. These routes
provide inter—city service among most coastal communities and limited service
to and from the "Glades area™ in the western, agricultural region of the
county. In addition, several routes operate circulator and crosstown service
in each major municipality.

Most of the routes operate on major arterials, many of which are lined
with substantial commercial developments including large shopping centers.
Many residential developments in Palm Beach County are located off the major
roads, particularly in some of the newer areas. Thus, for many residents,
substantial walk distances are required to utilize the bus (see Figure 5-1).
In West Palm Beach itself, buses do traverse residential neighborhoods; how-
ever, housing densities are so low that many residents would still have to
walk substantial distances to get to the bus.

-77-




5: SERVICE QUALITY AND SUPPLY

This section describes the changes in service availability for disabled
people as a result of the introduction of lift-equipped buses on CoTran routes
and discusses various aspects of the quality of service based on analysis of
operating data and surveys of 20 users of the service and a comparable group
of 60 non-users who utilize wheelchairs, walkers and/or braces. The survey
population is discussed in detail in Section 6. Finally, any negative impacts
on the service quality offered able-bodied CoTran riders is discussed. On-
board surveys provided the basis for that analysis.

5.1 ACCESSIBLE SERVICE COVERAGE, FREAQUENCY AND TRAVEL TIME
5.1.1 Coverage

The accessible bus project in Palm Beach County was designed to include
the entire county transit service operated by 'PBCTA. The implementation of
accessible service proceeded in stages. One route began operating with 3
lift-vehicles in late September 1979. (Note that PBCTA operated a total fleet
of 50 vehicles in peak hour service). 1In May 1980, lift-buses were operating
on all routes and the 100% accessible service truly came into being. Concur-
rently, major service changes unrelated to the 1lift went into effect and the
peak requirement increased to 58. Since 'it was at this time that the demon-
stration of full fleet accessibility really began, the following description
of CoTran service coverage pertains to the post-May 1980 period.

CoTran service operates on 20 routes as shown in Table 5.1. These routes
provide inter-city service among most coastal communities and limited service
to and from the "Glades area™ in the western, agricultural region of the
county. In addition, several routes operate circulator and crosstown service
in each major municipality.

Most of the routes operate on major arterials, many of which are 1lined
with substantial commercial developments including large shopping centers.
Many residential developments in Palm Beach County are located off the major
roads, particularly in some of the newer areas. Thus, for many residents,
substantial walk distances are required to utilize the bus (see Figure 5-1).
In West Palm Beach itself, buses do traverse residential neighborhoods; how-
ever, housing densities are so low that many residents would still have to
walk substantial distances to get to the bus.

_77_







5-1

Figure

DISTANCE FROM THE BUS STOP

Reside

Willing to Travel 7//

Users

a.

Y\\\\\\E

60

30

50
40
20
10

sjuspuodsay JO jusdaad

Q
T
-

9]

Q
~

Non-Users

b.

60

50
40
30
20
10

sjuspuodsay] JO 3U20I3g

syootd
sI0W IO P

syoo1d €

s)ooTd T

Xo01d T

sootd T
ueyl Sso]

1
o)}
~

1







disabled travellers, while a trip on Medi-Car (the only general purpose wheel-
chair carrier for under-60 disabled) costs in excess of $20. Thus, in this
respect, CoTran lift service offers a major improvement.

5.3 PROBLEMS USING THE LIFT-BUS

Problems users had with the lift-buses were investigated in surveys; the
survey procedure is discussed in Section 6.1. Figure 5-2 shows average user
perceptions of various problems with the lift-bus (weighted according to the
perceived seriousness of the problem).* Users have had little difficulty with
the 1lift or tiedown mechanism and on average rate the service as "good." The
perceived problems most frequently reported were related to getting to and
waiting for the bus (bad weather, lack of shelters and lack of curb cuts)
followed by being denied entry to a vehicle due to an inoperable lift. Note
that the former two are also common complaints of able-bodied riders. Neither
fears about personal safety and security nor physical difficulties in using
the 1lift were found to be major problems. Only about one-fifth to one-quarter
of the users had serious problems with the tiedown devices, degree of driver
assistance, fears about safety getting to the bus stop or buses not pulling up
to the curb.

When questioned about barriers to their getting to the bus stop, lift-
users noted curbs and major streets as the most serious problems. These were
also the foremost problems perceived by non-users with the addition of rough
street surfaces/lack of sidewalks.

5.4 LIFT-USER SERVICE RELIABILITY IMPACTS

One of the key level of service characteristics perceived by transit
riders is service reliability. Typically, this means adherence to advertised
schedules; that is,

® a vehicle is available at the time and location indicated;

® the travel time is within an acceptable tolerance of the adver-
tised time.

For lift-users reliability has an added dimension. The vehicle must be equip-
ped with a 1lift and a tiedown seating location, the lift must be operable and
the seating location available.

Reliability of 1lift service in Palm Beach was fairly good. CoTran re-
ported no missed accessible bus trips, making substitutions (change-ups) when
necessary to insure the availability of accessible service.

*Using the following scale: 2-serious problem, l-medium problem, 0-no problem.
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A more clear-cut measure of service reliability is the trip denial rate.
Trip logs maintained by the drivers show that, on average for the demonstra-
tion period, only 1.6% of attempted boardings were denied (ranging between 0
and 14%; see Figure 5-3). It is possible that denials were actually more fre-
quent than was reported by the drivers. Of 16 lift-users who had made 1lift
trips in the 3 months prior to the survey, 6 (38%) reported they had been
denied at least one trip. Thus although reliability may have been fairly good
in terms of percent of trips denied, because the number of riders is small, a
considerable portion of the lift-users have been inconvenienced.

Denials were usually attributed by drivers to lift malfunctions (76%),
although a few instances of problems with seats and seat belts were noted.
Only one instance was recorded of a power-chair which would not fit on the
1lift, despite the media coverage given this problem with the lift. It is also
suspected that this problem may have occurred more often than reported. Trip
denials due to an inoperable lift was the fourth most serious problem noted by
the average user (of 31 potential problems listed in the user survey). Forty
percent of users noted it as a serious difficulty they experienced with the
service. Perhaps the seriousness of the problem is related to the low fre-
quency of service, that is, a denial will typically result in an excessive
wait time,.

5.5 CONVENIENCE OF THE LIFT-BUS SERVICE

A major and significant difference between lift-users and disabled non-
users identified in a survey is that users live closer to a bus stop; 44% live
less than one block away. For most residents the service is not as convenient.

Overall, almost half of users surveyed rated the service as "very good."
Nonetheless, a similar proportion of the surveyed users said they would prefer
a door-to-door service. Perhaps the fact that these individuals have few
alternatives explains why they like the service but would still prefer a door-
to-door service.

The vast majority of non-users believed they were physically able to use
the lift~equipped bus, although 40% believed they would need assistance from
an escort to get to the bus stop and 33% to ride the bus. 1Interestingly,
similar proportions of users also noted the need for an escort to travel by
bus and at least 25% regularly use escorts when travelling. The large number
of users and non-users who need assistance to travel by lift-bus indicates
that the lift-bus is not sufficient to allow many disabled people to travel
independently. Nevertheless, it does enable those who cannot travel alone to
travel with a friend who might otherwise be unable to assist them (i.e., in an
automobile or taxi).

The large percentage of non-users who believe they would need help on the
bus suggests that they either need help to maneuver on the bus and fasten the
securement device or assistance at their destination. Marketing material
indicated that drivers would assist passengers if necessary; however, it is
possible that some non-users were not aware of the degree of driver assistance
available.
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5.6 LIFT-USER SAFETY AND SECURITY
5.6.1 Perceptions

Safety and security are important issues to all passengers; it was sus-
pected that more vulnerable elderly and handicapped travellers would be even
more concerned with these issues than the average passenger. Concerns about
safety and security were expected to focus on the safety of the 1lift and tie-
down devices, bus operator driving and lift operating skills and street and
in-vehicle crime; however, survey results showed that these were only minor
problems. "Feeling safe getting to the bus stop" was the greatest problem
indicated by users of five potential problems related to safety and security
included in the survey. Since few of CoTran's routes operate in the evening,
lack of concern about personal security is not surprising; the lack of concern
about safety may be a more significant result.

5.6.2 Accident History

A number of accidents have taken place each month since the 1lift service
was initiated. Generally, these have involved neither wheelchair passengers
nor lift malfunctions, but have been related to 1lift-bus design features.
These accidents have involved ambulatory riders tripping on the front steps or
catching fingers in the door while boarding. This is very likely due to the
higher than normal height of the first step which resulted from the installa-
tion of the lift and the continuing problem of lift drifting. Another related
cause is the lack of well-placed grab rails on the lift-buses. CoTran has
tried to reduce accidents resulting from the latter problem by placing "home-
made" rubber guards around those areas upon which passengers should not rest
their hands while boarding or alighting.

There were two incidents which involved handicapped passengers, one of
which related to the 1lift. 1In this accident, which occurred in January 1981,
a wheelchair passenger using a power-drive chair began to roll off the plat-
form. It was reported that the chair was positioned such that one wheel was
not protected by the apparently operational safety door. Fortunately, there
was no injury to the passenger.

The other and more serious accident involving a handicapped passenger
during the demonstration period involved a Goodwill (sheltered workshop) work-
er. This frequent bus user was severely injured when alighting from the rear
door, as the bus began to move before the person had cleared the door. This
accident had nothing to do with the 1ift, but may, nevertheless, have harmed
CoTran's image as a potential transporter of handicapped people.

bDuring the demonstration period, passenger accidents increased, most
likely due to seasonal variation in ridership (see Figure 5-4). The average
number of passenger accidents during the period does not appear to have great-
ly increased over pre-demonstration conditions. However, the demonstration
period cannot be easily compared with pre-implementation conditions, since
service to a major senior citizen development was eliminated as the lift-bus
service was implemented. Several passenger accidents, mostly involving the
front steps, routinely occurred when serving this large group of riders. It
is the belief of CoTran staff that if these accidents could be isolated from
the other pre-demonstration accidents, one would find that boarding accidents
may have in fact increased as a result of the new equipment.
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5.7 IMPROVEMENTS NEEDED TO THE LIFT-BUS

When asked which improvements are needed to enhance the lift-bus, non-
users noted "greater public awareness", "more wheelchair ramps at curbs" and
"more and better located bus stops™ as the most important improvements (see
Table 5.2). Curb cuts are clearly needed to remove a major remaining barrier
to the use of fixed-route service. However, curb cuts do not fall under
CoTran's jurisdiction. An obvious conclusion borne out by the survey is that
a program of curb cuts coordinated with local jurisdictions would greatly
enhance the potential of accessible fixed route-bus service.

Finally, the importance of more convenient bus stops is underscored by
the fact that non-users live farther from bus stops than users do -- only 33%
of non-users lived within 3 blocks of a bus stop compared to 67% of users,

Other improvements which were rated very necessary by a somewhat smaller
group included a "longer lift platform™ and "more wheelchair locations on the
bus". It should be noted that these non-users might not have been acquainted
with these characteristics of the 1lift service at the time of the survey.
Nevertheless, it is interesting that 24 non-users felt a longer lift platform
was needed, about the same number that indicated they use power-drive or Amigo
chairs.

Table 5.2

IMPROVEMENTS NEEDED TO LIFT-BUS SERVICE

Average Response Of:*

Non-Users
More, Better Stops 1.57
More Curb Cuts 1.58
Longer Lift Platform 1.15
More Wheelchair Locations 1.27
Kneeling Buses 0.22
Greater Public Awareness 1.59
Other 0.20

very important
somewhat important
not important

*Based on scale of: 2
1
0
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The general attitude of other riders seems to have been positive. Over-
whelmingly, passengers would give up their seat to a wheelchair user. Of the
nineteen on-board survey respondents who provided written comments on the lift
service, seventeen made favorable statements, ranging from those expressing
tolerance, such as "the lift doesn't delay the bus by that much," to those
expressing approval, such as "glad to have the 1lifts" and "believe in total
equality for the handicapped and blind and appreciate the cooperation of
CoTran in this area." Note that lift-users indicated the following in re-
sponse to a question on whether they perceived other riders were annoyed by
the 1lift: 6% said "very much so™ and 33% said "somewhat", while 56% answered
” no L1} .

5.9 SUMMARY

CoTran began operating accessible lift-bus service on all routes and runs
in May 1980. It operates 20 routes throughout Palm Beach County and has a
peak hour vehicle requirement of 58. CoTran primarily provides service on
major arterials, with only limited residential area service. Generally, routes
operate infrequently with 45 minute to one-hour headways; the more frequent
routes still have relatively long headways of 20-30 minutes.

Limited residential access and long headways have meant that potential
passengers frequently have long walk distances and must rely on schedules in
planning their trips. The demonstration surveys showed that these factors
were of substantial importance to lift-users and to potential users. A major
difference between users and non-users is that users live substantially closer
to a bus stop. Non-users cited “more and better located" stops as a major
needed service improvement. Although lift-service has been reliable with a
low denial rate, the low frequency of service on most routes makes denials,
when they do occur, serious problems for users.

Safety and security relating to use of the lift and travel by bus were
not major issues among either users or non-users, and few accidents directly
attributable to the 1lift have been reported. However, both groups did express
safety concerns relating to the need to cross major streets to reach the bus
stop. Also posing a significant barrier to both users and non-users was the
lack of curb cuts in many locations, although these are not directly under
CoTran's control.

Finally, the level of service for other (able-bodied) passengers has not
been substantially impacted by the operation of accessible service. Nearly
one quarter were unaware of the service, and half had never seen the lift in
operation. Those that had seen someone use the lift did not perceive lift use
to cause inconvenient delays in service, and most had a positive attitude
towards the service concept in general. However, a sampling of dwell times
indicates that with a higher level of lift-user ridership, service reliability
could become a problem. What has been something of an issue has been the in-
Crease in minor passenger accidents (e.g., tripping) caused by the higher than
normal position of the first step. This and the fact that the buses do not
have a kneeling feature contributed to a reversal of CoTran's initial policy
which had not permitted non-wheelchair passengers to use the lift. However
despite 1lift use by some ambulatory persons, minor accidents at the front
steps continue to be a problem.
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6: TRAVEL BEHAVIOR

Since improving the mobility of the transportation handicapped through
provision of accessible fixed-route transit was the major objective of the
project, their response to the service changes was a key aspect of the evalua-
tion. The most important travel behavior issues are:

1. Were significant numbers of transportation handicapped people
able and willing to use a fixed-route bus service equipped with
lifts?

2. Which subgroups of the transportation-handicapped population
remained unserved? Why were these dgroups still unable to use
the service?

3. Did the implementation of accessible fixed-route service signif-
icantly affect the mobility of transportation handicapped per-
sons?

These issues are discussed in detail in this section.

6.1 DATA USED IN THE TRAVEL BEHAVIOR ANALYSIS

A variety of sources of data were used to analyze the travel behavior
impacts of the lift-bus project. These included:

e Driver Trip Logs
® Surveys and Travel Diaries of Disabled Lift-Users and Non-Users
e Surveys and Travel Diaries of Area Residents

6.1.1 Driver Trip Logs

Drivers were asked to record each time a 1lift boarding occurred. The
date, time, route-number, locations of boarding and alighting and weather con-
ditions were noted, as well as whether the person was using a wheelchair, and
any unusual circumstances. Drivers also estimated the time required to board
or alight. This information was recorded on the back of the operator's re-
port, which was redesigned specifically for this purpose (see Figure 6-1).
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6.1.2 Surveys of Disabled Lift-Users and Non-Users

Surveys of 1lift-users and non-users were conducted beginning in the
spring of 1981 and extending into the early summer. The surveys were conduct-
ed through home interviews and by telephone. A variety of sources were used
to contact potential survey participants, including:

e property appraiser's list of tax exemptions for disabled home-
owners;

e list of parking permits issued to disabled automobile owners;
® CoTran's list of handicapped identification card holders;

e respondents to a newspaper advertisement;

e respondents to a mailing by human service agencies; and

® volunteer participants identified by the Barrier-Free Design
Committee.

Despite the fact that more than 1000 people were contacted, only 80 usable
surveys were obtained (see Table 6.1).

Table 6.1

SURVEYS OF DISABLED PERSONS: PARTICIPATION BY SOURCE OF CONTACT

Number of Persons Usable
Source Contacted Responses

Users Non-Users

Property Appraiser List 350 4 23
Parking Permits 50 1 9
CoTran I.D.'s 500 2 5
Advertisement N/A 1 6
Agency Mailback 300 4 14
CoTran Rider Mailback N/A 7 0
Miscellaneous (includes N/A 1
those identified by B.F.C.)

Total 20 60
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some usage for the first few months -- 29 1lift boardings were recorded in
October —-- and declined sharply in the succeeding months. During the follow-
ing May, when service on all routes was implemented in the midst of a tremen-
dous marketing program, only 18 boardings were recorded, just a little over
half the number of the previous October. Perhaps the reason for the lower
ridership in May was that much of the trial ridership had already occurred.
Ridership grew in stages as the project progressed, reaching a peak of 151 by
the following March (198l) (see Figure 6-2). The timing of the initiation of
full accessible service in May may have contributed to the slow growth rate.
CoTran ridership typically peaks in February or March and falls in the late
spring and summer as winter residents return north (see Figure 6-3). As a
result, a drop in lift usage was noted in the late spring of 198l. It is
important to note that the surveys and diaries indicated that there were
several passengers whose trips were not recorded on driver logs; thus, some
undercounting of l1ift usage is evident.

A review of driver trip logs indicated that only about 10-20 individuals
may have been responsible for the trips recorded in any given month. Thus,
over the entire course of the project, there were probably very few undupli-
cated individual users (which suggests that our user survey may have reached a
very large portion of the lift ridership).

Initially, CoTran only permitted lift-use by persons in wheelchairs. By
September 1980 the policy had changed to allow ambulatory (non-wheelchair)
passengers to use the lift, since CoTran buses have no kneeling feature to
otherwise assist those who have difficulty boarding via the front steps. How-
ever, it appears that this policy change was never advertised to the public.
As a result, there may be a number of potential 1lift users who have not tried
the 1lift because they do not use wheelchairs. March 1981 figures show 16
boardings by ambulatory disabled or just over 10% of 1lift trips. However,
ridership reports for the succeeding four months show no lift usage by ambula-
tory passengers -- a surprising result.

There are several possible reasons for the apparent cessation of 1lift use
by ambulatory disabled. Note that the 16 trips were made by only 4 or 5
individuals at most. Perhaps they were winter-time residents or simply found
other travel means. Since several recorded trips were only one-way trips,
there is evidence that the individuals had an alternative mode for at least
one direction of the trip. Another 1likely explanation is that for some of
these individuals, their disability may have been temporary and they continued
to use the bus without using the 1lift. We may also suspect that driver logs
are not accurate. While drivers could have failed to specify "ambulatory"
when they recorded continued trip making by ambulatory lift-users, it is note-
worthy that at least one destination which comprised nearly one-third of ambu-
latory 1lift trips in March (but no trips by wheelchair users) did not show up
in the April driver trip logs.

The peak 1lift ridership of 151 per month recorded in March 1981 repre-
sents a mere 0.04% of total trips and 3.4% of reported handicapped trips.*
Over the course of the project, both lift-user and non-lift handicapped rider-~
ship has grown. In early 1981, handicapped ridership represented just over

* Handicapped ridership was recorded by the drivers on the basis of presenta-

tion of a reduced fare identification card or apparent handicaps (if the
rider was elderly).
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Table 6.2

REPRESENTATIVENESS OF THE SURVEY SAMPLE

1977 U.S. Health Interview:
Paralysis and Lower

Non-User Sample Orthopedic Problems
(Sample Size = 60) (Sample Size = 4725)%*
Male 62% 51%
65 and Over 15% 25%
Annual Income
Under $10,000 45% 48%
Employed 22% 31%

*Source: Rehab Group, Inc., Digest of Data on Persons with Disabilities, pre-
pared for the Congressional Research Service, May 1979. (Contains 1977 data.)

Table 6.3

COMPARISON OF LIFT-USERS AND NON-USERS

Lift-User Sample Non-User Sample
(Sample Size = 20) (Sample Size = 60)

Sex

Male 60% 62%

Female 40% 38%
Age

Under 35 30% 18%

35 - 54 25% 37%

55 - 64 15% 30%

65 and over 30% 15%
Income

Under $10,000 56% 45%

$10,000 - $19,999 39% 17%

$20,000 - $29,999 - 17%

$30,000 and over 6% 22%
Employment

Working 10% 22%
Household Size

1 28% 17%

2 33% 42%

3 or more 40% 40%-
Human Service Agency Affiliation 78% 74%

-101-







Table 6.5

. USE OF MECHANICAL AIDS OUTSIDE OF THE HOME BY SURVEY RESPONDENTS*

Type of Aid Lift-Users Non-Users
Wheelchair 65% (13) 82% (49)
Walker 158 (3) 108 (6)
Crutches 5% (1) 7% (4)
Walking cane 158 (3) 128  (7)
Braces 108 (2) 5% (3)
Artificial limb - 2% (1)
Guide dog - -
White cane - -
Escort 25% (5) 128 (7)
Special car controls - 13% (8)
Personal lift-van - 30% (18)
Other 5% (1) 5% (3)
None 5% (1) 2% (1)
TOTAL RESPONDENTS 20 60
Responses per 1.5 1.8
individual

Type of Wheelchair Lift-Users Non-Users
Manual 62% (8) 55% (27)
Power-Drive (conventional) 15% (2) 29% (14)
Amigo power drive 158  (2) 6% (3)
Both manual and power-drive 8% (1) 108 (5)

*Respondents frequently indicated the use of more than one aid.
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Table 6.6

TRANSPORTATION HANDICAP S/FUNCTIONAL IMPAIRMENTS

Lift-User Non-User
Type of Handicap Sample Sample
Difficulty climbing stairs 100% (20) 87% (52)
Difficulty walking 95% (19) 77% (46)
Difficulty maneuvering 50% (10) 63% (38)
through crowds
Difficulty waiting 35% (7) 57% (34)
outside for buses
Difficulty standing in 65% (13) 73% (44)
moving vehicles
Difficulty maintaining balance 55¢% (11) 58% (38)
while bus stops and starts
Unable to reach or hold grips 20% (4) 38% (23)
Difficulty using coins, tickets 20% (4) 30% (18)
Cammunication difficulty 15% (3) 2% (1)
Visual difficulty 20% (4) 7% (4)
Difficulty in understanding 15% (3) 12% (7)
standing the system
TOTAL RESPONDENTS 20 60
Responses per individual 5.0 5.0

the non-users use wheelchairs).* 1In fact, only 47% of non-users said they
would be physically able to use human service agency transportation, vs. 79%
of lift-users. Similarly, there is a difference in physical ability to use
taxis. In general, there are few other significant differences between 1ift-
users and non-users in terms of physical ability to use various modes (see
Figure 6-6).

*Of a total fleet of 65 agency vehicles listed in Table 2.4, only 3 have lifts.
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Table 6.7

AVERAGE TOTAL TRIPS PER WEEK (BASED ON SURVEY DATA)

Lift-Users Non-Users
(n = 20) (n = 60)
Trips  Percent Trips Percent

By Mode:
Walk (Wheel) 4.60 32 1.30 10
Auto (Driver) 1.90 13 7.57 55
Auto (Passenger) 0.80 6 3.87 27
Human Service Agency 0.60 4 0 0
Taxi 0 0 0.05 1
CoTran 5.20 36 0 0
Private WC Van Service 0. 20 1 0.08 1
Other 1.20 8 0.76 6
By All Modes: 14.50 13.63

revealing is that 44% of users said that the most frequent trip which they now
make on the lift-bus would not have been made at all before introduction of
lift bus service. Similarly, 40% said they would not have been able to make
the previous week's lift-bus trips without the accessible service.

The lift-bus has also increased the independence of users. Without lift-
bus service, 50% of users would have had to rely upon rides from a friend or
household member to make the previous week trips; before lift-bus service, 44%
of users made their most frequent bus trips as auto passengers.

A comparison of lift-users and non-users after the lift-bus service was
in place revealed no significant difference in their unmet needs for travel.
In general, less than 10% of the disabled population often lacks transporta-
tion for work, school, shopping or "other" trip purposes.

6.5 LIFT TRIP CHARACTERISTICS
6.5.1 Trip Purpose

Social-recreational trips constituted the most frequent trip purpose of
lift trips made by seven users (of 20 surveyed users) who reported lift-trips
during the week before the survey. Furthermore, nine users who reported that
the 1ift enabled them to go to new places and activities indicated social and
recreational activities to be a substantial portion of their new activities.
(See Figure 6-7.)
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6.5.2 Time of Day Distribution of Lift-Trips

The distribution of lift trips over the day (based on 10 months of trip
data) appears rather uniform between the hours of 6 a.m. and 6 p.m. (see
Figure 6-8). Small increases in trip-making during particular hours occur in
the peak morning and afternoon hours. These are likely to correspond to one
or two individuals who make frequent work or school trips. Because the number
of individual users is so small the time of day distribution cannot be extrap-
olated to characterize the travel behavior of the entire market.

6.5.3 Influence of Weather Conditions

The vast majority of users surveyed indicated they would not travel by
bus in the event of rainy weather and driver records bear this out. Most
would postpone their trip rather than make it by any other mode. Over an
eight month period the percentage of trips made in bad weather ranged from 0
to 6%.

6.5.4 Travel Time and Cost

Lift-bus users were asked in the surveys to indicate the fare and travel
time for the trip they most frequently made by bus. Travel cost was 25¢ or
less and travel time took between 30 and 45 minutes for the majority of the 15
or 16 responses, respectively. Time and cost using the lift-bus were con-
trasted with the time and cost of making the same trip before lift-bus service
was available. Travel time appears to have remained about the' same for most
persons. For the seven people who responded to these questions and made the
same trips before CoTran's 1lift service was available, two reported shorter
travel times, two reported longer travel times, and two no change. Three re-
ported higher costs, three lower costs, and one no change. No one appeared to
have used a very costly mode of travel before CoTran. It was difficult to
evaluate the impact on travel cost since previous to use of the lift bus serv-
ice, the overwhelming majority of persons either were driven or did not make
the trip. For the latter only Medicar may have been available. One could
calculate substantial savings relative to Medicar fares; however it is appar-
ent that few in the sample use Medicar or even consider it an available mode.

6.5.5 Bus Stop Access

About one-third of users said they needed personal assistance from an
escort to reach the bus stop. However, only one-quarter of the users said
they use an escort when traveling outside the home, which means that some
users who would prefer an escort are traveling without one. Only 12% of non-
users use an escort when traveling outside the home. 1If this indicates that
an escort is less available among non-users, a substantial number of these
individuals might not be able to use the 1lift bus, since 41% said they would
need personal assistance to get to the stop.

As Figure 6-9 shows, there are not very striking differences between
users and non-users in terms of how far an individual is willing to travel to
a bus stop. One-quarter of each group indicated willingness to travel less
than a block even in good weather. One surprise is that at least one~third of
persons (slightly more in the case of users) are willing to travel 4 blocks or
more to reach a bus stop, and in fact a substantial proportion of users appear
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Table 6.8

DISTANCE BETWEEN HOME AND NEAREST BUS STOP

Lift-Users Non-Users
Less than 1 block 49% 10%
1 block 7% 4%
2 blocks 7% 19%
3 blocks 12% 15%
4 or more blocks 25% 51%
100% 100%

Table 6.9

BARRIERS TO GETTING TO THE BUS STOP

Average Response Of:*

Lift-Users Non-Users
Curbs 1.25 1.65
Inclines 1.06 1.14
Rough Street Surfaces/ 0.94 1.55
Lack of Sidewalks
Crossing Major Streets 1.37 1.52
Other 0.30 0.15

*Based on scale of: 2 = serious problem
= slight problem
= no problem

o
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Table 6.11

POTENTIAL LIFT-BUS USE BY NON-USERS GIVEN OCONVENIENT STOP LOCATIONS

Frequency of Use

Trip Type Often Sometimes Never Not Sure
Work/School 17% 28% 53% 2%
Shopping 27% 52% 16% 5%
Medical 21% 41% 32% 5%
Other 22 61% 13% 5%

6.7 INFLUENCE OF PROMOTIONAL ACTIVITIES

CoTran's marketing program appears to have been quite effective in in-
forming the target population about the service. The survey of non-user
indicated that almost 90% were aware of the 1lift-bus service. Furthermore,
discussions with the Barrier Free Design Committee and representatives of
several human service agencies and the Area Planning Board indicated a unani-
mous opinion that the program had sufficiently informed the target market.

It is noteworthy that human service agencies and health/rehabilitation
workers were not significant information conduits for lift-users. Since about
two-thirds of the surveyed lift-users and non-users have some affiliation with
service and/or rehabilitation agencies, the lack of a major agency/health-
rehabilitation worker role indicates that agencies have simply not made great
efforts to promote the service to their clients.

Various influences encouraged users to try the service; none stood out as
the most effective. Demonstrations of the 1lift-bus, which reached 45% of the
users and 14% of the non-users surveyed, did not appear to be the most influ-
ential factor for any of the users (see Figures 6-10 and 6-11). However,
lift-users generally rated such training as very helpful.

6.8 SUMMARY

6.8.1 Profiles of Lift-Users and Non-Users

A comparison of surveyed lift-users and non-users revealed that they are
similar in some respects, such as sex, residential location, occupational
status, use of aids, functional difficulties and affiliation with agencies.
There are, however, several noteworthy differences. Non-users are wealthier,
are less likely to live alone, have greater access to automobiles and make
greater use of personal lift-vans and special car controls. These factors
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Figure 6-11
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Major problems users have with the lift bus service involve getting to
the bus in bad weather, the lack of shelters (several are still to be in-
stalled), the barriers posed by curbs and busy streets and denial of service
due to inoperable lifts. Most 1lift users said they do not use the lift bus in
the rain. Traversing curbs and streets was identified as a serious problem by
over half of 1lift users. While the City of West Palm Beach has installed a
number of curb cuts (ramps) in its downtown area, there has been no areawide
coordinated program of curb cuts either before or dQuring the demonstration
program. Crossing streets is made more difficult by the fact that key bus
routes often operate on major arteries with several lanes of traffic and
without signals at many intersections.

Denials due to inoperable lifts appear to have been more common according
to lift users than reported by CoTran. During the three-month period before
the survey, six of the 20 lift-users surveyed reported being denied service,
only half of whom remained to wait for another bus. Note that only thirteen
lift-users reported making trips during the period, accounting for approxi-
mately 350 trips. During this same period, CoTran reported 390 trips but no
denials of service.

Finally, lift users learned about the service primarily from television
and newspapers. Less than half received training in how to use the 1lift bus,
mostly from sources other than CoTran. Training was rated "very helpful® by
those who received it.

6.8.3 Non-User Reactions

Non-users were quite aware of the lift service, learning about it from
television and newspapers, as well as by word of mouth. Only 13% believe they
are able to travel by regular bus and 95% said they would use the 1lift if
travelling by bus. As many as 90% feel they are physically able to use the
lift bus, although about half thought they would need some instruction in how
to use it. Half of the non-users indicated that they plan to try the lift bus
in the future.

With higher incomes than the surveyed lift users, and greater access to
automobile based travel modes, the non-users surveyed apparently prefer alter-
natives to lift-bus service. Clearly, CoTran service, which is provided at a
relatively low frequency on most routes and has only limited service in resi-
dental areas, is much less convenient than many other mode alternatives.

Environmental factors affecting bus stop access also appear to have
played a significant role in discouraging lift use among a considerable por-
tion of the surveyed non-user group. Non-users expressed great concern with
the lack of curb cuts and sidewalks and with rough street surfaces, as well as
the need to cross major streets to reach a bus stop. While these factors are
also of concern to lift-users, the proximity of a bus stop to their residence
appears to have been a significant factor in the decision of some users to try
the service. More convenient bus stop locations (only 10% live within 1 block
of a stop compared to 44% of users) would apparently encourage a considerable
number of non-users to try the service as well.
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7: OPERATOR PRODUCTIVITY
AND ECONOMIC IMPACTS

Key operator concerns relating to the use of 1lifts on fixed-route buses
are whether increased fleet requirements and/or increased operating costs
result. 1In particular, operators have been concerned about the effects of:
increased dwell times on the schedules; increased driver duties on driver wage
rates; lift malfunctions on spare vehicle requirements; and 1lift maintenance
on operating cost.

This section examines each of the major potential productivity and eco-
nomic impacts on the operator associated with the demonstration. The first
three sections concentrate on lift utilization, fleet productivity, and labor
issues. The final section investigates the cost implications of the demon-
stration services, including start-up costs and ongoing expenses related to
both operations and support services.

It is not possible to make before/after comparisons of CoTran operating
costs to examine the overall impact of the project since CoTran underwent
major restructuring at the time of the introduction of 1ift service. There-
fore, we will attempt to investigate impacts on each major cost component and
then total the cost impacts due to the 1lift.

/.1 LIFT UTILIZATION

As discussed in Section 6, 1lift use during the demonstration was rela-
tively low, averaging about 30 trips per week or about 6 trips per weekday.
This means 1lift-users accounted for only about 0.04% of passenger-trips
carried on the entire CoTran system.

The number of accessible one-way bus trips provided by CoTran ranged from
14,000 to 16,000 trips per month. At the highest monthly ridership level of
151 trips, the rate of 1lift use would be one 1lift trip for every 100 bus
trips. One may estimate that the average CoTran driver would drive 2,000
miles or 135 hours between consecutive 1ift passengers. Since individual 1lift
users made frequent trips on the same route at the same time of day, some
drivers operated the lift much more frequently than others.

It should be noted that 1lift ridership figures were derived from driver
counts, and it is believed that they may be subject to significant undercount-
ing.
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In general, drivers appear to be relatively unaffected by the accessible
service, perhaps because its level of utilization has been so low. A few
drivers are handling the bulk of the ridership. About half reported no lift
boardings in the four weeks before the second survey; however, only one driver
had never operated the 1lift in service.

Most drivers had few problems with the 1lift; the majority reported they
had experienced difficulties either "a few times" or "never". As a result,
over three-quarters of drivers rated the lift as reliable.

Most drivers reported that they have left their seats to assist passen-
gers. About half did so frequently and at their own initiative. Neverthe-
less, the majority said the lift did not increase their workload. Both the
awareness and operations training programs were rated valuable by the drivers,
The majority did not see a need for refresher training.

The driver survey results indicated that most drivers support the 1lift
bus project. About half of the drivers felt that the lift bus service has
improved the transit property's image, while very few felt it had the opposite
effect.

General monitoring of labor relations, which also indicated the lack of
any significant driver reactions, supported these survey results. One can
only speculate whether driver reactions would have been more significant if
the service had attracted a larger ridership, particularly if the additional
riders included individuals who require greater driver assistance.

/.4 COSTS

The costs associated with the demonstration project include start-up and
ongoing expenses related to equipment and operations as well as administrative
and support services and data collection. Much of the data collection and
related administrative costs are due to the demonstration nature of the pro-
ject and are not likely to be service costs in non-demonstration contexts. To
the extent possible, distinctions are made between data collection and
service-related costs in the ensuing discussion.

Demonstration funding covered most of the administrative and support
service costs in addition to the cost of retrofitting the buses with special
equipment. A separate UMTA capital grant provided funding for the new TMC
buses. Note that all the costs of maintenance and repair services and addi-
tional lift-bus related labor were borne by CoTran (which receives federal
operating aid). The UMTA demonstration grant budget and expenses are shown in
Table 7.1.

7.4.1 Start-Up Costs

Capital Costs

The GMC buses were retrofitted with lifts and special seats, and later
with accumulator devices and improved sensitive edges. These costs are shown
in Table 7.2. The total cost in 1980 dollars was $19,641 per bus or $451,743
for all 23 GMC buses.
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The TMC accessible buses came lift-equipped from the factory. Thus the
cost of the lift, flip seats and other special equipment was essentially the
difference between the cost of an accessible and a regular bus of the same
manufacture, or $9,000 (in 1979 dollars). This totals $396,000 for all 40
lift-equipped TMC buses, adjusted to 1980 dollars.

Staff Training

The driver training program consisted of two elements: handicap aware-
ness training and technical training in how to operate the 1lift mechanism.
All 108 operators underwent awareness training during 4 days in July 1979.
The program required two hours and was conducted on the drivers' days off.
Drivers were paid straight-time wages. Staff of local agencies and represen-
tatives of the local handicapped organization provided the instruction.

The technical training was provided to all operators beginning in August
1979 (before the first accessible route was initiated) and ending in October.
CoTran supervisors and a TDT staff person provided this two hour program.

The costs of the program are shown in Table 7.3. The total cost was
$16,150 or $150 per driver.

Mechanic training cost has been estimated at $2100, consisting of 2 hours
of training for each of 17 mechanics in a Session led by TDT staff and about

5% of 2 class "A" mechanics' time in the following vyear.

Marketing/Outreach Costs

Because the accessible service implementation coincided with the intro-
duction of major service changes unrelated to the accessible service, market-
ing costs associated with the project are difficult to isolate. CoTran spent
$192,000 on contracted marketing activities over the project period and has
attributed $122,000 (almost two-thirds) to the project. In addition, CoTran
conducted field demonstrations at several community locations costing about
$2,400 in staff and vehicle time (see Table 7.4). It is believed that some of
the marketing activities attributed to the demonstration served dual purposes;
however no further disaggregation of these costs is available.

The ensuing discussion includes cost estimates for the major elements of
the marketing program so that other transit authorities may be able to esti-
mate the costs associated with the individual activities. Since other transit
authorities who may implement . accessible service may not be simultaneously
restructuring their entire service, the fact that marketing costs are not
allocated to several marketing purposes may be quite appropriate, even if in
CoTran's case they represent a simplistic allocation of costs.

Table 7.4 shows the major elements of the marketing program and their
costs. Note that the printing of pocket schedules and newspaper insert bro-
chures constituted over 64% of the marketing expenses. Although the schedules
and brochures ‘included an illustrated description of the lift equipment and
its use, it is difficult to attribute the total costs to the 1lift service and
to extrapolate the results to other transit authorities.
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Table 7.3

DRIVER TRAINING COSTS

(excluding development costs)

Driver Time Total Hours Total Cost
Sensitivity 216 2,200
Operations 216 $ 2,200
Total $ 4,400
CoTran Supervisor

Time $ 1,000
TDT Staff Time $ 1,450
Agency Staff Time Donated
Materials (TDT Lift Mock-up) $ 9,300
TOTAL $ 16,150
Table 7.4
BREAKDOWN OF MARKETING EXPENDITURES
Schedules 51,000 42%
Start of ervices Insert Brochures 27,600 22%
Advertising 26,500 22%
Newsletters 4,900 43
Slide Show 4,400 43
Public Relations/News Releases/Media Contract 3,800 3%
Research and Planning 3,800 3%

122,000 100%

-128-




The remaining 50% of the budget represents several one-time costs (e.qg.,
development of a slide show, research and planning costs for the marketing
program, start-of-service advertising and publicity) and some ongoing expenses
(newsletters, advertisements and publicity). It is estimated that start-up
marketing costs constituted 90% of marketing and 100% of user training costs
or $112,200.

Administrative Costs

CoTran did not maintain detailed records of time spent on the demonstra-
tion project by its own staff members. Thus, it is not possible to report the
cost of administration with accuracy, nor 1is it possible to separate out the
additional level of effort required to administer data collection. CoTran
management estimates that during the first year of the demonstration, in which
plans were made for implementation and equipment was purchased, approximately
20% of the manager's time was expended on the project. In the second year
when implementation activities took place (such as training, retrofitting,
maintenance, etc.), about 10% of one supervisor's time was required in each of
the maintenance and operations departments supplemented by about 2-3% of the
manager's time. It is estimated that administrative costs amounted to about
$19,000.

7.4.2 Ongoing Costs

Repair Maintenance Costs

The monthly costs for maintenance, repair and parts averaged $3205 or $51
per bus.* Maintenance and repair costs associated with the lift decreased
substantially as the project progressed (see Figure 7-1). In the period from
February to June 1981 when CoTran took owver all maintenance activities the
average was $1654 per month compared with $4299 in the period from June 1980 -
September 1980 when CoTran did very little of the repair and maintenance work.
While repair and maintenance hours decreased somewhat, this reduction in cost
was largely due to the shift to responsibilities from the private contractor
to CoTran's own staff., CoTran mechanics earn approximately $9.10 per hour
(including benefits) compared to hourly rates of $25 charged by TMS.

Examining the one year period from July 1, 1980 to June 30, 1981, CoTran
expended $38,643 for maintenance, repair and parts, or $613 per bus. This
exceeds the costs reported in Seattle ($497), but is well under the costs
experienced in other locations such as Washington, D.C. and Milwaukee where
nearly $2000 was expended per bus. If CoTran had performed all maintenance
and repair functions in-house for the entire year, one might estimate an
annual cost of $23,187 or $368 per bus. This would be the lowest cost yet
reported among the projects under study by the Transportation Systems Center.

Because maintenance/repair costs decreased over the life of the project
and ridership increased, the maintenance/repair cost per trip decreased from
$113 in July 1980 to about $11 in April 1981.

* Excluding repair costs during May 1980 which included some retrofitting
costs, and during July 1981 when a major accidental damage required
replacing a lift.
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Note that all of the above figures exclude repairs performed under TDT's
one year warrantee, which covered both parts and labor. Much of this work was
performed directly by TMS (TDT's local representative) and billed directly to
TDT. As a result, CoTran does not have an estimate of the costs associated
with these repairs.

Accident Claims and Insurance Costs

There were no accident claims reported which related to the lift and no
increased insurance premiums attributable to the demonstration.

Administrative Costs

Once the service was in operation, it is estimated that administrative
costs involved 10% of the supervisor's time in the maintenance and operations
departments plus a very small percentage of the manager's time. The manager's
involvement was largely required for data collection activities and it is
estimated that in the post-demonstration period the manager's involvement
essentially ended, while the other staff members have continued to spend
approximately the same amount of time as during the demonstration. Over the
demonstration service period of approximately one year, it is estimated that
$6,000 in staff time was expended.

Marketing

Ongoing marketing activities included newsletters, news releases, public
relations and some advertising. It is estimated that only about $12,200 of
the marketing cost would represent ongoing expenses on an annual basis.

7.4.3 Data Collection Costs

Data collection involved CoTran staff time, administrative expenses and
contractor costs. The surveys and diaries of county residents and disabled
lift-users and non-users were performed by CoTran's survey contractor, Region-
al Research Associates. CoTran's marketing contractor, Fred Fetterly
Associates, assisted with publicizing the survey efforts, printing forms and
carrying out mailings. 1In addition to supervising the contractor efforts and
playing a role in assembling the survey samples, CoTran staff conducted on-
board surveys of regular riders, supervised bus reliability time-checks and
distributed driver surveys. CoTran also was responsible for all record-keeping
associated with the demonstration and transmitted detailed monthly reports on
ridership and costs. These costs totalled $42,625 plus staff adminstrative
costs that cannot be isolated from general project administration.

7.4.4 Cost Summary

Table 7.5 summarizes the costs of the accessible bus project excluding
the costs of data collection. It is difficult to compute a single total cost
that will be meaningful to other transit operators, primarily because the
costs were not reported for a single time frame, and it is unclear how often
some of the costs will recur. For example, the capital costs and support
costs reflect costs that are recurring on a cycle of several years, while
operational costs are an annually recurring cost. 1In some cases, a portion of
the cost is a one-time expenditure. Therefore, we must make some assumptions
and approximations to calculate annual costs and cost per trip.
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Table 7.6

COST PER TRIP (1981 Dollars)

Cost Year Life Annual Cost $1981
Start-up Costs:
Capital $847,743 1980 10 $137,966 $151,763
Driver Training 16,150 1979 10 2,628 3,180
Mechanic Training 2,100 1979 10 342 414
User Training 2,400 1979 10 391 473
Marketing 109,800 1980 10 17,869 19,656
Administration 19,000 1980 10 3,092 3,401
Subtotal $178,887
Ongoing Costs:
Operation 38,643 1980-81 40,575
Marketing 12,200 1980-81 12,810
Administration 6,000 1980-81 6,300
Subtotal $ 59,685
TOTAL ANNUAL QOST $238,572
ANNUAL COST PER LIFT-BUS $ 3,787
TOTAL OPERATING QOST (EXCLUDING CAPITAL COSTS) $ 86,809
OPERATING COST PER LIFT-BUS $ 1,378
ESTIMATED ANNUAL LIFT RIDERSHIP (@ 30 TRIPS/WEEK)* 1,560
TOTAL COST PER LIFT-TRIP $ 153
OPERATING OOST PER LIFT-TRIP $ 56
TOTAL COTRAN OPERATING COST (ADJUSTED TO 1981 DOLLARS) $6.1 MILLION
LIFT PROGRAM (QOST AS % OF ABOVE 3.9%

* This ridership figure may be an underestimate due to undercounting of lift-

trips by the drivers.
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8: SUMMARY AND CONCLUSIONS

This section summarizes the key results of the demonstration and presents
conclusions that can be drawn regarding the value of full-fleet accessible
fixed-route bus service. Results are described in the following areas:

Equipment

Planning and Implementation
Service Quality

Ridership and Travel Behavior
Operator Impacts
Transferability of Conclusions

6.1 EQUIPMENT

The 1lift and tiedown devices used in this demonstration were among the
earliest designs of such special equipment. It was necessary to make modifi-
cations to the original equipment, at the outset of the project, in order to
overcome several design flaws: the sensitive edge device was replaced by a
flush "razor-edge" that wheelchair passengers could traverse more easily; an
accumulator device was added to control the drifting of the 1lift from its
stowed position; and stronger wheelchair securement clamps were substituted
for the original ones which were considered unsafe. Some design flaws, how-
ever, could not be rectified without significant cost, such as the short 1lift
platform and the clamp-type securement device, neither of which was designed
to accommodate power-drive wheelchairs. Note that a survey of non-users,
which may or may not be representative of the disabled population, indicated
that 45% use power-drive wheelchairs. Despite the above difficulties, dis-
abled people who had made use of the lift one or more times did not note major
physical difficulties with the equipment.

The equipment has proved reliable insofar as the maintenance cost has not
been excessive and the availability of lifts for service has been quite high.
Although CoTran originally experienced high costs when it employed a contrac-
tor to perform routine maintenance and adhered to a strict preventive mainten-
ance schedule, a subsequent shift to in-house maintenance and less frequent
inspections resulted in maintenance and repair costs on the order of $350 per
bus per year (based on six months' data), among the lowest figures reported
nationwide. While no resulting deterioration of service reliability has been
detected to date, the long term effects of reduced preventive maintenance are
unknown.
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operation of the 1lifts for passengers, it was necessary to issue reminder
memoranda on operational procedures and to check driver skills from time to
time. All of the driver training activities were mandatory and drivers were
paid for training hours.

Training of mechanics was performed with the help of the 1lift manufac-
turer and the maintenance contractor. The use of a maintenance contractor in
the early stages of the demonstration, although quite costly, enabled CoTran
to slowly bring its mechanic staff up to speed. Once contracted lift mainten-
ance was discontinued, an additional mechanic was needed.

Marketing was a major element of the demonstration project and expended
almost 20% of the grant budget. While several field demonstrations of the
lift were performed early in the project, most of the effort went into adver-
tising and promotion via print and broadcast media. The use of the term
"fully accessible to the elderly and the handicapped” in the initial adver-
tising media caused considerable dissatisfaction in the disabled community due
to the fact that the lift and tiedown equipment did not accommodate power-
drive wheelchairs.

Lift service marketing was performed by CoTran's regular marketing con-
tractor, and took place during a major restructuring of the entire County
transit system which included its own promotional campaign. There was
undoubtedly interaction between the two marketing efforts. It is widely
believed locally that the marketing program was very effective in informing
potential users about the 1lift service, a fact borne out by survey results.
However, since many non-users thought they would need instruction in how to
use the 1lift, it is possible that a greater portion of the marketing funds
would have been better allocated to consumer training efforts. Greater in-
volvement of human service agencies and disabled community organizations in
this effort might also have been useful.

The implementation of accessible service involved few service changes.
Routes and bus stops were not affected by the lift project (a design decision,
to some extent) and schedule modifications proved to be unnecessary at the
ridership levels experienced, except where they were needed for other reasons.
Operating policies related to the 1lift originally restricted 1lift use to
wheelchair-users and required that the wheelchair be able to utilize the lock-
ing device. While these policies were instituted to restrict harmful effects
on service quality and to insure the safety of the wheelchair user and other
passengers, it was later determined that they unnecessarily limited the use of
the lift and were therefore changed. No negative impacts have been reported
since the policy change.

CoTran underwent many exogenous changes during the implementation period,
changes which transformed the bus operation into a modern system with a much
improved image. CoTran successfully put into reliable operation new buses and
lifts, motivated and trained drivers, and informed the target market of the
availability of the new service. Despite these accomplishments, it failed to
maintain good public relations with the local organization of disabled people
dedicated to accessibility and to rally the efforts of local human service
agencies to help make the project a success.
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3.4 RIDERSHIP AND TRAVEL BEHAVIOR

Although there was substantial growth in 1ift ridership over the demon-
stration period, the number of lift trips made using the 1lift never reached a
significant number. At its peak which occurred during the height of the 1981
winter season, there were 151 1lift boardings representing a tiny 0.04% of
total trips and only 3.4% of trips made by handicapped individuals (using
reduced fare identification cards). Driver lift-trip logs indicate that 10-20
individuals may have been responsible for the trips recorded during any given
month. (Thus, there may not have been many more users than the 20 interviewed
in the survey.) While the surveys indicated that trips by some users were not
included in the drivers' ridership count, it is very unlikely that the number
of lift trips reached 1% of total transit trips (by all passengers).

CoTran originally permitted only wheelchair users to use the 1lift. It
was expected that large numbers of elderly bus riders might want to use the
lift, particularly since CoTran's buses do not have a kneeling feature. While
the policy was later modified to allow ambulatory disabled to use the 1lift,
the change was never widely advertised. 1In March 1981 when total lift rider-

ship was at its peak, ambulatory lift-users accounted for only 10% of all lift
boardings reported.

The fact that the lift was not designed for power-drive chairs may also
have substantially reduced ridership potential since indications are that
nearly half the wheelchair population uses power-drive chairs and that they
might find it easier to get to the bus stop.

Although the lift-users and non-users were found to be similar in several
respects (e.g., sex, percent age 55 and over, degree of agency affiliation),
the lift-user group tended to have lower incomes, less access to automobiles
(either with or without special adaptive equipment), and were more likely to
live alone and to have orthopedic impairments. In general, lift-users
appeared to be more transportation-disadvantaged than the non-users. However,
due to some uncertainty about the representativeness of the non-user sample,
it is difficult to oconclude from these results that the 1lift-bus is indeed
serving the most transportation-disadvantaged among the disabled population.

The small number of users were fairly dependent on the 1lift-bus, on
average making almost a third of their trips on the bus; many indicated they
were unable to make these trips by other means. In their own estimation, the
service increased their mobility, and almost all intended to continue to use
it. Nevertheless, it is important to note that the lift has not enabled all
of these users to travel independently; nearly one-third of users require
assistance from an escort to get to the bus stop or to ride the bus.

Disabled non-users were quite aware that the lift-bus service was avail-
able, but generally preferred to use other travel means. Although most sur-
veyed non-users (87%) believed they were unable to travel by regular bus,
almost all thought they could use the lift-bus. 1In fact, about half of the
non-users indicated they would try the lift-bus in the future.
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15 times higher. On the other hand, the Palm Beach costs are less than half
that experienced in Washington, D.C. where ridership was nearly equal on a
per-bus basis.

3.6 TRANSFERABILITY OF CONCLUSIONS TO OTHER APPLICATIONS

Palm Beach County in many respects offered ideal conditions for a demon-
stration of accessible bus service. With a large elderly population, a mild
climate and a flat terrain, it was expected that there was great potential for
ridership. Demonstration results indicate that the transit service levels and
lack of curb cuts overshadowed these beneficial aspects of the site.

Several particular events and characteristics of the project environment
may also have played a role in shaping demonstration results. On the negative
side, these include the following:

The disabled community was never involved to a great degree in the
project. The fact that this important resource was overlooked may
have reduced the potential for improving the service design (e.g.,
equipment selection, route changes) during the early phases and for
marketing the service once it was in place.

The project was put into full operation at a point in the season in
which CoTran -idership typically drops. Perhaps much of the momen-
tum of the mai eting effort was lost due to the timing.

The project utilized an early model 1lift which could not properly
accommodate power-drive chairs. The inability of many power chair
users to use the 1lift may have seriously decreased potential rider-
ship, particularly since power chair users are a large and increas-
ing portion of the wheelchair market and are possibly the most
likely to be able to travel a substantial distance to a bus stop.

The service obtained harmful publicity. Despite good coverage of
the project's implementation progress and the advent of the new
"CoTran" service, several articles decried deficiencies in the
equipment problem design and highlighted problems and disagreements
between the disabled and the transit authority. This publicity
could have discouraged ridership.

On the positive side:

CoTran experie~»~~d low operating costs compared to other sites., Due
to its location and its open shop, CoTran was able to take advantage
of lower than average wage rates. This helped to keep costs down on
a per-bus level. Of course, low ridership still caused per-trip
costs to be rather high.

CoTran maintained a reliable service and kept disruption of service
to other passengers to a minimum. Carrying out intensive preventive
maintenance probably contributed to a low incidence of vehicle
breakdowns. Combined with low ridership, the resulting effect was
little or no disruption in service to able-bodied riders.
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Overall, Palm Beach has experienced somewhat lower than average costs and
average to above average ridership, when compared to other projects. A truly
camparative analysis would require consideration of various transit and area
characteristics.
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Appendix A

OPERATOR GUIDELINES
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#126 JANUARY 21, 1980

ATTENTION ALL OPERATORS:

SUBJECT: WHEEL CHAIR LIFTS

IT HAS BECOME EVIDENT, THAT MANY OPERATORS ARE HAVING TROUBLE OPERATING
THE WHEEL CHAIR LIFTS. ALL OPERATORS HAVE BEEN TRAINED TO OPERATE THE LIFT

AND SHOULD BE ABLE TO DO SO.

A STEP BY STEP INSTRUCTION SHEET WILL BE ISSUED TO EACH OPERATOR. ALSO,
OPERATORS PULLING ROUTE 3 AND 800 SERIES BUSES OUT OF THE BARN ARE REQUIRED T0
FULLY ACTIVATE THE LIFT, OUT-UP-DOWN-STOW AS PART OF THE DAILY BUS CHECK.

FAILURE TO DO THIS WILL RESULT IN DISCIPLINARY ACTION.

ANYONE NEEDING FURTHER ASSISTANCE IN THE OPERATION OF THE LIFT, WILL

CONTACT TODD BENDFELT.

k/%&//

TODD BENDFELT g
SAFETY SUPERVISOR

TB/bj
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BULLITIN

#154 JULY 9, 1980

ATTENTION ALL OPERATORS: RE: ELDERLY & HANDICAPPED ACCESSIBILITY

EFFECTIVE IMMEDIATELY, IN ADDITION TO WHEELCHAIR PASSENGERS,
THE WHEELCHAIR LIFT WILL BE USED FOR PASSENGERS WITH WALKERS, CANES,
CRUTCHES, OR FOR PASSENGERS THAT CAN NOT STEP UP HIGH ENOUGH TO REACH
THE FIRST STEP WHEN BOARDING, OR CAN NOT STEP DOWN TO THE GROUND WHEN
ALIGHTING WHERE THERE IS NO CURB.

WHEN THERE IS NO CURB, AND THE PASSENGER NEEDS TO USE THE LIFT,
THE FOLLOWING PROCEDURE WILL BE USED, OPERATORS WILL SECURE BUS AND
LEAVE SEAT TO OPERATE LIFT.

BOARDING: PASSENGER WILL BE TOLD TO STAND BACK UNTIL STEPS ARE
LOWERED. WHEN STEP IS LOWERED TO ABOUT ONE INCH FROM THE GROUND,
PASSENGER WILL BE TOLD TO STEP ONTO FIRST STEP, FACE THE OPERATOR, AND
HOLD ONTO THE HAND RAILS WITH BOTH HANDS. ( PACKAGES WILL BE HANDED TO
OPERATOR BEFORE BOARDING) . PASSENGER WILL NOT TRY TO STEP UP UNTIL
THE LIFT HAS STOPPED.

ALIGHTING: AFTER DOORS ARE OPEN THE PASSENGER WILL BE TOLD TO
STEP DOWN TO THE BOTTOM STEP, TURN AROUND AND FACE THE OPERATOR, HOLD
ON TO THE HAND RAILS WITH BOTH HANDS ( PACKAGES WILL BE HANDED TO THE
PASSENGER AFTER ALIGHTING). PASSENGER WILL NOT TRY TO STEP DOWN TO
THE GROUND UNTIL LIFT HAS STOPPED. PASSENGERS WITH WALKERS WILL BE
LOADED IN THE SAME MANNER AS PASSENGERS IN WHEELCHAIRS, WITH THE PLAT-
FORM FULLY EXTENDED.

WHEN USING THE LIFT, OPERATORS WILL GIVE VERBAL INSTRUCTIONS TO
PASSENGERS AS TO HOW TO HOLD ON TO BOARD OR ALIGHT SAFELY.

OPERATORS WILL ALSO ASSIST PASSENGERS HOWEVER NEEDED TO INSURE
SAFE BOARDING AND ALIGHTING.

THE LIFgPERATORS WILL CAUTION PASSENGERS OF THE FOLLOWING WHEN USING

1 - STAND CLEAR OF BUS INTIL LIFT STOPS
2 - STAND ON STEP OR PLATFORM AND DO NOT TRY TO STEP UP OR
DOWN UNTIL THE LIFT HAS STOPPED
3 - HOLD ON TO HAND RAILS WITH BOTH HANDS (PACKAGES WILL BE
GIVEN TO OPERATOR BEFORE BOARDING, AND WILL BE GIVEN TO
THE PASSENGER AFTER ALIGHTING)
4 - WATCH OUT FOR SAFETY DOOR ON THE PLATFORM - STAND CLEAR OF IT
5 - WARN PASSENGER THAT THE LIFT MOVES SUDDENLY AND TO HOLD TIGHT

OPERATORS WILL ACCOUNT FOR EACH TIME THE LIFT 1S USED ON THE BACK
OF THE OPERATORS REPORT CARD. OPERATORS WILL MARK THE BACK OF THE CARD AS
FOLLOWS :
SEE SAMPLE CARD

IT IS IMPORTANT THAT OPERATORBS RECORD THE TIME IT TAKES TO
LOAD AND UNLOAD PASSENGERS WITH LIFT. WE NEED TO KNOW HOW
MUCH THE SCHEDULE IS BEING INTERRUPTED'

"THINK SAFETY FIRST"
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Appendix B

MARKETING MATERIALS
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Full Program Underway for Handic

A program which will provide fully
accessible bus service to the handi-
capped and elderly on county buses is
expected to get underway October 1 in
Palm Beach County.

Made possible by a federal demon-
stration grant of $689,000, the pilot
project provides for the entire fleet of
buses operated by the Palm Beach
County Transportation Authority to be
equipped with wheelchair lifts.

A retrofit program is now underway
at Dan Burns Oldsmobile in Delray
Beach. It provides for the installation of
wheelchair lifts and two special lock-in
devices for seating on each bus. A total
of 21 buses from the county fleet are
being retrofitted now.

Palm Beach County was selected as
one of two bus systems in the United
States to receive funds under the
demonstration grant. The otherisinthe
Champaign-Urbana section o f Illinois.

Following driver training, the fully
accessible program for the handi-
capped and elderly will begin Monday,
October 1. Irving Cure, resident
manager, said, “We expect to start the
program on Route 3 and make the
entire system accessible to the handi-
capped by early 1980.”

In addition, 40 smaller new buses
equipped with wheelchair lifts and
special equipment are expected to be
delivered by March 1, 1980. This will
give the county a total of 61 buses
totally accessible to the handicapped
and the elderly.

The grant, awarded to the county by
the Urban Mass Transportation
Administration (UMTA), covers the
period ending September 30, 1980. The
project calls for various surveys,
exploration of fiscal aspects in
changing the types of bus service,
recommendations to solve problems of
the severely handicapped, general
utilization of the system and an
extensive marketing program.

In addition, UMTA consultants

(continued on Page 2)

Full Accesssibility — Rider on wheeichair is lifted on ramp so he can back his

wheeichair onto bus.

apped and Elderly

¥ ’a‘*“ e ] e

Service Agencies Participating in Program

Various agencies, including the
United Way and its participating
groups, are cooperating with the
county's pilot program to provide full
accessibility on buses for the handi-
capped and elderly.

Among those agencies available to
assist with the implementation of the
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transit program, scheduled with the
merger of buses retrofitted with wheel-
chair lifts and special seating:

Florida State Division of
Vocational Rehabilitation, County

(continued on Page 2)
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CoTran Elderly, Handicapped Program Provides
More Than 150 Wheelchair Lift Services A Month

CoTran, The Palm Beach County
bus system, now is providing more than
150 wheelchair lift services per month.

Under an Elderly and Handicapped
Demonstration Grant from the federal
government, CoTran became the first
public transit system in the nation to
provide accessibility for the physically
disadvantaged. The program was
initiated in May 1980 and started
modestly with 18 lift operations that
month.

The largest number of users was 161
earlier this year.

Irving Cure, resident manager of
CoTran, said ridership by the elderly
and handicapped is expected to in-
crease as various health and social ser-
vice agencies continue to cooperate in
an informational project.

Route 1, the main service in the cen-
tral section of the county, served 65
passengers with wheelchair lifts during
November to lead the 14 operating
routes.

All regular route coaches are fitted
with wheelchair lifts and special equip-
ment such as lock-in devices for safe
seating. A total of 63 buses provide the
service for the elderly and han-
dicapped. Larger coaches have two
seats and smaller buses one seat to ac-
commodate the disadvantaged.

Made possible by a $689,000 grant
through the Urban Mass Tran-
sportation Administration (UMTA),
the program includes various surveys,
monitoring and marketing efforts.

Cure said a special survey now is un-
derway by a contracted interviewing
firm to gain information for the federal
government which has mandated lifts
on all public transit systems within the
next 10 years under existing law.

Interviewers will query current
elderly and handicapped wusers of
CoTran, non-users and the general
public.

{Continued on Page 3)

Handicapped rider Is assisted off ramp by CoTran bus driver
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CoTran Pilot Program for Disabled One Year Old

CoTran’s pilot program for
wheelchair and other physically
disabled clients became accessible in
May 1980.

The federally-funded project,
through the Urban Mass Tran-
sportation Administration (UMTA),
can be traced to developments which
began in the early 1960’s.

Congress moved to support the
disabled and elderly in 1973 when it
passed the Urban Mass Transportation
Act of 1964, as amended.

In essence, the Act stated :

“It is hereby declared to be the
national policy that elderly and han-
dicapped persons have the same right
as other persons to utilize (public)
mass transportation facilities and serv-
ices. ...

The Rehabilitation Act of 1973
strengthened the legislation.

In 1976 the Department of Health,
Education and Welfare (HEW} was or-
dered to coordinate the implementation
of the Rehabilitation Act. All federal
agencies were directed to issue
regulations on the subject.

In 1977, then Transportation
Secretary Brock Adams issued rules
which required that all mass transit
buses purchased with federal funds af-
ter September 1979 would have to con-
form with the federal regulations,
primarily by being equipped with
wheelchair lift ramps, wider doors and
lower steps.

Three Million
Ride Buses

Over three million passengers were
accommodated on CoTran buses for
the 1980 fiscal year ending Oct. 1.

The figure was 3,085,000 in com-
parison with only 923,512 in 1973, the
first full year of operation with ac-
countability.

CoTran Manager Irving Cure, in a
report to the Metropolitan Planning
Organization, projects an estimated
4,000,000 passengers this fiscal year
(through Sept. 30) and almost six
million during 1985.

Marketing Program
To Continue

A comprehensive marketing and
promotional program is continuing in
conjunction with the UMTA pilot
project for accessibility to the han-
dicapped and elderly on CoTran, the
Palm Beach County bus system.

Fred A. Fetterly and Associates of
West Palm Beach, a public relations
and advertising firm in the county for
more than 16 years, is in charge of
marketing and promotion.

Fetterly, president of the firm, said
the program, in cooperation with other
agencies retained by UMTA, is
designed to make every handicapped
and elderly person in Palm Beach
County aware of the accessible fixed
route bus system.

All coaches in the countywide public
mass transit operation are equipped
with wheelchair lifts to aid the elderly
and handicapped.

Glades May get
Four New Buses

Glades bus patrons could gain four
new buses to improve CoTran opera-
tions and service under a federal grant
being sought by the County Commis-
sion.

Residents of the Glades, including
Belle Glade, Pahokee, Canal Point,
South Bay and Lake Harbor, spoke fa-
vorably for a $1,176,552 grant applica-
tion at an informational meeting March
2 in Belle Glade, and a public hearing
held March 17 by the County Commis-
sion.

Approximately $800,000 in federal
funds is expected to be approved by the
federal government. Federal money
would be matched with $338,794 from
Palm Beach County and $57,770 from
the Florida Department of Transporta-
tion. The total amount would cover bus
purchases and operating assistance for
two fiscal years.

CoTran Provides More Than 120
Wheelchair Lift Services A Month

(Continued from Page 1)

The survey will be conducted over
the next few months since the UMTA
demonstration grant terminates July
31. Multi-Systems Inc., based in Cam-
bridge, Mass., holds a federal contract
to evaluate results of the survey.

Robert Casey, an executive with the
federal Department of Transportation,
recently noted that the Palm Beach
County public transit system under
jurisdiction of the County Commission
is the first in the United States to
become accessible to the elderly and
handicapped on all of its fixed routes.
UMTA also awarded a demonstration
grant for a similar project in the Cham-
paign-Urbana area in Illinois.

While the grant ends July 31, Cure
said CoTran will continue to serve the
elderly and handicapped and provide
information and accept suggestions for
improvements.

He noted there is a sub-committee
(E & H) of the county’s Tran-
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sportation Advisory Board which deals
with the subject and makes recom-
mendations to the full board. In turn,
the advisory body forwards its recom-
mendations to the County Commission
for final decisions.

Public transportation started less
than modestly in the county in August
1971 when a privately owned bus
system, operating primarily in the West
Palm Beach area, went out of business.
County Commissioners in office at that
time purchased 20 used buses for a
countywide system and hired Florida
Transit Management, Inc., to operate
it.

Commissioners, advised by Florida
Transit, have made vast improvements
during the past several years and
initiated the revitalized system known
as CoTran in May, 1980.

The existing fleet consists of 72
buses, including 40 smaller coaches
purchased last year, 10 models five
years old, nine 1974 models, five 1976
models, four 1971 models and four
built in 1960.
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77-224
Page 1 of 12

SPECIFICATIONS

HANDICAP LIFT DEVICE KIT

FOR

RETRO-FITTING

VEHICLE MODELS

GMC TDH5106, TDH4517, & TDH4523

PURCHASER

PALM BEACH COUNTY

TRANSPORTATION

AUTHORITY
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relief sett.ing.

TEST RESULTS:

1,000 cycles with 940 1lbs.
5,000 cycles from step to platform.
6,000 cycles floor to ground with 300 lbs. weight on platform.

SAFETY FEATURES

HAND PUMP:
To enable the drivex or attendant to operate the unit in the
event of failure.
PLATFORM:
Automatic shut-down feature if 1lift touches a person or object
when operating in the lowering position. Safety stop to prevent
wheelchair roll off. Platform shall NOT be able to be
reacted into step configuration when occupied.
LIFT:
Hydraulically operated, electrically controlled, and shall
consist of heavy metal structure with minimum lifting capacity
of 950 1lbs. Can NOT be extended when entrance door is closed.
BRAKES
Bus movement is prevented when lift is in any position other
than fully stowed.

ENTRANCE DOOR:

Cannot be ¢l sed until 1ift is in fully stowed position.
Platform, re¢ p, and steps to be covered with non-skid material
similiar to front entrance platform.

Standard type steps when 1ift is not in operation. When

operated no ~pen access to under structure of vehicle.
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77-224
Page 4 of 12

All interior panels shall be free of sharp edges and/or

corners which could cause injury to operator or patron.

There shall be two (2) control locations for the electrical

equipment making system operational.

1.

Control console mounted convenient to the driver

so device can be operated from the driver's seat.
One console mounted in the front entrance door
convenient to attendant or patron.

All controls shall be clearly marked for inden-
tification and function.

The control solenoids shall be constructed so as

to provide manual operation in event of electrical
failure and design must be approved by the Palm
Beach County Transportation Authority.

Emergency back up system. Minimum clear entxy thru
the front doors to be 34 inches.

Lift assembly to be | lted in position, no welding
is acceptable.

All safety flaps to be powered, no gravity flaps
acceptable.

Cycle times to be adjustable by a mechanic - oper-
ation between 20 seconds and 45 seconds. Must have
test results of not less than 1000 cycles under test
load 900 lbs. minimum.

No moving parts to be exposed. All functions to be
automatically stopped.

i.e. Sensitive edges stop all movement automatically

upon contact - outward and downward.

-166-




SERVICE MANUAL
ELECTRO-HYDRAULIC LIFT
FOR THE HANDICAPPED
U.S. PATENT No. 4027807

Other U.S. & Foreign Patents Pending

Model Numbers
G-30

TRANSPORTATION DESIGN AND TECHNOLOGY, INC.
9345 CABOT DRIVE
SAN DIEGO, CA 92126

(714) 566-8940
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DESCRIPTION

A. GENERAL

The hydraulically operated and electrically controlled 1lift system is in-
tended for use by the handicapped. Design of the 1lift has taken into consider-
ation both the physical and psychological needs of the handicapped. Special
provisions are made for safety and efficient handling of a wheelchair, however,
the 1ift can also be used for handicapped and elderly persons not confined

to a wheelchair.

Design of the 1lift is adaptable tc¢ -ost urban and interurban transit coaches
and can be retrofitted without major mo. ‘ications. Lift controls can be con-

veniently located to meet the requirement <f individual owners/operators.

Lift operation will cause minimal delay in normal vehicle operation. The
unit can be deployed, ready for wheelchair boarding, raised to vehicle floor

level, and returned to step configuration in approximately 30 seconds.

The 1ift system is an electro-mechanical arrangement which operates on 12
volts dc. The hydraulic system may be completely self-contained without exter-
nal connections, or use an engine-driven hydraulic pump. Figures 1 and 2 de-

pict the 1ift in stowed and deployed positions.

B. STRUCTURE

The 1ift frame is constructed of welded steel tubing. The platform and lower
closure are also steel. The 1lift platform is formed by a double hinged assembly
which forms the vehicle entrance/exit step, in the stowed position. In the de-
ployed position, the step and riser form a portion of the 1lift platform as shown
in Figure 2. Outward and inward telescoping ramp movement is conducted in a

steel slide track assembly equipped with channel mounted roller bearings.

The ramp platform surface is equipped with a replaceable bonded non-skid

surface.
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C. HYDRAULIC AND ELECTRICAL EQUIPMENT

Lift hydraulic pressure is supplied from either an internal
electrically driven pump and reservoir unit or vehicle engine
driven pump. The system maximum pressure is factory set at
1,250 psi. Normal operating pressure is 800 psi.

Electrical controls, by selection, operate valves to control
ramp in and out, and up and down movements. These controls
direct fluid to flow actuators.

A set of vertically mounted cylinders raise, lower and
partially extend the vehicle entrance step which foms the 1lift
floor when deployed. Another set of vertically mounted cylinders
lower the 1lift platform assembly from step height to curb or
ground level and raise the platform to vehicle floor height.

A check valve in the system prevents inadvertent lowering of
the 1ift platform when system hydraulic solenoid valves are not
engaged. A ramp tapeswitch will shut off ramp operation when
tripped.

Cylinder action (mounted under 1lift floor) extends the ramp
to a fully deployed position. Two small cylinders, under the
ramp deploy a wheelchair safety lock. This is accomplished by
electrically opening a normally closed solenoid valve. A flow
divider divides the hydraulic fluid flow returning from
1lifting cylinders, to prevent the 1ift from binding, regardless
of platform load distribution. There are also two flow control
valves on both of the lifting cylinders, these enable the plat-

form to be finely tuned to ensure a perfectly level platform.
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SPECIFICATIONS
FOR
Purchase of
Sixty~Six (66)
TRANSVERSE-Elderly & Handicap
2 Passenger Flip-Up Seat

With Wheel Chair Accommodation
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tion grade vinyl, with purchaser to select color.
(h) Stainless steel back tube and legs with
balance of frame to be covered with oven-baked
enamel,

(J) Provide seat belt and locks capable of
securing patron in wheel chair.

(k) Polyurethane fillers to be used in seat and

back cushions.

Strength Requirements and Testing:

Tests shall be conducted using various simulated

conditions such as use of coach flooring with side seat

mounting and other conditions expected in transit useage

of seat.

Static load test as follows:

(1) 400 pounds per passenger vertical downward at
center of seat bottom with permanent set not to
exceed % inch.

(2) 300 pounds per passenger vertical downward

on front edge at center of sitting, with permanent
set not to exceed % inch.

(3) 300 pounds horizontal both fore and aft to the
top edge of aisle back 4 inches from the side edge
with permanent set not to exceed % inch at 200
pounds.

(4) Verticle drop impact to the seat with 40 pounds
weight, from 6 inches, 8 inches, and 10 inches in

height. 1,000 drops for each height.
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(5) Swinging impact with 40 pounds weight to back

from front and rear. Tests shall include impact

through 6 inches, 8 inches, and 12 inches horizontal

distances, 10,000 strokes for each distance. The

pendulum length equals 36 inches.
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Appendix D

SURVEY OF DISABLED LIFT-~USERS
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COTRAN LIFT BUS USER SURVEY

Good Day!

This survey is being conducted by CoTran, the Palm Beach County
Transportation Authority. As you may know, CoTran has
specially equipped all of its transit buses with lifts at the
front door so that wheelchair users and other passengers who
have difficulty climbing stairs can use regular route lift bus
service.

The results of this survey will be used to evaluate how
successful the lift-equipped buses are in providing
transportation to disabled residents of Palm Beach County.

Please help us improve transportation for everyone by taking
time to complete this survey. Your cooperation is very much
appreciated.

Percent (No.Respondents)

(7)

1. Would you be physically able to use regular CoTran (county
transit) buses if they were not lift~equipped?

O( 1) Yes

(13) [O( 2) No

2. Have you ever used the 1ift on a CoTran bus?

(199 O( 1) VYes

(1)

O( 2) No

If you answered NO to QUESTION 2, please stop here and
request a NON-USER SURVEY.
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4.

Do curbs or other obstacles pose a barrier to your
getting to the bus stop? Please indicate how much
of problem the following are by checking the
appropriate box:
(1) ( 2) (3
Serious Slight No
problem problem problem
curbs 55% (11) O 15% (3) [0 30% (6) (O
inclines 395 (1 O 28% (5O 33% (&) O
rough street surface/ 350 () O 245 (a) L a1s (7 O
lack of sidewalks
crossing major streets 58%(11) J 215 (4) O 21% (4
other 506 (2) O 50% (2) O ° 0
(specify)
What aids do you use when travelling outside of the
house?
O( 1) WwWheelchair
O( 2) walker
O( 3) Walking Cane
O( 4) Crutches
O( 5) Braces
OC 6) Artificial limb
O( 7) Guide dog
O( 8) Wwhite cane
O( 9) Another person (escort)
[J(10) Special controls on my automobile
[J(11) My own lift-equipped van
d((12) Other
(specify)
[J(13) None
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B.

TRANSPORTATION
1. Do you have a driver's license?
(7) 0O( 1) Yes
(13) O 2) No
2. Do you (or does someone in your household) own a car
or wvan?
(8) O( 1) Yes, I have a car/van
(4) O( 2) Other member of household has a
car/van
(8) 0O( 3) No
3. Other than CoTran bus service, what means of travel
are frequently available to you? (Check all that
apply)
(5) O( 1) Drive
(8) O( 2) Obtain a ride from a member of my
household
(8) O( 3) Obtain a ride from a friend
(4) O( 4) Human (social) service agency trans-
portation
(4) O( 5) Taxi
(3) O( 6) Private wheelchair-van service (Medicar)
(2) (¢ 7) Other
(specify)
(3) OJ( 8) None
4. If each of the following were available, which would
you be physically able to use? (Check all that apply)
(7) O( 1) Drive
(1e) O( 2) Obtain a ride from a member of my
household
(16) 0O( 3) Obtain a ride from a friend
(15) O( 4) Human (social) service agency trans-
portation
(11) O( 5) Taxi
(12) O( 6) Private wheelchair-van service (Medicar)
(11) O( 7) Door-to-door transit service (Dial-a-Ride)
(3) O 8) Other
(specify)
0 dJ( 9) None
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6. How would you have made last week's 1lift bus trips
if there were no Lift bus service?

(Check all the means of travel you would have been
Likely to use.)

13% (1) g 1) Bus
0 O( 2) Drove
13% (1) O( 3) Got a ride from a member of my household
50% (4) O( 4) Got a ride from a friend
0 J( 5) Human (social) service agency
0 O( 6) 7Taxi
0 O( 7) Private wheelchair-van service (Medicar)
0 O( 8) Didn't need to make trip
50% (4) O( 9) Unable to make trip

7. How many of your Lift bus trips last week involved
transfers to other CoTran buses? Avg.=4.6

8a. How far is the nearest bus stop from your home?

44% (8) O( 1) Less than 1 block
6% (1) O 2) 1 block
6% (1) O( 3) 2 biocks
11% (2) O( 4) 3 blocks
22% (4) O( 5) 4 or more blocks
11% (2) O( 6) Not sure

b. What is the route number which serves this
bus stop? (If you don't know, place zeros

Don't Xnow in spaces provided.)

20% (3) Route Route

c. How often are the buses scheduled to
operate on this route during commuting

hours?
24% (4) O( 1) More than one hour apart
18% (3) O( 2) Every hour
18% (3) O( 3) Every half-hour
6% (1) O( 4) Every 20 minutes
0 O( 5) Every 10 minutes or less
35% (6) Od( 6) Not sure
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11.

12.

How did you first 1learn about CoTran's
lift-equipped buses? (Please check all
that apply)

O (
O (
O (
O (

O«
O (
O (
0«
O (

1)
2)
3)
4)

5)
6)
7)
8)
9)

4 (10)

Radio
v
Newspaper/magazine

Saw CoTran demonstrating the
operation of the 1lift

Human (social) service agency

Word of mouth

Saw someone using the lift in service
Health care worker/therapist/counselor

Realized bus you were about to board
had lift mechanism

Other

(specify)

What most influenced you to try the 1lift?
(Check only one answer)

O«
O (
0O (
O«

O (
O (
O (
4 (
a(

1)
2)
3)
4)

5)
6)
7)
8)
9)

d (10)

Radio
vV
Newspaper/magazine

Saw CoTran demonstrating the
operation of the lift

Human (social) service agency

Saw someone using the lift in service
Friend recommended it

Escort volunteered to go with me

Health care worker/therapist/
counselor

Other

(specitfy)
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cC. CURRENT LIFT USERS

la. Within the past 3 months, have you ever tried to get
on a Lift bus but been unable to?

38¢ (6) [O( 1) Yes63%(10)J( 2) No O [J( 3) Don't
remember

b. IF YES, Do you know why you were unable to board the
bus? (RECORD THE NUMBER OF TIMES EACH OCCURRED 1IN
THE SPACE PROVIDED)

( 1) Lift was inoperative

( 2) Driver refused to stop or allow me to board
for unknown reason

( 3) Cars parked in bus stop or other barriers

No Answer prevented me from reaching the bus

IR

100% ( 4) Bus was too crowded
( 5) Unable to maneuver chair onto lift
( 6) Wheelchair positions already occupied
( 7) Other
(specify)
( 8) Don't know
c. After you were unable to get on the bus, what did
you usually do?
33% (2) O( 1) Not make the trip
0 O( 2) Got a ride
0 O( 3) Took a taxi
50% (3) O( 4) Waited for another bus
17% (1) O ( 5) Other
(specity)
2. Has the 1lift bus service increased the total number
of trips you make?
69% (11) OJ( 1) Yes
31% (5) O( 2) No
3. Has the 1lift bus service enabled you to travel to
new places and to new activities?
50% (8) O( 1) vVery much so
19% (3) O( 2) Somewhat
31% (5) OJ( 3) Not at all -- (Skip to Question 5,

page 12)
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33%

O O
00 e

6a.
(5)
b.
(1)
(1)
0
0
(7)
(2)
7.
a
0
(10)
(3)
(2)
0
b.
(1)
(1)
(2)
(6)
(4)
c
(3)
(7)
(1)
(1)
0
0
0

(7)

Do you ride the bus on rainy days?
O( 1) Yes 67% (10) [OJ( 2) No
IF NO, how do you make trips you would
on the bus?
O( 1) Drive
O( 2) Get a ride
(¢ 3) Taxi
[(J( 4) Wheelchair-van service (Medi-car)
O( 5) Postpone trip
O( 6) Other

normally make

(specify)
For your most frequent lift-bus trip:

How much was the fare (one way)?

O( 1) 15¢ or under O( 6) $1.01 - $2.00 O
O( 2) 1lé¢ - 25¢ O¢ 7) $2.01 - $3.00 0
O( 3) 26¢ - 50¢ O( 8) Over $3.00 0
O( 4) 51¢ - 75¢ O( 9) FREE o
g¢( 5) 76¢ - $1.00

How long did the trip take (door to door)?
¢ 1) 5 minutes O( 6) 1 hour 6% (1)
O( 2) 10 minutes O« 7) 1-1/4 hour 0
O( 3) 20 minutes O( 8) 1-1/2 hour 0
O( 4) 30 minutes g( 9) 1-3/4 hour 0

( 5) 45 minutes 0(10) 2 hours or more 6%

How did you make this trip before the 1lift

bus service was initiated?

O( 1) Drove

O( 2) Was driven
O( 3) Dial-a-ride
O ( 4) Bus

0O ( 5) Private wheelchair-van service (Medicar)

O( 6) Taxi

J( 7) Human (social) service agency trans-

portation/escort service
0 ( 8) Didn't make the trip - (skip to

Question 8,

Page 14)
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D. REACTIONS TOWARD LIFT BUSES (All users)

1.

Listed below are a number of problems you may have
had when using the CoTran lift bus. Please indicate
the degree of difficulty you experienced by checking
the appropriate box for each problem.

(1) (2) (3)
Serious Slight No
Probiem Problem Problem
Lack of convenient O 20% (4) O 15% (3) O 653 (13)
bus stops/routes
Difficulty getting O 20% (4) O 25% (5) O s55% (11)
schedules
Feeling safe ] 20% (4) 0O 10% (2) [J 70% (14)
getting to the
bus stop
Getting to the O eo0s (12) [Od 235% (5) [O 15% (3)
bus in bad weather
Lack of O 45% (9) O 10% (2) O 45% (9)
bus shelters
Lack of wheelchair O 50% (10) O 10 (2) O 40s% (8)
ramps at curbs
Buses not arriving O 26% (5) O 21s (4) O 532 (10)
on time
Buses not stopping 0O 21z (4) O 21% (4) ] 58% (11)
at curb or acces-
sible location
Entry denied O 40% (8) O 10s (2) O 50% (10)
because lift
inoperable
Getting onto the O 6% (1) 0O 22% (4) O 72% (13)
lift platform
Lift platform is O 6 (1) 0 11 (2) ] 83% (15)
too short
Feeling secure O 112 (2) O 52 (1) O 84z (16)

on the 1lift

Drivers not helpful 0 25% (5) O 153 (3) 0O 603 (12)
Using the farebox O 11s (2) 0O 113 (2) 0O 79% (15)
Priority seating O 5% (1) 0O 52 (1) O 90s (17)

for handicapped/
elderly not
available
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(1) (2) (3)
Serious Slight No

Problem Problem Problem

cc. Fear of crime on O 0 O 6% (1) O 94% (16)
the bus

dd. Fear of inability O 6% (1) O 6% (1) O 88% (15)
to leave bus in
an emergency

ee. Grab rails O 163 (3) O 163 (3) O e8% (13)
inadequate

ff. Other O 33% (2) O 17 1) O so0s% (3)

(specify)

2, Wwhat is your overall opinion of the quality of the
CoTran Lift bus service?

45% (9) O( 1) Very good
25% (5) 0O( 2) Good
5% (1) O( 3) Fair
20% (4) a( 4) Ppoor,
(explain)
5% (1) aQ( 5) Very Poor,
(explain)

3. Do you perceive that other passengers are annoyed by
the delays which result from lift operation?

5% (1) O( 1) Yes, very much so
30% (6) O( 2) Somewhat

50% (10) O 3) No

5% (1) O( 4) Not sure

4. Would you use the service again?

100% (19) 0O( 1) Yes -- (Skip to Question 6, page 19)
0 O( 2) No
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6. Would you prefer a door-to-~-door service?

47% (9) O 1) Yes
47% (99 [O( 2) No,

(explain)

5% (1) [O( 3) Not sure,

(explain)

7. what improvements do you consider are most necessary
to enhance the lift-equipped service?

Please Continue
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F.

15%
35%
50%

10%

45%

10%

50%
50%

25%
25%

GENERAL CHARACTERISTICS

(This information is for statistical purposes only.

1. Do you have a CoTran senior citizen or

disabled reduced fare identificatic

(3) J( 1) Yes, senior citizen
(7 O( 2) Yes, disabled
(10) [O( 3) Neither

2a. Which category best describes you?

card?

(2) O( 1) Full-time worker (outside the home)

0 O( 2) Part-time worker (outside the home)

0 O( 3) Work at home for wages

0 0( 4) Unemployed, looking for work

(1) (J( 5) Full-time rehabilitation

0 (0( 6) Sheltered employment (full

time)
(1) O( 7) Full-time student
0 [J( 8) Full-time homemaker
(5) O( 9) Retired

part-

(9) [J (10) Unemployed and on disability/public

assistance/social security
(2) O (11) Other

(specify)
b. If wunemployed, do you think .ift-bus
service increases your chances of getting
a job?
(5) O( 1) Yes
(5) OJ( 2) No, transportation is not the major
problem
0 O( 3) No, I feel I could not the
service for travel to work.
3. wWhat is your age?
(1) O(1l) 10-19 O( 4) 55-64 15% (3)
(5)  [O( 2) 20-34 O( 5) 65-74 15% (3)
(5) O( 3) 35-54 0O( 6) 75 and over 15% (3)
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60

o

40%

4.

(12)
(8)

5.

6a.

(13)
(4)

(6)
(1)

(2)
(3)

Are you....?

O( 1l) Male
O( 2) Female

Where do you reside?

Indicate your town (city):

and zip code:

Do you live in: (choose one answer)

O( 1) Single family house or duplex

O( 2) Multifamily dwelling (apartment
house or condominimum)

O ( 3) Retirement complex

O ( 4) Group home for the handicapped
O( 5) Nursing home

(J( 6) Other institution

O( 7) Other

(specify)

If you answered (1), (2), (3) or (4)
please indicate how many people are
members of your household?

Avg.=2.4

Do you use the services of any particular
agency? (check all that apply)

O( 1) None

O( 2) American Red Cross

O ( 3) Association for Retarded Citizens

O ( 4) Crippled Children's Society

O( 5) Florida Department of Health and
Rehabilitative Services

O( 6) Gulfstream Goodwill

O( 7) Jewish Community Center

0 ( 8) Muscular Dystrophy Association
J( 9) Operation Concern

J (10) Palm Beach County Department of Human
Resources

0 (11) Palm Beach Habilitation Center

(J (12) Palm Beach Regional Visiting Nurses

0 (13) South County Neighborhood Center

0 (14) Veterans Administration Outpatient Clinic
O (15) Other

(specify)
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Appendix E

SURVEY OF DISABLED NON-USERS
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COTRAN LIFT BUS NON-USER SURVEY
WHEELCHAIR/WALKER ONLY

Good Day!

This survey is being conducted by CoTran, the Palm Beach County
Transportation Authority. As you may know, CoTran has
specially equipped all of its transit buses with lifts at the
front door so that wheelchair users and other passengers who

have difficulty climbing stairs can use regular route lift bus
service.

The results of this survey will be used to evaluate how
successful the lift-equipped buses are in providing
transportation to disabled residents of Palm Beach County.

Please help us improve transportation for everyone by taking

time to complete this survey. Your cooperation is very much
appreciated.

Percent (No.Respondents)
l. Would you be physically able to use regular CoTran (county
transit) buses if they were not 1lift equipped?

13% (8) O( 1) Yes
82% (49) 0O ( 2) No
5% (3) O( 3) Not sure

2. If you were to use a CoTran bus, would you make use of the
1lift device?

95% (57) DO( 1) Yes

3% (2) O( 2) No

(explain)
2% (1) O( 3) Not sure
3. Have you ever used the 1lift on a CoTran bus?
0 O( 1) Yes
100% (60) OO ( 2) No

If you answered YES to Question 3, please stop here and
request a USER SURVEY,
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4.

82% (49)
10% (6)
125 (7)
7% (4)
5% (3)
2% (1)
0

0

12% (7)
13% (8)
30% (18)
5% (3)
2% (1)

Do curbs or other obstacles pose a
potential barrier to your getting around
outside? Please indicate how much of a
problem the following are/would be by
checking the appropriate boxes:

(1) (2) (3)
Serious Slight No
Problem Problem Problem
curbs 73% (44) D18 (11) [ 8% (5) [
inclines 41% (24) 304 (199 O 273 (16)O

rough street surface/ ¢¢ (36) 0312 (18) 0 7% (40 O
lack of sidewalks

crossing major streetso6ls (35)[]26% (15[ 11% (6) [

other 43% (3) Oa43% (3) O 142 (1) O
(specity)

o°

What aids do you use when travelling
outside of the house?

O ( 1) wheelchair

O( 2) walker

0O ( 3) Wwalking Cane

O ( 4) Crutches

O ( 5) Braces

O( 6) Artificial limb

O( 7) Guide dog

O ( 8) White cane

O ( 9) Another person (escort)

0 (10) Special controls on my automobile

O (11) My own lift-equipped van
[ (12) Other

(specify)
J(13) None
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5.

For Wheelchair Users (only):

Do

you

always

use

outside of the house?

o¢ 1)
ac 2)

what

Yes
No

88%
12% (6)

(43)

wheelchair

when

0l
O (
O«
O
O
O«
O
O
O (

1)
2)
3)
4)
5)
6)
7)
8)
9)

type of wheelchair do you use?

Manual - narrow 4% (2)

Manual - standard 45% (22)

Manual - wide 2% (1)

Manual - junior 4% (2)

Power drive - conventional (E&J)29%(14)
Power drive - Amigo 4% (2)

Power drive - Abec 0

Power drive - other 2% (1)

Both power and manual 10% (5)

Please Continue
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B. TRANSPORTATION

1.
50% (30)
50% (30)
2.

53% (31)
34% (20)
14% (8)
3.
42% (25)
63% (38)
38% (23)
3% (2)
18% (11)
5% (3)
12% (7)
3% (2)
4.
45% (26)
79% (46)
64% (37)
47% (27)
43% (25)
57% (33)
52% (30)
16% (9)
2% (1)

Do you have a driver's license?

O( 1) Yes

O( 2) No
Do you (or does someone in your household) own a car
or van?

O( 1) Yes, I have a car/van

O( 2) Other member of household has a
car/van

O( 3) No
Other than CoTran bus service, what means of travel
are frequently available to you? (Check all that
apply)

O( 1) Drive

O( 2) Obtain a ride from a member of my
household

O( 3) Obtain a ride from a friend

O( 4) Human (social) service agency trans-
portation

O( 5) Taxi
O( 6) Private wheelchair-van service (Medicar)
O(¢ 7) Other

(specify)
O( 8) None

If each of the following were available, which would
you be physically able to use? (Check all that

apply)
O( 1) Drive

O( 2) Obtain a ride from a member of my
household

O( 3) Obtain a ride from a friend

O( 4) Human (social) service agency trans-
portation

O( 5) Taxi

O( 6) Private wheelchair-van service (Medicar)
O( 7) Door-to-door transit service (Dial-a-Ride)
O( 8) Other

(specify)
O( 9) None
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5. Please indicate HOW MANY
last week for each purpose by each of the following

means:

* Note that going somewhere is one trip.

a second trip.

one-way*

trips you made

Returning is

Means
>I :
8 @
E M o 40
ool o o
B g o T T
HE | o0 -
9] o 0= 2
v= | 00O —— 9]
o} O A 0] —
o Y ) v
— [s ) > @ wn L 0 0
o} 0 H o o] =z A
] sl | 0N o > >
o ] w O (SR Yy
g 31 et § | 8 vo | u
~N [} . eans
Purpose ~ > © O o s | oA Y > [ORN ] .
AR EEH AR R H
[§0] M 2 [7)]
= a Om| e > &) o> o - Purpo
a. Work 0 58 0 0 0 0 o} 0 1.58
b. School 0 .33} .031 o 0 0 0 .23 .53
c. Shopping .73 .43 {1.25 ] © 0 0 0 .12 3.53
d. Medical .13 .47 .57 1 0 021 o .08 .03 1.30
e. Relilgious .07 .40 ) .57 ] o 0 0 0 .03 1.07
f. Meals .07 22 a3 {0 0 0 0 .17 1.88
g. Social/
Recreational .10 .37 .62 1 0 0 0 0 .08 2.17
h. Personal
Business/Other | - 20 83 4 0 .03 {0 0 .10 1.57
GRAND ;5 -
MEAN
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6a. How far is the nearest bus stop from your
home?

7% (4) [O0( 1) Less than 1 block
3% (2) O( 2) 1 block
135 (8) [O( 3) 2 blocks
106 (6) [O( 4) 3 blocks
35 (21) OJ( 5) 4 or more blocks
32% (19) O( 6) Not sure
b. What is the route number which serves this
bus stop? (If you don't know, place zeros

Don't Know in spaces provided.)

92% (106) poute Route

c. How often are the buses scheduled to
operate on this route during commuting
hours?

[eo]
o

(5) O( 1) More than one hour apart
(4) O( 2) Every hour

O( 3) Every half-hour
2% (1) O( 4) Every 20 minutes

[@ NN |
[

0 O( 5) Every 10 minutes or less
(50) O ( 6) Not sure

[eo]
w
0@

7. How far would you be willing to walk/wheel
to a bus stop:

a. In good weather?
27% (16) J( 1) Less than 1 block
105 (6) OJ( 2) 1 block
18% (11) O( 3) 2 blocks
12% (7) OJ( 4) 3 blocks
(20) J( 5) 4 or more blocks

W
W
0@

b. 1In rainy weather?
(3 O( 1) Less than 1 block
(2) 0O 2) 1 block
(1) 0O 3) 2 blocks
0 O( 4) 3 blocks
7% (4) O( 5) 4 or more blocks
83% (50) O ( 6) Would not travel

w wi
00 00

2

e
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c. Medical trips?
7% (4) O( 1) Often
24% (14) O( 2) Sometimes
70% (41) O ( 3) Never
0 O( 4) Not sure

d. Other trips?
9% (5) O( 1) Often
33% (19) O ( 2) Sometimes
sge (33) O ( 3) Never
0 O ( 4) Not sure
10. Would you use 1lift-equipped buses, if
there were bus stops conveniently located
near your home and near your destination,
for the following types of trips?
a. Work/school trips?
17¢ (99 O ( 1) Often
28% (15) O ( 2) Sometimes
53% (28) O ( 3) Never
2¢ (1) O ( 4) Not sure

b. Shopping trips?
(15 O ( 1) Often
(29) O ( 2) Sometimes

27

0P

52

o0

163 (9) O ( 3) Never
5% (3) 0O ( 4) Not sure

c. Medical trips?
21% (12) 0 ( 1) Often
(23 0 ( 2) Sometimes
(1) 30 ( 3) Never
5% (3) O ( 4) Not sure

0

41

o

3

N
o°

d. Other trips?
229 (12) 0 ( 1) Often
61% (33)[J ( 2) Sometimes
13% (7) O ( 3) Never
4% (2) O ( 4) Not sure
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11. Bef ng in this survey, were you aware
of juipped bus service?

gss (53) O( 1

126 (7 O( < :0 Section C, page 1l1l)
12. How learn about CoTran's lift-equipped
bus :ck all that apply)
es (3 OC( 1

48% (25) O( <
42% (22) O( 3) Newspaper/magazine

4% (2) O( 4) Saw CoTran demonstrating the
operation of the lift

gs (4) O( 5) Human (social) service agency

233 (12) O( 6) Word of mouth

2¢ (1) O( 7) Saw someone using the lift in service
% (1) (0( 8) Health care worker/therapist/counselor

2
0 O( 9) Realized bus you were about to board
had 1ift mechanism

193 (10) J(10) Other

(specify)

13a. Did you participate in a demonstration or receive
training in how to use the 1ift?

145 (7) O(C 1) Yes

86% (43) OJ( 2) No =-- (Skip to Section C, page 11)
b. From whom did you receive training?

0 O( 1) Human (social) service agency

0 [O( 2) Rehabilitation professional (ther-

apist, nurse, counselor)
29

o0

(2 O( 3) CoTran (at a special demonstration
of the 1lift)

71% (5) O ( 4) Other

(specity)

Please Continue
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C. REASONS FOR NOT USING THE LIFT BUS

l‘
0
4% (2)
11% (6)
23% (13)
11% (6)
7% (4)
9% (5)
21% (12)
9% (5)
11% (6)
4% (2)
4% (2)
2% (1)
0
5% (3)
2% (1)
40% (23)
7% (4)
0
2% (1)
0
40% (23)

What are the main reasons you have never
tried the 1lift bus service? (No more than
3 reasons please)

o1)

a2

o 3)
o 4)
a3
O s)

o7

a8
a9

0 (10)

O (11)

0 (12)

0 (13)
0 (14)

0 (15)

O (16)

0 (17)
0 (18)

0 (19)
O (20)
0 (21)
0 (22)

Was not aware of CoTran's lift bus
service

Am uncertain of how to wuse the
lift-equipped bus

Bus doesn't go where I want to go
Schedule is not convenient
Bus system is too confusing

Cannot wait for the bus at the bus
stop

Am concerned about personal security
in the streets

Bus stop is too far

Too many physical barriers in the
street

Dealing with traffic might be
dangerous

Feel it might be difficult to use
the 1lift

Feel it might be difficult to
maneuver within the vehicle

Bus may be too crowded

Feel it might be embarrassing to use
the bus

Transferring to another bus would
take too long

Transferring to another bus would be
physically difficult for me

Prefer to use other travel means

Can't go out of the house without
assistance

Don't travel

Am not physically able to travel
Cannot afford the bus fare

Other

(specify)
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6. what would most influence you to try the
lift-bus?

Please Continue
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5. Where do you reside?

Indicate your town (city):

and zip code:

6a. Do you live in: (choose one answer)

73% (41) [J( 1) sSingle family house or duplex

235 (13) O( 2 Multifamily dwelling (apartment
house or condominimum)

(#%]

0«
—( 4, Group home for the handicapped

Retirement complex

O( 5) Nursing home
0( 6) Other institution
2% (1) oC 7 Other

o O O O

(specify)

b. If you answered (1), (2), (3) or (4)
please indicate how many ©people are
members of your household?

Avg.= 2.4 (52)

7. Do you use the services of any particular
agency? (check all that apply)

32¢ (199 O( 1' None
33 (2) O( 2, American Red Cross

0 O( 3) Association for Retarded Citizens

32¢ (19) O( 4) Crippled Children's Society

3% (2) O( 5) Florida Department of Health and
Rehabilitative Services

0 O( 6 Gulfstream Goodwill

2% (1) O( 7) Jewish Community Center
2% (1) [0( 8) Muscular Dystrophy Association

0 O( 9) Operation Concern

2% (1) O (10) Palm Beach County Department of Human
Resources

3% (2) OJ(11]) Palm Beach Habilitation Center

10% (6) [J(12) Palm Beach Regional Visiting Nurses
0 O (13) South County Neighborhood Center
378 (22) [J(14) Veterans Administration Outpatient Clini

20% (12) [OJ(15) Other

(specify)
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8. What is your gross annual household income?

19% (8) O(
265 (11) O
17% (7) O(

17% (7) O
14% (6) 0 (
5% (2) i
2% (1) O(

We welcome any other comments you may have concerning
this new accessible service.

1)
2)
3)
4)
5)
6)
7)

Under $5,000
$ 5,000 - $ 9,999

$10,000 - $19,999
$20,000 - $29,999
$30,000 - $39,999
$40,000 - $49,999

$50,000 or over

HAVE BEEN MOST APPRECIATED.

~-216-
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Appendix G

DRIVER SURVEYS
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How have 1lift users handled such reactions?
(Please choose all that apply.)

D (1) No reaction

E](Z) Embarrassed

[:] (3) Apologetic

[](4) With angry response

[](5) Too varied to generalize
(6) Good Reaction
How valuable was the handicap awareness training
you received?

E](l) Very Valuable [](3) Not Valuable 4% (3)
E](Z) Somewhat Valuable [](4) Did not receive
training 4% (3)

How valuable was the lift operation training you
received?

E](l) Very Valuable [](3) Not Valuable 5% (4)
[](2) Somewhat Valuable [](4) Did not receive
training 1% (1)

Do you feel you need refresher training?

[J (1) Yes, in lift [J3) Yes, in both ©
operation

[:](2) Yes, in handicap D(4) No 93% (77)
awareness

What problems arose that were not covered in the
training session?

None 50% (44) Didn't answer question 41% (36)

Some 10% (4)

Have problems with the 1lift equipment affected
the overall service reliability?

[J (1) considerably [](3) No 46% (38)
D (2) Only slightly D(4) Not sure 11% (9

~225-

11.

12.

13.
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25

26
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CoTran BUS OPERATOR SURVEY

This is the second survey of bus operators to be c¢onducted in
conjunction with the accessible bus demonstration project. The
first survey you may recall was conducted in September. We hope to
learn whether conditions and opinions have changed over the past six

PLEASE CONTINUE ON THE NEXT PAGE
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months. Please complete this survey and return it to the
supervisor. It is not necessary to sign your name on the form; we
prefer that the survey be anonymous. Thank you.

Percent (No.Respondents) DO NOT WRITE

1. Have vyou experienced difficulty operating the | IN THIS SPACE
lift (either in service or at the garage)? )

. - 0 . . ) ) E-E
34% (42)[J(1l) Never experienced any difficulties (Skip to | 1.
Question 4) 6
52% (63)J(2) A few times
35 (4) [OJ(3) 25% of the time
2% (2) [J(4) 50% of the time
3% (4) [J(5) 75% of the time
5% (6) [J(6) Almost every time
15 (1) O(7) Never operated the lift (Skip to Question 14)

2. What is the most frequent problem you are | 2.
currently experiencing with the 1lift? (Please 7
choose one answer.)

13% (10)J (1) Fails to move from the stowed position
25% (200{J(2) Fails to lower/rise
5% (4) [O(3) safety gate fails to operate properly
4% (3) [O(4) Fails to stop when touches ground
15 (1) [J(5) Fails to stow properly
443 (35)[J(6) Drifts out of stowed position
3% (1) [J(7) Safety interlock malfunctions; bus cannot be
moved
0 (J(8) Controls are confusing
6% (5) [J(9) Other
(specity)

3. Have problems with the 1lift equipment affected 3.

the overall service reliability? o8
62 (5) O(l) Considerably O(3) No 52% (41)
35% (28)(J(2) Only slightly O(4) Not sure 6% (5)







11%

63%

25%
36%
56%
22%

10.

(20)

% (46)

(10)
(59)

11.

(30)
(43)
(66)
(26)

12.

3% (3)
10% (10) O (2) Apologetic
11 (11) @0 (3) With angry response
86% (88) (0 (4) No reaction

13.
l4.
0
3% (4)

Has this assistance generally been at the user's
request or your own initiative?
a. Getting on/off the lift

O (l) User's requests O(3) Both 353 (35%)

O(2) Own initiative

b. Securing passengers in position:

o

O (1) User's requests O(3) Both 27% (25)
O (2) Own initiative

How have non-handicapped riders responded to the
use of the 1lift? (Please choose all that apply.)

O (1) No reaction 11% (13)(J(5) Some impatience
0 (2) Curiosity 7% (8) ([J(6) Negative comments
g (3) Favorably 3% (3) [O(7) Ridicule

O (4) Offered assistance

If you observed unfavorable reactions above, how
have lift users handled such reactions? (Please
choose all that apply.)

O (1) Embarrassed

What problems have arisen during service
operation that were not covered in the training
session?
Do you feel you need refresher training in how to
operate the lift or in dealing with handicapped
persons?

O(1) Yes, in 1lift O(3) Yes, in both o0

operation
O (2) Yes, in handicap O(4) No 97% (118)

awareness

PLEASE CONTINUE ON THE NEXT PAGE

-229-

[ | |
10a.
19
10b.
—_—
11.
21
22
—_—
—Tv
—_—
S
27
12. —_—
_h—
———
—_—
14.
32







Appendix H

RESIDENT SURVEY
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3a.

oo

oo

o 0o

ov

4a.

118
25%
182
11%
17%
19%

COTRAN TRAVEL SURVEY OF COUNTY RESIDENTS

Do you have a driver's license?

O« 1) Yes
Q¢ 2 ©No

How many motor vehicles are operated by
househoid?
2% zero
58% one Cars/vans Other vehicles
40% two+
Have you ever used CoTran (the county bus
service)?

O 1y Yes
Q¢ 2) No

what 1is your overall opinion of the quality
of the CoTran bus service?

O( 1) Very good

a( 2) Good

a( 3) Fair

QO ( 4) Poor

O(S) Very poor

How far 1is the nearest bus stop from your
home?

OC1l) 0 blocks
O( 2) 1 block
O( 3) 2 blocks
O( 4) 3 blocks
O( 5) 4 or more blocks
O ( 6) Not sure

What is the route number which serves this
bus stop? (If you don't know, place zeros
in spaces provided.)

Q

Route 1 23% Route 4 21%
Don't Know 89%

How often are the buses scheduled to
operate on this route during commuting
hours?

Q( 1) More than one hour apart
O( 2) Every hour
Q( 3) Every half-hour

$ OJ( 4) Every 20 minutes
® OJ( 5) Every 10 minutes or less

O( 6) Not sure

your







6. Do you have a CoTran senior citizen or disabled
reduced fare identification card?

24% OC(C 1) Yes

763 O( 2) No

7a. Do you have a disability or handicap which
makes travelling difficult?

4% J( 1) No ~- (Skip to Question 8)

6% J( 2) Yes

b. What are those specific handicaps (please
check all that apply):

47% Q( 1) Difficulty climbing stairs

7% [J( 2) Need wheelchair when travelling
outside the house

20¢ O( 3) Difficulty maneuvering through crowds
34 [OJ( 4) Difficulty waiting outside for buses
41% O( 5) Difficulty standing in moving vehicles

309 J( 6) Difficulty maintaining balance while
bus stops and starts

6% O( 7) Unable to reach or hold grips
51% OJ( 8) Difficulty walking
% [O( 9) Communication difficulty
21% [O(10) visual difficulty
25% [(11) Difficulty in understanding the bus

system

c. If you answered (l) or (2), have you or do
you plan to wuse the new 1lift device

designed for weasier boarding of CoTran
buses?

5% O( 1) I have used it

21% O( 2) I plan to try it

2% [J( 3) I have no plans to use it

52% J( 4) 1 have no need for it

8. Would you be willing to fill out a brief
2-week travel diary to be used 1in our
study? (You would receive from CoTran a
cash payment of $10 to complete the diary.)

333 [d( 1) Yes -- list phone number:

and first name:

67% [O( 2) No
-235-







Appendix I

TRAVEL DIARY
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ID#

Travel Diary

Thank you for assisting us by filling out this travel
diary. The 1information you provide will help us to
provide better bus service. YOU WILL FIND
INSTRUCTIONS INSIDE THIS BOOKLET TO USE AS A GUIDE IN
COMPLETING YOUR DIARY. An aide from the Survey Center
will acquaint you with the rules for completing the
diary, and will always be available by phone to help
answer any questions. Your aide will be calling you
from time to time to make sure that you are not
encountering problems.

Your aide's name is: .
He/she can be contacted at: .
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in the space provided in the upper left hand
corner. If you make more than 5 trips on one
partic lar day, continue to the next page, but
rememt r to record the correct date.

For EACH TRIP, record the following
information:

a) WHERE DID YOU GO - describe the PLACE and
its street LOCATION. For example: Home,
Church, or Home of a Friend. If you have
trouble remembering the exact address, the
nearest intersection will do.

b) TIME YOU LEFT - record the TIME your
journey to this place BEGAN as accurately
as you remember.

c) TIME YOU ARRIVED - record the TIME you
arrived at your destination.

d) PURPOSE OF TRIP - every trip is made for
some PURPOSE, even ({f it 1is just for
recreation or to accompany someone else.
Try to describe that reason as best you
can. If more than one activity is engaged
in at a given destination, list the most
important reason for the trip. The
following are typical trip purposes:
WORK, EDUCATION/TRAINING, FOOD SHOPPING,
OTHER SHOPPING, PERSONAL BUSINESS
(banking, hairdresser, etc.), MEDICAL
(including physical therapy, dentist,
etc.), MEALS, ACCOMPANYING A FRIEND TO
ASSIST THEM, . . . If none of the above
purposes applies, explain the purpose in
your own words. {Note that sheltered
workshop is a work trip; vocational
rehabilitation 1is an education/training
trip.) o
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Date Where did you start your first trip today?
{Name of place) (Address)
If you used CoTran:
If you used the
CoTran lift:
At what At what Did you Check the box below,
time did time did How did you transfer and explain any
And then where you leave to you arrive Pur pose By what means get to the to another difficulties you
Trip did you go? qo there? there? of trip did you travel? bus stop? bus? encountered
1 Place and Address: ] am 1 am O Yes Jused 1ift
' P ] o OwNo
2 Place and Address: s am s  am OYes [Jused lift
T pa t pa ONo
3 Place and Address: 1 am 1 am [1Yea Jueed 1lift
t o T P ONo
4 Place and Address: 1 am s anm O Yes Dused 1lift
Tt pa ' m OwNo
5 Place and Address: [} am ] an ] Yes Qused 1lift
T pm Tt pa OwNo

IF YOU TOOK MORE THAN 5 TRIPS TODAY,

REMEMBER TO RECORD THE DATE

CONTINUE ON THE NEXT PAGE

ON EACH PAGE












