
8

CHAPTER 3

DETAILED DESCRIPTIONS OF SERVICE OPTIONS AND
ENHANCEMENTS

ESSENTIAL ELEMENTS OF AN ACCESSIBLE
TRANSPORTATION SERVICE

This study and report focus on how traditional fixed-route
and demand-responsive services can be changed and
enhanced to promote the most appropriate use of fixed-route
and paratransit services and to provide transportation service
in the most integrated setting. Various operating models and
technologies are presented and reviewed. Support services
that can encourage the use of fixed-route service are
discussed.

Certain aspects of the design and operation of accessible
transportation services are essential and should not be
considered options or enhancements to be studied and
implemented if cost-effective. These essential elements of an
accessible transit system include accessible vehicle and
facility design, equipment maintenance, employee training,
and information communications. Every transit system
purporting to serve individuals with disabilities should
address these issues, which are discussed in the following
sections.

Accessible Vehicle and Facility Design

For transit providers in the United States, ADA regulations
specify minimum accessibility design standards for vehicles
and facilities. Vehicles and facilities should meet or exceed
these minimum standards.

In Canada, the Ontario Ministry of Transportation has
developed recommendations for improved access to
transportation systems as part of its Easier Access Program.
The recommendations, being implemented by several transit
agencies throughout the province, were developed by a task
force composed of representatives of transit systems and
disability user groups.

Equipment Maintenance

To attract persons with disabilities to transit, and to fixed-
route systems in particular, service must be safe and reliable.
All access features, including lifts and ramps, securement
systems, kneeling features, and information and
communications systems, must be maintained in working
order. Each feature should be checked regularly as part of any
daily inspection and malfunctions should be reported and
repaired promptly.

For all transit providers in the United States, the ADA
regulations include provisions specific to lift and equipment
maintenance. Section 37.161 of the USDOT's regulations
contains general provisions that apply to all providers of

transportation services. Section 37.163 details additional
requirements for public entities.

Employee Training

Adding lifts, ramps, and other features to vehicles and
facilities is only the first step in providing transportation
services that are truly accessible. A well-trained work force is
also essential to ensure that equipment is used correctly and
that all customers, including those with disabilities, receive
appropriate assistance and are served courteously.

All transportation providers in the United States are
required, by the USDOT's ADA regulations, to train
employees "to proficiency." Training should address use of all
access equipment, providing appropriate assistance to
individuals with disabilities, knowledge of system policies
and practices, and basic customer service and sensitivity
skills.

Accessible Information and Communications

To be able to understand and use the transit system,
customers (including those with vision, speech, and hearing
impairments) need to have access to service information. This
includes written materials, schedules, and any other
communications that may be provided, such as those in
terminals, at transit stops, and in vehicles.

Section 37.167 (f) of the USDOT's ADA regulations
includes specific requirements for ensuring access to
information and communications. Information must be
provided in formats usable by the person with a disability and
must be provided in formats appropriate to their use. Systems
and technologies must be employed to ensure that individuals
with hearing and speech impairments have equal access to any
communications provided both prior to the trip and during the
trip.

SERVICE OPTIONS AND ENHANCEMENTS

Beyond these essential system features, numerous other
options and enhancements can be considered. These include
1) alternative operational models, 2) alternative technologies,
and 3) support services.

Alternative operational models are various approaches to
the basic design and operation of fixed-route and demand-
responsive systems. Options in this category include the
following:

•  Service routes and community bus
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•  On-call, accessible, fixed-route bus
•  Route deviation
•  Point deviation
•  Feeder service
•  General public dial-a-ride (DAR)
•  Subscription bus
•  Flag-stop and request-a-stop programs.

Alternative technologies include new vehicle and equipment
designs that specifically address the needs of customers with
disabilities. Although this category could include numerous
recent technologies, the researchers have focused this study on
the following:

•  Low-floor buses
•  Accessible taxis
•  Automated information and communication

technologies.

Finally, support services are activities and programs that
supplement the basic services being provided. Support
services promote, encourage, and facilitate the use of
appropriate modes by persons with disabilities. The following
support services were examined during this study:

•  Travel training and facilitated transportation
•  Fare incentive programs
•  Fare simplification mechanisms
•  Marketing
•  Trip planning
•  Service planning
•  Accessible bus stop programs
•  Vehicle identifier programs
•  Destination card programs.

PRESENTATION OF OPTIONS AND
ENHANCEMENTS

The remainder of this chapter contains detailed descriptions
of each of the options and enhancements noted above.
Operational models are addressed first, alternative
technologies are provided second, and the various support
services identified are discussed last. Each description
contains a concise definition of the option, a discussion of the
applicability of the option to specific situations and areas, and
important implementation considerations. Certain descriptions
also contain service information and cost data, if these were
available in the literature. The references and sources of
information used to prepare the descriptions are listed at the
end of this chapter.

If the option or enhancement being described was included
in the study survey, information about the option's or
enhancement's reported use and effectiveness is also provided.
Charts of selected transit providers reporting the use of each
option are contained in Appendix B and referenced in each of
the following sections.

SERVICE ROUTES AND COMMUNITY BUS

Fixed routes are designed to reduce the distances that
elderly persons and persons with disabilities must travel
to get to and from bus stops. Typically, smaller vehicles
are used, and vehicles travel on neighborhood streets or
to mall or hospital doorways to reduce walking distances.
Although routes are designed to better meet the needs of
persons with disabilities and elderly persons, they are
open to the public. Services can be planned as feeders to
other fixed-route services and can include a "route
deviation" option.

Service routes (also known in Canada as community bus
services) were first identified as a service option in Boras,
Sweden, in 1983 (3). Service routes are designed to bring
fixed-route buses as close as possible to the residences and
destinations of the target population (i.e., users of paratransit
services). The service in Boras was considered successful and
has been introduced in more than 50 cities in Sweden. Other
European countries (such as Denmark, Finland, Norway, and
Holland) had implemented service routes by late 1991.

In Canada, the Toronto Transit Commission implemented
the service route concept in 1989 (4). Since then, more than
six other Canadian cities have implemented service routes, and
more are planned. Canadian cities that have implemented
services include Ottawa, St. Catherine, Hamilton, Oakville,
Welland, Edmonton, Winnipeg, and Calgary (5, 6). Early
implementers in the United States include Madison County
Transit of Madison, Illinois (1985), and Madison Metro of
Wisconsin (1992) (7, 8). Many other transit agencies in the
United States are planning or implementing service routes so
as to improve the cost-effectiveness of services provided to
ADA-eligible persons.

Characteristics of service routes include the following:

•  A route layout that minimizes walking distance for the
target population. Route planning considers demographics,
housing for the target population, topography, and important
destinations such as care centers, clinics, hospitals, shopping,
and connections to regular fixed-route service. Service route
planning also considers the pattern of travel requests coming
from paratransit services. Figure 1 illustrates the different
route pattern for service routes versus regular fixed-route
service.

•  Service routes feature convenient bus stops. Buses stop
at entrances to malls, hospitals, and so forth. Usually patrons
can flag buses anywhere on the route and exit the buses
anywhere on the route. Some services also feature route
deviation service, where the patron can request that the vehicle
make a small diversion from the regular route for pick up or
drop off.

•  Service routes use vehicles smaller than those typically
used by fixed-route public transit programs. The vehicles used
have included accessible vehicles similar to those used in
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Figure 1. Service route as compared to regular fixed route.

paratransit and special low-floor buses (24 to 29 ft long) with
two or three wheelchair positions.

•  Service routes use streets that cannot be serviced by
regular transit buses. These include narrow streets in
residential and central areas and pedestrian-only areas.

•  Service routes operate with sufficient time in the
schedule to allow for driver assistance and for entrance and
exit by persons needing additional time.

•  Most service routes operate on hourly schedules;
however, the schedules need to be coordinated with the
service needs of the target population—for example, the
services can be designed to accommodate the schedule of
sheltered workshops or other local programs.

Service routes have been developed as additions to fixed-
route services, as in Toronto, Ontario, and Madison,
Wisconsin, and have been used to replace fixed-route services
with low patronage as in Madison, Illinois.

Promoting Integration and Appropriate Use of
Fixed-Route and Paratransit Services

Service routes allow users of paratransit systems to use
fixed-route services because the service routes reduce walking
distance and the vehicles used often are low-floor buses,
which eliminate the need for users to climb the steps of full-
sized buses. The advantage of service routes for users of
paratransit systems is that use of service routes does not

require reservations—this increases the possibility for
spontaneous travel. There may also be a fare advantage—
paratransit system fares may be twice those of fixed-route
services. Service routes allow persons with disabilities to
travel on the same system with the general public, thereby
promoting independence and mainstreaming.

For service routes to promote appropriate use of paratransit
services, they should be closely coordinated with those
services. If this is not the case, service routes can still provide
excellent service to a community (providing service at higher
productivities than the paratransit service) but may not
succeed in attracting trips from the paratransit service.

Applicability to Particular Situations and Areas

Service routes have been used in cities of various sizes in
Europe and in North America. In Sweden, for example,
service routes have been implemented in cities the size of
Stockholm (population 724,000) and Boras (population
60,000). The overall density of the service area is less
important than the density of origins and destinations along
any potential fixed-route corridor.

Service routes can be used to replace low-use, regular,
fixed-route services and to replace certain trips on the
paratransit services. Service routes could be used, for example,
to replace off-peak, fixed-route service where ridership is low.
In Madison County, Illinois, a system of service routes has
replaced the local fixed-route service previously provided by
the Bi-State
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Development Agency, leaving Bi-State to provide fixed-route
service for commuters in the peak periods. Madison County
Transit has been able to increase ridership on the fixed-route
system (including Bi-State and Madison County Transit) from
around 4,000 trips daily in 1985 to 6,500 daily in 1993 while
Bi-State's overall ridership was declining.

For service routes to be successful in relieving demand for
paratransit services, there must be sufficient demand density to
require a fixed-route service, that is, the fixed-route service
should be able to carry more ADA-eligible patrons per hour
than the paratransit service. If the pattern of paratransit
tripmaking is characterized by many-to-many trips, and there
is little regularity to the travel demands of the target
population, service routes may not be appropriate. In assessing
the applicability of service routes, transit agencies should
consider whether the ADA paratransit service is likely to
experience new demand for many-to-one trips such as to
sheltered workshops for persons with cognitive disabilities
who may not have previously qualified for paratransit
services.

Key Implementation Issues

Several factors affect how service routes substitute for
paratransit and/or existing fixed-route services. Issues to
consider include the following:

•  Design of the service routes should consider the patterns
of trip demand of the target population, and the routes should
be laid out and scheduled to best accommodate these patterns.
Regular trips, such as subscription trips or trips to senior
centers or sheltered workshops, can indicate likely fixed
routes. Use of service routes to provide regularly scheduled
trips should result in the paratransit system's providing more
many-to-many trips.

•  Paratransit service operators need to encourage patrons
to use the service routes. This can best be done where the
paratransit dispatchers know the travel needs of their
customers and where they have some incentive to endorse the
use of the service routes. Flexibility is important—ADA-
eligible patrons may be able to use service routes on some
occasions but not always (such as when there is snow or ice).

•  Travel training, facilitated travel programs, and other
hands-on methods will help paratransit users to become
familiar with the service routes (9).

•  Use of similar vehicles and familiar drivers (such as
those who drive for the paratransit service) will help patrons
feel comfortable in transitioning to service routes from
paratransit services.

•  A close working relationship with the community of
persons with disabilities and with agencies serving that
community will facilitate the planning and marketing of the
service.

•  Where social service agencies have a financial stake in
the success of service routes, they may be more likely to
support their use by clients. For example, agencies providing
transportation or paying "agency" fees to the transit agency
will have an incentive to encourage use of service routes.

•  Patrons of ADA paratransit service may be more likely
to use service routes if there is an advantage such as a lower

fare than paratransit service or if convenience is greater (for
example, no need to call for reservations).

Service and Cost Information

The existing limited experience with service routes shows a
wide range of operating results. Following are some of the
statistics collected on overall tripmaking, conversion of
paratransit trips to fixed-route trips, and financial results.

Experience with the service routes in Boras, Sweden,
indicates how much the mobility of target populations can be
enhanced. Before and after studies in an area with service
routes found that daily tripmaking by the elderly had increased
by 12 percent per day overall. Data from Madison, Wisconsin,
also seem to indicate that service routes encourage new
tripmaking. Surveys conducted on service routes after
implementation indicated that paratransit registrants had
increased their tripmaking by 12 percent. Initial plans
projected a decline in use of the paratransit system of 12
percent, but this has not occurred.

Systems varied in their success in transferring patrons from
paratransit services to fixed-route services. Of those entitled to
paratransit services in Boras, Sweden, the percentage using
public transit rose from 28 to 53 after service routes were
introduced. Of those entitled to paratransit, 15 percent found
the distance to the bus stop too great, even with service routes.
Of those entitled to paratransit service and who also use public
transportation, 35 percent reported difficulties when using
public transit after service routes were introduced, as
compared to 91 percent before service routes.

In Madison County, Illinois, the monthly trips provided by
the paratransit service declined from 12,000 to 7,000 after the
fully developed service-route system was introduced. Madison
County Transit undertook several steps to encourage this
switch, including the introduction of travel training, marketing
of the service routes to community groups and agencies, and
using trained paratransit drivers for the service routes. Because
Madison County Transit has a policy of not rejecting requests
for service, a reasonable assumption is that the 5,000 monthly
trips switched onto the service routes. Assuming no overall
increase in tripmaking, the service routes would then carry
around 42 percent of the trips carried by the paratransit
system.

The Boras system and the Madison County, Illinois, system
saved money by introducing service routes, whereas the
Toronto system and the Madison, Wisconsin, system did not.
In Boras, the savings on the paratransit service were estimated
to be twice the net operating cost of the service routes. In
addition, Boras was able to eliminate some fixed-route
services equivalent to 66 percent of the net cost of the service
routes.

In Madison County, Illinois, the service route network was
used to replace off-peak and local fixed-route services
provided by Bi-State Development Corporation of St. Louis.
Because the service routes cost about one-quarter as much per
hour as the Bi-State routes, they could offer much more area
coverage. The total daily ridership on both the Bi-State routes
and the service routes increased from around 4,000 daily in
1985 to around 6,500 daily. In addition, the service routes
reduced the demand for paratransit service by 42 percent. The
productivity
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of the service routes for ADA-eligible persons is higher than
that experienced by the paratransit service.

In Toronto, Ontario, and in Madison, Wisconsin, the service
routes were added to the existing fixed-route network;
therefore, there were no savings resulting from eliminating
existing fixed-route services. In Madison, Wisconsin, the
productivity of the service routes for paratransit-eligible
persons was similar to that of the paratransit service. In
addition, as mentioned previously, service route use did not
replace or reduce paratransit service use. Therefore, the
Madison, Wisconsin, service routes were an additional system
cost.

Surveys taken of the Toronto service route ridership found
that 12 percent of the users were registered for paratransit
service and another 7 percent of the users thought they might
be eligible for paratransit. Toronto estimated that the cost to
provide the service routes for those paratransit users amounted
to $33 per trip as compared to $30 per trip for paratransit
service. If all of the users and potential paratransit users were
counted, the service route cost would have been $21 per trip.
This analysis does not reflect any increase in overall
tripmaking that may have resulted from the service routes.
Also this analysis does not consider the benefits obtained by
the more than 80 percent of the riders who are not paratransit
eligible.

These varied results indicate that service route design is
very important if service routes are to provide enhanced
mobility for persons with disabilities, relieve the demand for
paratransit service, and save money. Clearly, there is more
potential for savings when the service routes replace existing,
low-demand, fixed-route services.

Reported Use and Effectiveness

Of the 309 respondents to the study survey, 55 indicated
that they operate service routes. Follow-up calls revealed,
however, that most of these providers incorrectly considered
prescheduled paratransit services or fixed-route charter
services to be service routes. Twelve examples of service
route programs were, however, confirmed from the survey.
Table B-1 in Appendix B provides information about these
systems.

The survey asked respondents to rate the effectiveness of
each option employed on a scale of 1 to 5 (with 1 being "not
effective" and 5 being "very effective"). Among the 12
confirmed examples of service route programs, the reported
effectiveness of this option was quite high. As shown in Table
B-1 in Appendix B, all nine of the agencies that rated this
option indicated an effectiveness of between 3 and 5.

ON-CALL, ACCESSIBLE, FIXED-ROUTE
BUS SERVICE

On-call, accessible, fixed-route bus service (also
known as call-a-lift bus service) allows individuals who
need to use accessible fixed-route vehicles to call in
advance and request that an accessible bus be placed on

a particular route at the time they wish to travel.

The transition from an inaccessible, fixed-route system to
one using accessible buses can take several years. In larger
systems with staggered fleet replacement schedules, the first
few orders of accessible vehicles may leave the system with a
fleet that is only partially accessible. During this period, the
most effective, efficient distribution of accessible buses
throughout the fixed-route system becomes important. In such
cases, transit providers have the following basic options:

(1) Assign accessible buses to particular routes and
designate a few routes as 100-percent accessible

(2) Assign accessible buses to more routes and operate these
routes as partially accessible (for example, every other bus is
accessible)

(3) Establish an on-call, accessible, fixed-route bus program
and allow individuals to call in advance and request that
accessible vehicles be assigned to routes they will be using at
the time they plan to travel

(4) Combine an on-call program with designated accessible
or partially accessible routes.

The successful use of the first two options requires that the
transit agency predict the likely demand for fixed-route
service by individuals with ambulatory disabilities. Paratransit
trip records can be examined to determine common origins
and destinations. Major trip generators and attractors can also
be plotted and compared to the fixed-route network. Involving
customers with disabilities is also recommended. The transit
agency's advisory committee, local service agencies, and local
advocacy organizations should be consulted regarding the
routes that they or their members are most likely to use.

Even if a transit agency is successful in assigning new
accessible buses to the most appropriate and heavily used
routes, designating only certain routes as fully or partially
accessible still restricts travel options for people with
disabilities. A muchreduced network will be available to them.
Trips in areas served by non-accessible buses will not be
possible. Similarly, trips that typically involve transfers will
not be possible if one of the routes is not designated as
accessible.

On-call, accessible, fixed-route bus programs offer a short-
term solution to this problem. By distributing accessible
vehicles throughout the system and allowing individuals to
request accessible vehicles on any route at any time, the entire
fixed-route network can be made available to customers with
disabilities.

Transit providers in the United States can also use on-call,
accessible, fixed-route service programs to help satisfy the
requirements of the ADA (10). The USDOT regulations
implementing the ADA recognize on-call service as an
acceptable form of complementary paratransit service for the
purpose of meeting the needs of Category 2, ADA-paratransit-
eligible individuals (persons who can get to and from fixed-
route stops and can otherwise navigate the fixed-route system
but who can only board a bus if it is accessible) (11). By
implementing an on-call bus program, transit agencies
effectively make their
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entire fixed-route system accessible to these individuals.
Complementary paratransit service can then be focused on
other ADA-paratransit-eligible persons.1

Typically, an on-call, fixed-route, bus program works in the
following way: Customers needing to use accessible, fixed-
route vehicles call ahead to indicate the route they will be
using and the time they will be traveling. If the program is
being used to meet ADA-complementary paratransit service
requirements, requirements for advance notice cannot exceed
"next day" standards (requests must be taken up to the close of
the typical administrative hours on the day before travel). If
the program is used only to supplement the complementary
paratransit service, greater advance notice can be required.
Many systems in this situation require requests to be made by
early or mid-afternoon on the day preceding service to allow
staff in fixed-route operations to arrange the necessary
scheduling.

As in the scheduling of paratransit service, certain
information, such as the type of mobility aid used, should be
collected from the customer to ensure that service is
appropriate and efficient. This information will be needed
partly to ensure that the vehicle lift or other access features
will be able to accommodate the passenger. Given that
requests may be made by individuals with ambulatory
disabilities who do not use wheelchairs, this information will
be needed to ensure that a securement location is available on
the route and at the time it is requested. In addition, any
particular assistance that may be needed by the individual or
the need to travel with a personal care attendant or service
animal could be noted.

Depending on where requests are received, it may be
necessary to establish formal communications with the
appropriate fixed-route operations staff. The Massachusetts
Bay Transportation Authority (MBTA) in Boston, for
example, takes requests at their Office for Transportation
Access (OTA), the administrative office responsible for all
fixed-route and paratransit programs for individuals with
disabilities (12). OTA then calls the appropriate fixed-route
garage (there are eight garages throughout the system) and
follows this verbal contact with a facsimile copy of the request
form. The MBTA has also formally designated fixed-route
staff at each garage; these individuals are responsible for
accepting requests and making the necessary arrangements.

Requests for accessible buses could also be taken at other
locations within the system. In less complex systems with only
one fixed-route bus garage, a phone line could be designated
within the fixed-route dispatch office. Requests could also be
taken by the office that provides the public with route and
schedule information. Another alternative would be to assign
the function of accepting accessible bus requests to the
inhouse or contractor staff who schedule paratransit service.
This latter alternative would promote greater integration
between paratransit and fixed-route services.

Once the request has been received and transmitted, as
needed, to the appropriate fixed-route staff, an accessible bus

1If an on-call, accessible, fixed-route bus program is used to meet the
needs of Category 2, ADA-paratransit-eligible persons, the program must
be designed to meet each of the six complementary paratransit service
criteria noted in the regulations. For example, it must be offered for no
more than twice the base fixed-route fare, must be available during all
hours of fixed route operation, must meet "next day" response time
standards, and so forth.

is scheduled. The request may also be noted on the driver
manifest along with any pertinent information about the
customer. In some systems, a second bus, on the next run on
that route will also be scheduled. Should the customer be late
in arriving at the designated stop or if the accessibility features
on the first bus malfunction, service can still be delivered with
a minimum delay.

Arrangements can also be made to accept standing order
requests from individuals making repetitive trips for work,
school, and so forth. If travel will be made at the same time
and on the same route each day for an extended period, an
ongoing vehicle assignment can be arranged. The customer
may be asked to reconfirm the request periodically, such as
every month. The customer would also need to call should the
daily routine change or service not be needed on a particular
day.

On-call, accessible bus services can be offered as a
supplement to paratransit services or can be integrated with
paratransit operations. Where the program is used to
supplement paratransit, the use of the on-call bus program is
voluntary. Individuals with disabilities can choose which
mode they prefer to use and request service on either system.
Programs integrated with the paratransit service may, on the
other hand, require use of the fixed-route system by those
determined able to use it. If eligibility determination records
show that a customer who is calling for paratransit service can
use accessible, fixed-route vehicles and if the customer can get
to and from the bus stops for the particular trip in question, on-
call bus service can be offered as an alternative to paratransit.

One of the benefits of an on-call, accessible bus program is
the ability to identify actual demand. On the basis of actual
requests received, routes can be considered for designation as
fully or partially accessible. For example, should one or more
standing order requests be received for a particular route, it
may be cost-effective to assign enough accessible vehicles to
that route to allow it to be advertised as fully accessible. As
additional accessible vehicles are purchased, the demand for
on-call service can be used to help decide the most appropriate
distribution of these vehicles within the system.

Promoting Integration and Appropriate Use of Fixed-
Route and Paratransit Services

By effectively making the entire fixed-route network
accessible, on-call, accessible bus programs can increase
opportunities that customers with disabilities have to use
fixed-route service. When fully integrated with paratransit
operations, such programs can also permit transit providers to
make maximum use of fixed-route service and can provide a
cost-effective alternative to paratransit.

Although they offer the benefit of expanded opportunities
for using a fixed route, on-call programs provide a lower level
of service than either fixed-route or paratransit systems.
Because customers must request service in advance, on-call
programs do not offer the flexibility of scheduling and
spontaneity provided by fixed-route service or the
convenience of curb-to-curb or door-to-door service available
to paratransit riders. On-call, accessible bus programs are,
therefore,
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recommended only as a short-term system enhancement. As
additional, accessible, fixed-route buses become available—
beyond the number needed to operate the on-call program—
fixed routes should be designated and advertised as fully or
partially accessible.

If arrangements for standing orders are permitted, on-call,
accessible bus programs may be most attractive to customers
traveling to work or to school or for other repetitive trips.
Unless required as an alternative to paratransit service,
demand for on-call bus service for individual, one-time trips is
likely to be limited. Because on-call service is less
inconvenient for customers making repetitive trips, transit
providers may want to consider reviewing current paratransit
subscription trips and offering on-call, fixed-route service to
customers making repetitive paratransit trips.

Applicability to Particular Situations and Areas

On-call, accessible, fixed-route bus programs can enhance
any fixed-route system that is less than 100-percent accessible.
This enhancement is equally beneficial in rural systems, small
urban, and large urban systems. It is perhaps most applicable
in situations where fixed-route access is less than 50 percent
or where the planned capital replacement schedule for fixed-
route vehicles will not enable full accessibility to be achieved
in the near term. This option may also be attractive if there is
no clear alternative for the effective assignment of a few
accessible buses. If likely demand is not concentrated along a
particular route or set of routes, it may be more effective to
offer on-demand access throughout the system rather than
designate a few routes as accessible.

Several transit providers contacted during this study also
indicated that early attempts at operating lift-equipped buses
had been problematic. Older lifts were unreliable and often out
of service. Even though these problems had been alleviated
with the purchase of newer equipment, the general perception
among riders, particularly those who had attempted to use
services in years past, was that lifts were unreliable. These
systems offered on-call services as a way to assure riders that
equipment would be functioning, thereby increasing rider
confidence.

Key Implementation Issues

Level of Fixed-Route Accessibility Needed to
Start a Program

Although providing on-call, accessible, fixed-route service
on a first-come, first-served basis is possible, implementation
probably should be considered only after there are sufficient
accessible buses in the fixed-route fleet to meet the projected
demand. The inconvenience of capacity constraints would
further reduce program attractiveness relative to paratransit
service and could severely limit program use.

Table B-2 in Appendix B includes information from several
systems on the level of fixed-route access when the program
was implemented ("% FR Access when Implem."). Although
four providers indicated that service was started when the

fixed-route fleet was less than 20 percent accessible, one (the
Transit Authority of North Kentucky) noted that not all
requests could be met in the early stages of the program. Most
programs were implemented at 20 percent or greater access. In
systems with multiple fixed-route garages, consideration must
also be given to having an adequate level of accessibility at
each garage.

Location of Staff Receiving Requests

During program design, the most appropriate location at
which to take requests for accessible buses should be
determined. Requests can be accepted in several locations,
including a general administrative office, a public information
office, the paratransit operations center, or the fixed-route
operations center.

Integration with Paratransit Operation

Combining the operation of paratransit and on-call bus
services offers important advantages. First, it allows
paratransit schedulers to use the fixed-route system as a cost-
effective alternative where appropriate. Arrangements could
be made within the same office to serve individuals who call
to request paratransit service but who could use the fixed-route
system with the guarantee of an accessible bus. Second, the
paratransit operations staff is likely to have information,
already on file for many on-call bus customers, that can be
helpful in ensuring that the best possible service is provided.

Successful integration with the paratransit operation will
require, however, that paratransit staff be fully versed in
planning trips on the fixed-route system and that they have
access to the most recent service information. This will be
particularly important in larger, more complex systems.

Establishing a Full Bus Policy

Placing an accessible bus on a route on request does not
guarantee that a seat or a wheelchair securement location is
available when the bus reaches the stop at which the caller
wishes to board. Other persons with disabilities may wish to
board the bus at prior stops along the route. Although this is
not likely to happen as frequently on routes not designated or
advertised as accessible, it is possible on any route; therefore,
a clear policy for resolving such situations must be adopted
and communicated to potential customers. A call for an
accessible bus could either be treated as a reservation for a
seat/securement location or simply as a request to place an
accessible bus on the route without a guarantee of a seat. If the
former policy is adopted, customers needing to use the
available securement locations at prior stops may be told that
the space is reserved. If the latter approach is taken, the person
who originally called for the bus may be denied service. The
use of an on-call program as a required alternative to
paratransit as opposed to a supplemental/voluntary service
should also be considered when determining an appropriate
policy.
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Regardless of the approach taken, routinely scheduling the
bus requested and a following bus can help to resolve such
capacity issues. Combining the operation of on-call and
paratransit service can also facilitate the quick dispatching of a
paratransit vehicle in such circumstances.

Driver Training

Particular attention must be given in on-call bus programs to
ensuring that drivers assigned to accessible buses are
adequately trained. Often, in systems where only a part of the
fixed-route fleet is accessible and routes are designated as
accessible, only those drivers who might be assigned an
accessible bus are trained. With the implementation of an on-
call bus program, an accessible bus may be assigned to any
route on any given day. If all drivers have not been fully
trained, the person scheduling accessible buses must be careful
to ensure that the driver assigned has been trained. Depending
on union work rules, this coordination of trained drivers with
requested buses may be complicated by the ability of drivers
to bid for particular routes. In such a situation, the needs of the
program should be discussed with the union and an
appropriate process for resolving any conflicts developed.

Reported Use and Effectiveness

Of the 309 respondents to the study survey, 74 indicated
that they offer on-call, accessible, fixed-route bus service. The

survey asked respondents to rate the effectiveness of each
option employed on a scale of 1 to 5 (with 1 being "not
effective" and 5 being "very effective"). Of the 28 respondents
who completed the effectiveness rating portion of the survey,
23 reported that this option was moderately to very effective
in promoting use of fixed-route service. Only five providers
reported that it was less than moderately effective. Figure 2
shows the effectiveness rating given to this option by survey
respondents.

Table B-2 in Appendix B provides information about the
on-call, accessible, fixed-route bus programs at selected transit
agencies. As shown, the service is provided by transit agencies
in rural and large urban settings. Although several agencies
report infrequent use of the service, some provide a significant
number of trips per month through the program. In particular,
the MBTA, the Transit Authority of North Kentucky, the
Rogue Valley Transportation District, and the Southeastern
Pennsylvania Transportation Authority reported that on-call
service was a significant part of overall fixed-route ridership
by persons with disabilities.

ROUTE DEVIATION SERVICE

In a route deviation service, a vehicle operates along a
fixed route, making scheduled stops along the way.
Vehicles will deviate from the route, however, to pick up
and drop off passengers upon request. The

Figure 2. Reported effectiveness of on-call, accessible, fixed-route bus programs. 1 = not effective; 5 = very effective.
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Figure 3. Illustration of route deviation.

vehicle then returns to the fixed route at the point at
which it departed to accommodate the request. Several
variations are possible, including client-specific route
deviation, and site-specific route deviation.

Route deviation has been described in several publications
(10, 13, 14, 15, 16) as a hybrid configuration adapting features
of fixed-route, fixed-schedule transit service and demand-
responsive, curb-to-curb service. In the absence of any
requests to "deviate," the service operates as a traditional
fixed-route system with vehicles following a specific route
and making scheduled stops. Unlike traditional fixed-route
service, however, customers are allowed to request that
vehicles deviate to either pick them up or drop them off at a
specific location off of the advertised route. After
accommodating off-route requests, vehicles return to and
continue along the advertised route. Because the service
accommodates deviation requests as part of an advertised
schedule, vehicles leave and return to the same point along the
route. This ensures that all customers who may be waiting for
the vehicle will still be accommodated. Figure 3 illustrates
route deviation service. The solid line depicts the advertised
route. The dotted lines show deviations from the route to pick
up or drop off riders at points "a," "b," and "c."

Requests for deviations from the advertised route can be
made in various ways. For pickups, customers are typically
required to call the fixed-route dispatcher or control center in
advance. The amount of advance notice required will vary
depending on the time needed to arrange for the pickup and
communicate the request to the driver of the vehicle. Systems
that have radio-equipped vehicles can require minimal notice.
If two-way communication with vehicles is not available,
systems may require that requests be received before the
vehicle has left the garage or other checkpoint to begin the
run. Some systems require 24-hour or prior-day notice so that
the request can be reviewed and the effect on the advertised
schedule can be assessed. If too many off-route requests are
received, the request may be denied or the customer may be
served by paratransit.

Requests for deviations to reach a particular destination can
either be required in advance or given to the driver when the
customer boards the vehicle. If vehicles are radio-equipped,

drivers can be required to relay deviation requests to the
dispatcher for approval. If not, drivers may be given basic
operating guidelines to assist in accepting requests.

A major issue in the design of route deviation service is
deciding which riders will be allowed to make deviation
requests. Systems can be either general public or rider-
specific. A general public route deviation service will accept
requests from all riders. A rider-specific program might target
the service to riders who have difficulty getting to or from the
advertised route. The ability to request deviations could be
limited to persons with disabilities or even to persons with
specific functional disabilities (for example, persons
determined ADA paratransit eligible under Category 3—
meaning they cannot get to or from stops or stations). It is
even possible to use route deviation, fixed-route service to
meet the travel needs of individuals who have requested
paratransit service. Trip requests received at the paratransit
scheduling office could be referred to the fixed-route system if
the request could be accommodated by a minor deviation of
the fixed-route bus.

For transit providers in the United States, the decision to
operate either a general public or a rider-specific route
deviation service is often related to overall plans to provide
ADA-complementary paratransit service. The USDOT
regulations implementing the ADA define general public route
deviation services as "demand-responsive" systems (17).
Public entities operating such services are under no regulatory
obligation to provide complementary paratransit service along
routes that accept route deviation requests from the general
public. If, however, the opportunity to request route deviation
is limited to a specific rider group, a paratransit plan must still
be developed and submitted.2 Essentially, the route deviation
service becomes part of the transit provider's approach to
accommodating individuals determined ADA paratransit
eligible. For example, if vehicles deviate only for persons with
disabilities, and the service is intended to meet the ADA
paratransit requirements, the six service criteria also must be
met (for example, vehicles must deviate up to ¾ mi, deviation
requests must be

2On the basis of internal guidance developed by the FTA during the
review of ADA paratransit plans.
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accepted on a next-day basis, fares for deviations can be no
more than twice the base fare, and so forth). Also, the
proposed service must be able to meet the needs of persons
who cannot "navigate" the system (that is, Category 1
persons). For example, if the system involves more than one
route, transfers must be coordinated or assistance must be
provided to ensure that riders can travel throughout the entire
service area.

The area throughout which service is provided and the times
when deviations are accepted also should be determined when
designing the system. Deviation requests can be limited to
certain distances from the advertised route. Transit providers
using this model typically deviate anywhere from two blocks
to ¾ mi. Deviations of a few blocks are typical for systems
that accept requests from the general public. Systems that
deviate ¾ mi tend to do so to meet regulatory requirements for
complementary service.

Several transit providers using this option also employ route
deviation in only certain parts of their service area. Typically,
deviations are allowed on routes or portions of routes serving
rural and suburban areas. Use of route deviation in these areas
has less of an impact on overall service than it would in the
core of the service area. It also permits the fixed-route system
to service those who may otherwise require paratransit service,
which would be expensive to provide in these low-density
areas.

Route deviation can also be limited to certain times. The
Lakeland Area Mass Transit District in Lakeland, Florida,
permits the general public to request deviations only on
Saturdays. The Housatonic Area Regional Transit District in
Danbury, Connecticut, identifies specific runs on its fixed-
route schedules on which deviation requests are permitted.

To limit the effect that deviations could have on overall
service, it is also possible to accept deviation requests but
provide the service only as appropriate. Several transit
providers coordinate the operation of route deviation services
with their demand-responsive/paratransit services. Customers
whose deviation requests would cause an unacceptable delay
on the fixed-route system are served by paratransit if they are
eligible. Other systems advertise that they will entertain
deviation requests but note in their public information that
requests will be met only if possible.

Another popular approach to offering a degree of route
flexibility while limiting overall schedule impact is to provide
site-specific, route deviation service. Under this alternative,
certain major trip generators or destinations, such as public
housing or group homes, senior centers, service agencies, and
so forth are identified on the advertised schedule. Deviation
requests are only accepted for these specific sites. Customers
and local agencies can request that new sites be considered
and these may be included on the schedule the next time the
routes are adjusted or schedules updated. As noted in Table B-
3 in Appendix B, use of site-specific route deviation was
reported by several providers, including systems in Abilene,
Texas; Attleboro, Massachusetts; Danbury, Connecticut;
Eugene, Oregon; Fort Worth, Texas; and Rapid City, South
Dakota.

Route deviation can be developed in various ways. Table 1
summarizes the various approaches that can be used to design
route deviation services.

Promoting Integration and Appropriate Use of
Fixed-Route and Paratransit Services

Route deviation integrates the operation of fixed-route and
demand-responsive service—it provides regularly scheduled
fixed-route service for the general public while permitting
requests for more personalized curb-side service.

A significant percentage of persons eligible for paratransit
service have difficulty getting to and from traditional fixed-
route bus stops. They can otherwise use fixed-route vehicles
but have difficulty walking long distances or are affected by
architectural or environmental barriers. Route deviation
services allow these individuals to use the general public bus
system rather than a separate paratransit service.

Applicability to Particular Situations and Areas

Route deviation services appear to be most applicable in
rural and suburban areas where the effects of deviations are
not as disruptive to general service. Longer routes with longer
headways and relatively low ridership may also be appropriate
for deviation. Deviation services may also be appropriate
where there is a linear pattern of development and where,
consequently, most potential origins and destinations are close
to advertised fixed routes.

Route deviation may also be appropriate where both fixed-
route service and complementary paratransit service are not
economically feasible. Many rural and small urban fixed-route
systems have introduced route deviation service as a way to
maintain fixed-route programs and meet requirements of the
ADA. This option can be used more broadly if it is limited in
design (for example, site-specific programs) or if it is
coordinated with paratransit service and requests are honored
only if possible within the fixed-route schedule.

Key Implementation Issues

Scaling the Deviation

The maximum distance for deviations has significant
operating consequences as well as a major effect on potential
demand. Systems typically deviate from a block or two to ¾
mi. Systems for the general public seem to deviate less than
programs designed to meet the ADA, which follow the
regulatory corridor requirements.

Anticipation of Capacity Constraints

When designing the system, potential demand and the
ability to meet all requests must be addressed. Policies
concerning the handling of requests and the use of the
paratransit system as a backup should be considered.

Receiving and Processing Service Requests

Route deviation systems follow the DAR model of
receiving requests for service—scheduling the request within
the constraints of a fixed route or fixed schedule and
communicating the
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TABLE 1 Summary of route deviation design factors and alternatives

request to the operator of the vehicle. This requires
considerable organizational commitment, communications
capability, and sophistication in customer relations. Some
transit properties who were designating route deviation for
persons with disabilities as their ADA complementary
paratransit service have come to realize the complexity of
these deviation services.

Marketing and Public Information

Introducing an innovative service such as route deviation
requires aggressive marketing and consumer education. The
general riding public as well as those who may request and use
the deviation feature need to understand the changes that will
be made.

Service and Cost Information

As shown in Table B-3 of Appendix B, systems providing
route deviation service report mixed success with this option.
Several systems reported very limited use. It is not clear if this
reflects a lack of demand for the service or limited marketing
by the transit providers. This option appears to be most
successful where deviations are limited to specific sites and
where transit providers work with local human service
agencies to arrange regular, ongoing deviations for clients.

There is also some evidence that deviation services can
improve overall service productivity when combined with
DAR services. In Idaho Falls, Idaho, the system operator was
able to reduce higher cost DAR trips by 40 percent by

scheduling the trip on (or a transfer between) one of three
route deviation loops operating through the city.3

Reported Use and Effectiveness

Of the 309 respondents to the study survey, 59 indicated
that they operate route deviation service. Of the 19
respondents who completed the effectiveness rating portion of
the survey, 14 reported that this option was moderately to very
effective in promoting use of fixed-route service. Figure 4
shows the effectiveness rating given to this option by survey
respondents.

Follow-up calls were made to the systems that reported that
route deviation services were relatively effective in meeting
the needs of customers with disabilities. Table B-3 in
Appendix B provides information about selected transit
providers using this option.

POINT DEVIATION SERVICE

In a point deviation service system, a vehicle operates
on a fixed schedule with specific stops but without a fixed
route. Vehicles will accommodate requests for pick up
and drop off at locations other than specified stops or
"points" as long as they can be accommodated within the
fixed schedule.

3Don Thorp, Manager, CART, Inc., Idaho Falls, Idaho.



19

Figure 4. Reported effectiveness of route deviation services. 1 = not effective; 5 = very effective.

With point deviation service, where there are no fixed
routes, service is provided within a defined geographic area.
The system operates essentially as a DAR program modified
to accommodate a series of "checkpoints" on a fixed schedule.
Typically, checkpoints are arranged in a particular sequence to
reflect local patterns of travel and to allow vehicles to follow a
logical scheduling pattern. The operator is free to choose the
particular route needed to arrive at these checkpoints at the
designated times (10, 13, 14, 15, 16).

Customers must know where the nearest checkpoint is
to their desired trip origin and trip destination and the
scheduled time for the bus to arrive at each point. They
can either choose to meet the vehicle at a designated
checkpoint or can call in advance to arrange to be picked
up at another location within the service area. Typically,
as in basic DAR services, requests are made to a central
scheduler who can determine if the request can be
serviced within the time and space requirements of the
fixed checkpoints in the system. Because the system is
essentially a modified DAR, it can accept requests for
service at a location other than a designated checkpoint
on a first-come, first-served basis.

Figure 5 illustrates the basic concept of point deviation
service. The checkmarks (√) represent checkpoints served on a
particular schedule. In this illustration, the vehicle arrives at
checkpoints on the hour, 10 min past the hour, 20 min past the
hour, and so forth. The dotted line represents the general route
taken by vehicles in the system (in this illustration, vehicles
would be traveling in a general counter-clockwise direction).
Although vehicles would travel this general route to get to the
next checkpoint on schedule, they would be free to take any

route between checkpoints. In the illustration below, advance
requests for service have been made by riders at points "a,"
"b," and "c." The vehicle would deviate from the general
"route" to pick up or drop off passenger "a" at 13 min past the
hour, passenger "b" at 35 min past the hour, and passenger "c"
at 55 min past the hour.

Point deviation systems can also have more complex
designs. A recent variation, being used in the city of Hamilton,
Ohio, combines several sectored point deviation "routes" with
a timed-transfer center (18). This concept is illustrated in
Figure 6. Basically, the service area is divided into sectors
corresponding to the general areas within which fixed routes
might previously have been operated. Rather than advertising
a fixed route within each sector, the system advertises
checkpoints at which vehicles stop on a set schedule.
Although vehicles generally follow a route that takes them
from the edge of the service area to the central transfer point,
they are also free to make pickups and drop-offs at other
locations within their sector. Riders who cannot easily get to a
checkpoint can call in advance to request a curb-side pickup.
Within each sector, passengers could receive direct curb-to-
curb service. As shown in this illustration, passenger "b" is
picked up between checkpoints 1 and 2 in Sector B. This
passenger is then dropped off by the same vehicle before it
arrives at the central transfer point.

Riders wishing to travel between sectors must first transfer
at the central terminal. To reduce waiting times and to better
coordinate transfers, the system in Hamilton operates as a
timed-transfer, "pulse" service with all vehicles arriving at the
central terminal simultaneously. In Figure 6, passenger "a" is
picked up in sector A between checkpoints 1 and 2. This
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Figure 5. Illustration of point deviation service.

Figure 6. Illustration of a timed-transfer point deviation system.
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passenger travels to the central terminal and transfers to the
vehicle serving Sector C and is then dropped off at the desired
destination close to checkpoint 1 in that sector.

Although Figure 6 describes a system with four sectors, the
system in Hamilton actually operates with six different sectors
and point deviation "routes." Passengers can schedule trips by
phone from a week in advance to 24 hours in advance for
curb-to-curb service. Transit Management of Hamilton, Inc.,
which provides public transit for the city, reports that ridership
on the new system is higher than on the previous fixed-route
service. Interestingly, despite the deviations, bus mileage has
decreased by 36 percent (18).

Promoting Integration and Appropriate Use of
Fixed-Route and Paratransit Services

Like route deviation, point deviation combines operational
features of both demand-responsive and fixed-route service. In
fact, point deviation systems often develop from pure
paratransit or demand-responsive systems. As frequently
served origins and destinations are identified, they are built
into the schedule on an ongoing basis to consolidate pickups
and improve productivity.

By combining the features of both types of service, point
deviation can meet general public transportation demands and
the needs of persons with disabilities in one, integrated
system. The established checkpoints, served at designated and
advertised times, provide a structure that can meet general
public transportation needs. At the same time, this option
provides the operational flexibility needed to serve passengers
who cannot get to or from designated stops. Compared to pure
paratransit service, higher productivities can be achieved if a
significant number of riders can travel to checkpoints to meet
the bus.

Applicability to Particular Situations and Areas

Simple point deviation systems are probably best suited to
rural communities and suburban neighborhoods. More
complex designs, such as the timed-transfer model described
above may also be applicable in older, mid-sized cities with a
radial street pattern.

The geographic setting also needs to be conducive to a
limited checkpoint system. In particular, this option may be
more appropriate in areas where a few well-defined origins
and destinations (activity centers) can be organized into zones
that meet the necessary spatial requirements for this service.
From a policy perspective, if the point-deviation service is
evolving from a pure DAR, door-to-door service, it would
have to be considered by most users to be a drop in level of
service.

Point deviation systems, like certain forms of route
deviation, can be considered to be demand-responsive systems
by the USDOT. For public transit agencies in the United
States, this means that there may be no requirement to operate
a complementary ADA paratransit program; therefore, point
deviation systems may be appropriate in areas where a general
public transit system is desired but financial limitations make

the operation of both fixed-route and complementary
paratransit services infeasible.

Key Implementation Issues

Many of the same implementation issues that apply to route
deviation systems are also applicable to this service option.
These common issues as well as other considerations include
capacity constraints, receiving and processing service
requests, marketing and public information, checkpoint
locations, service area size, and advertised schedule. These are
discussed in the following paragraphs.

Anticipation of Capacity Constraints

When designing the system, potential demand and the
ability to meet all requests must be addressed. Policies
concerning the handling of requests and the use of the
paratransit system as a backup should be considered. The
system operator in Hamilton, Ohio, tracks vehicles manually
on a map—noting capacity and schedule adherence—and
sends a backup van to help out when the bus nears capacity or
scheduling problems develop.

Receiving and Processing Service Requests

Point deviation systems follow the DAR model of receiving
requests for service, scheduling the request within the
constraints of a fixed route or fixed schedule, and
communicating the request to the operator of the vehicle. This
requires considerable organizational commitment,
communications capability, and sophistication in customer
relations.

Marketing and Public Information

Introducing an innovative service such as point deviation
requires aggressive marketing and consumer education. The
general riding public as well as those who may request and use
the deviation feature need to understand the changes that will
be made. The city of Hamilton, Ohio, conducted an 8-week
publicity campaign before initiating a point deviation service.

Location of Checkpoints

For successful operation, the system of checkpoints must be
designed to accommodate as many riders as possible without
setting the schedule so tightly that deviations throughout the
designated area are not possible. The checkpoints also should
represent a logical travel pattern that can be easily understood
and related to desired trips.
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Size of the Service Area and the Advertised
chedule

The size of the service area and the time allowed for travel
between checkpoints are closely related. Vehicles should be
able to deviate from checkpoints to the outer reaches of the
service area, pick up at least one passenger, and be at the next
checkpoint on schedule. In general, a larger service area
requires more time between checkpoints. It also is important
to establish time intervals that allow for reasonable travel
times. As with traditional, fixed-route systems, shorter
headways and faster travel times will increase demand and
ridership.

Service and Cost Information

The literature evaluating point deviation services is dated. A
point deviation system operated in Merrill, Wisconsin, in the
late 1970s and early 1980s reported higher ridership than their
previous fixed-route service, with a sizeable percentage of
passengers (up to 70 percent) requesting deviations. In 1980,
passengers per vehicle hour were reported to be 10.4, very
high for demand-responsive systems (14).

Recent experience such as that in Hamilton, Ohio, suggests
that ridership can be increased and costs decreased in the right
setting and with an innovative design.

Reported Use and Effectiveness

Of the 309 respondents to the study survey, only 34
indicated that they operate point deviation service. Only seven

of these respondents completed the effectiveness rating
portion of the survey. All rated this option as moderately to
very effective. Figure 7 shows the effectiveness rating given to
this option by survey respondents.

Follow-up calls were made to the systems that reported that
point deviation services were relatively effective in meeting
the needs of customers with disabilities. Table B-4 in
Appendix B provides information about selected transit
providers who use this option.

FEEDER SERVICE

Feeder service is the transportation of people with
disabilities on paratransit vehicles to and from a fixed-
route bus stop or train station. The service may also
occur in the reverse order, with individuals travelling on
a bus or train to a point where they may transfer to a
paratransit vehicle.

Feeder service is primarily provided through paratransit
vehicles that pick passengers up at their homes (although the
trip could originate from any location) and transport them for
the first leg of their journey to the bus stop or rail station. This
is usually the shorter segment of the total trip. This segment is
also often the free-fare part of the journey.

Upon arrival at the stop or station, the person disembarks from
the paratransit vehicle and, after a short wait or immediately
upon leaving the paratransit vehicle, boards the fixed-

Figure 7. Reported effectiveness of point deviation services. 1 = not effective; 5 = very effective.
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route vehicle. The person then travels on the bus or train to a
stop closest to his or her final destination. For the return trip,
this process occurs in reverse, with the first segment of the
journey travelled by fixed route, and the transfer occurring
from the bus or train to the paratransit vehicle, which
transports the rider to his or her final destination.

Variations on this model include the following:

•  The paratransit trip could be provided on either an
accessible van or an accessible taxi.

•  The paratransit driver may or may not wait with the
person until the bus arrives.

•  The person may pay a fare on the paratransit vehicle and
receive a free transfer onto the bus.

•  The journey may be a three-legged trip in each direction,
with paratransit feeder service provided on each end of the bus
or train segment.

A few examples of feeder service have been identified in
this study, particularly in larger urban areas. In 1991, the New
York City paratransit program, Access-A-Ride, implemented a
limited-scale feeder pilot program for Brooklyn subscription
riders. Only 11 people were identified who had trip
characteristics that could be efficiently integrated into the
fixed-route and paratransit schedules and were willing to
volunteer for the program (19). For the few who did
participate, the program worked surprisingly smoothly, with
minimal transfer problems between the two modes.

More common examples of feeder service may be found in
general public DARs that feed into fixed-route service. Many
of these services include a substantial proportion of seniors,
although not necessarily those who are ADA-eligible. The
Link system in Wenatchee, Washington, is an example of this
kind of feeder service (20). Of the 200 daily transfers between
the DAR and fixed-route services, almost half are riders with
disabilities, and approximately 11 percent are wheelchair
users. As a result, over 2.5 percent of fixed-route riders are
wheelchair users, higher than most comparable systems.4

The feeder service that appears to have the potential for
serving the largest number of riders in the United States is a
new program being implemented by the Los Angeles County
Metropolitan Transportation Authority (LACMTA). With a
service area of over 3,000 square mi, feeder service is
expected to become an important part of paratransit
operations. LACMTA expects to begin providing feeder trips
to individuals travelling downtown from the San Gabriel
Valley.5

Promoting Integration and Appropriate Use of Fixed-
Route and Paratransit Services

The two primary goals of this service model are
mainstreaming people with disabilities and providing a cost-
effective transportation alternative to paratransit. Feeder
service promotes the ADA goal of mainstreaming people with
disabilities

4Dennis Davis-Bloom, Link, Wenatchee, Washington.
5Chip Hazen, Los Angeles County Metropolitan Transportation

Authority, Los Angeles, California.

by enabling individuals to travel by fixed-route, even though
they cannot get to the bus stop or rail station by themselves.
The model is designed to reduce operating costs by replacing
part of the trip with fixed-route service.

Because both fixed-route and paratransit service are integral
components of the feeder service model, this model, by
definition, embodies the study objective more than most other
service enhancements under consideration. Most of the
enhancements in this study have a direct bearing on the
effectiveness of this model; the more relevant ones include
travel training, low-floor buses, accessible taxis, accessible
bus stops, service routes, and marketing.

Applicability and Implementation Issues

Feeder service appears well suited to meeting the goals cited
above, but its applicability is limited to those persons with
disabilities who can use fixed-route service if they have
transportation to the stop or station. There are also
administrative and cost-effectiveness issues that affect the
viability of this model. The following factors must be taken
into account in determining the feasibility of a feeder service
in a specific location.

Voluntary Versus Mandatory Feeder Service

Setting aside a philosophical commitment to mainstreaming,
persons who have a choice between door-to-door service and
transferring from a paratransit vehicle to a bus or train will
usually prefer the no-transfer option. For feeder service to
work, it generally needs to be offered as a mandatory program
or be encouraged through an incentive such as a free-fare on
both modes.

In the United States, mandatory feeder service complies
with the ADA regulations, subject to capacity constraint
limitations regarding excessive trip lengths. According to
ADA Sections 37.129 (b) and (c), which apply to persons in
eligibility categories 2 and 3, complementary paratransit
service "may be provided by paratransit feeder service to an
accessible fixed route, where such service enables the
individual to use the fixed-route bus system for his or her
trip."

Trip Length and Time

Feeder service is unlikely to be cost-effective for short trips.
The longer the trip, the greater the cost-savings that may result
from substituting part of the trip on less-costly, fixed-route
service. This is primarily because feeder service involves
additional administrative costs for trip planning and
coordination and additional operating costs for drivers who
may be required to wait with the passenger at the transfer
point. These costs offset the benefits of transferring to the
cheaper, fixed-route service when applied to shorter trips. For
this reason, suburban to urban or rural to urban trips are likely
to be better candidates for feeder service than intra-urban trips.
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The transfer between modes often makes the feeder model
less competitive in terms of time than a direct paratransit trip.
The shorter the trip, the greater the negative effect of the
transfer on the total ride time. This raises the issue of a time
penalty; the transit agency should consider a standard for an
acceptable ratio of feeder ride time to paratransit ride time or
for total allowable ride time for various distances.

The type of fixed-route service to be used for feeder trips
also will affect trip length and time. In some circumstances,
feeder service to express bus or rail may actually be shorter
and quicker than direct paratransit. This will be more likely in
places where there is heavy peak-hour traffic congestion or
where the paratransit trip may involve additional stops on the
route to pick up or drop off other passengers. Feeder service to
express bus or rail in these situations will probably be more
readily accepted by customers and may even be preferred.

Individual Trip Planning

A high degree of confidence in both the fixed-route and
paratransit systems' on-time performance is essential. Feeder
service involves close coordination between the different
modes, so a substantial amount of lead time is needed to plan
an individual trip that can fit into the schedule of both
systems. Because of the amount of pre-trip planning required,
it appears that scheduling non-recurring trips may be simply
too cumbersome and time-consuming. For the same reason,
systems are more likely to schedule regular trips that occur
from the same origin, usually the person's home.

Scheduling transfers for subscription trips, however, which
involve trips that can be planned and repeated over an
extended period of time, is very productive from the
paratransit provider's perspective. The coordination of
subscription trips can be refined over time, and, because the
same bus drivers probably will transport the individual on a
regular basis, fewer drivers need training in the specific
requirements of the program. Feeder service is, therefore,
more likely to be limited to subscription trips.

Accessible Environment

The applicability of the feeder service model is limited by
the number and extent of potential barriers along the route.
Barriers generally affect wheelchair users but may affect
ambulatory riders. The first potential barrier that should be
considered is the accessibility of the bus stop. Although
several systems have initiated accessible bus stop programs,
many stops remain inaccessible to wheelchair users. Further,
particularly for the frail elderly, bus stops need to be well
protected from inclement weather and have seating for people
to rest on. If shelters do not have a bench, feeder service at
that location may only work for wheelchair users, because
persons with walkers or other ambulatory devices may not be
able to stand for long periods.

Another potential barrier is the fixed-route bus or rail station
and car. Although the passage of the ADA has led to the

purchase of predominantly wheelchair-lift-equipped buses
throughout the United States, some system fleets include
inaccessible buses that will remain in use into the 21st century.
In Canada, many systems continue to provide service with
inaccessible fixed-route buses. Similarly, many older rail
stations will remain inaccessible well into the next century.

One factor often overlooked in planning feeder service is
the accessibility of the environment once the person completes
the bus trip. Generally, densely developed downtown areas or
intersections that have recently been renovated are most likely
to have curb cuts; however, if curb cuts are not installed, the
accessibility of the trip is diminished. These access factors all
need to be taken into account for each individual's trip plan.

Transfer Points

The transfer point is a particularly important stage in the
feeder trip sequence. The transit agency must decide whether
the paratransit driver should wait with the person until the
fixed-route vehicle arrives or whether this should only occur
during the first few trips until coordination problems have
been resolved. Having a driver wait at the transfer point takes
time and may perpetuate the individual's dependency.

Bus transit systems employing timed transfers, where buses
converge at central locations and then depart after a short time,
may find that these locations make ideal feeder transfer points.
Such locations, however, are generally limited to a few
transportation nodes (such as shopping malls and transit
centers); this may be insufficient for transferring individuals
whose origins and destinations are geographically dispersed.

Transfers to rail lines may be less problematic if stations
provide the rider with a safe, sheltered place to sit and wait.

Wait Times

In addition to standards for overall ride times, the transit
agency should set standards for acceptable wait times at the
transfer point and ensure that no person will be stranded if a
bus is not on schedule or if a wheelchair lift on a specific bus
is inoperable. This last point highlights the risks involved in
feeder service to fixed-route buses that have long headways. If
a person misses one bus, he or she may have an intolerably
long wait before the next one arrives. Radio coordination
between the modes may alleviate this problem.

Again, feeder to rail service may have an advantage. Rail
service is more likely to have short headways. The national
average is 6.6 min during peak hours.6 Timing of transfers to
rail systems would, therefore, not be as critical.

Fare Revenue Coordination

In cities where the paratransit and fixed-route systems are
operated by separate agencies, an agreement will need to be
reached whereby one party is willing to forgo the fare for

6The Urban Transportation Monitor, October 14, 1994.
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the feeder passenger. Forgoing the fare may be more feasible
administratively for the paratransit provider, because this
entity is usually the smaller agency and the one with the
greater incentive to provide feeder service. However, it would
be more practical for the passenger to pay the fare to a
paratransit driver than a fixed-route bus driver.

Alternatively, the transit agency could require the passenger
to pay both fares, because the trip is longer than most trips
provided on paratransit service. Besides being subject to the
double-the-transit fare limit under ADA, this approach may be
considered punitive if riders not required to transfer only pay a
single fare.

Additional implementation issues that will contribute to the
success of a feeder program are travel training, general public
DAR, computerized scheduling systems, and policy
guidelines. These are discussed in the following paragraphs.

Travel Training

The full effectiveness of the feeder model depends on the
ability of individuals with disabilities to use the bus system. It
is generally anticipated that persons in ADA eligibility
Categories 2 and 3 are most likely to benefit from feeder
service. These categories apply to persons who cannot access
the fixed-route system because the system is not yet accessible
or is temporarily inaccessible and to persons who have a
specific impairment-related condition that prevents them from
traveling to a boarding location. For persons in those
eligibility categories, the potential applicability of this model
can be expanded with comprehensive mobility training.

General Public DAR

Feeder service may also be integrated as part of a general
public DAR system coordinated with a fixed-route system.
This would remove the stigma of segregated paratransit van
usage and increase the potential ridership of the DAR system.

Computerized Scheduling Systems

Although not all systems that provide feeder service use
computerized scheduling, the need for precision scheduling
certainly makes such features as automatic vehicle locators
extremely useful in coordinating schedules between
paratransit and fixed-route.

Policy Guidelines

The transit agency, after considering implementation issues
such as those described above, must set policy and operating
guidelines that define the target population and establish
which trips are the most viable candidates for feeder service.
Involving local officials and community representatives in

developing these guidelines should facilitate community
acceptance of the feeder concept.

From the riders' perspective, however, feeder service may
seem extremely inconvenient and time-consuming. Elected
officials and transit operators generally find themselves on the
horns of a dilemma: on the one hand, it is extremely
unproductive and costly for paratransit vehicles to be
transporting passengers over long distances, parallel to an
existing fixed-route service. On the other hand, they need to
be accountable to a public that demands the most convenient
service possible. For feeder service to work successfully,
much prior education is required to assure both the community
of those with disabilities and elected officials that this model
is in their collective best interests.

Reported Use and Effectiveness

Of the 309 respondents to the study survey, 70 indicated
that they provide feeder service. Follow-up calls revealed,
however, that most of these providers were reporting feeder
services that involved two fixed-route systems. Only 13
examples of paratransit-feeder-to-fixed-route were confirmed
from the survey. Table B-5 in Appendix B provides
information about these systems.

The survey asked respondents to rate the effectiveness of
each option employed on a scale of 1 to 5 (with 1 being "not
effective" and 5 being "very effective"). Among the 13
confirmed examples of paratransit/fixed-route feeder service,
the reported effectiveness of this option was quite high. As
shown on Table B-5, seven of the nine agencies that rated this
option indicated an effectiveness of either 4 or 5. As would be
expected, providers who required that riders transfer found
programs to be more effective than those who made
transferring voluntary.

GENERAL PUBLIC DAR

General public DAR is a demand-responsive, door-to-
door or curb-to-curb service provided to the general
public, as well as to persons with disabilities.

DAR is the best known of the demand-responsive
paratransit services. It has different names throughout North
America to describe the same thing: dial-a-bus, telebus, or
call-a-ride. It involves a request in advance of the trip by a
consumer for a pickup at his or her desired location and a
drop-off at his or her requested location or a designated point.
Because of the cost of these services, general public DAR
services are operated or sponsored by public agencies.
Basically, DAR services take one of three forms:

•  Many-to-one. (Transportation is provided from multiple
origins to a single location, such as an employment center or
intermodal connection with rail or bus service.)
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•  Many-to-few. (Transportation is provided from multiple
origins to a few designated destinations, for example, a
suburban activity center or medical complex.)

•  Many-to-many. (Transportation is provided between any
two points within the service area.)

General public DAR services have a long history in North
America with some enduring success stories and spectacular
failures. The services have been designed to operate both as
stand-alone modal services and integrated with other mass
transportation services within the region.

One of the well-known, early, federally funded DAR
demonstrations was implemented in Haddonfield, New Jersey,
in 1972. The service operated with 11 buses in suburban
Philadelphia. The service area was approximately 5 square mi.
It operated in a many-to-many mode open to the general
public. Requests for service were made to a central control
center where radio communication was maintained with the
entire fleet (13). A legacy of the project was the MIT-
developed, fully automated scheduling and routing capability
designed as a part of the demonstration. After 4 years, the
project was terminated at the conclusion of the demonstration
when the local government was unwilling to pick up the high
operating costs.

The innovative techniques used at Haddonfield were
incorporated into other experimental DAR programs
throughout North America. Among these was a service in La
Habra, a community in Orange County, California. This
program was expanded to cover the entire County by the
Orange County Transit District. The key features of the
Orange County general public DAR design were: (1)
immediate response service (15 to 40 min); (2) centralized
computer control of scheduling and dispatching through a
fully-automated algorithm derived from the Haddonfield
experiment; and (3) 180 vehicles providing intra-zonal DAR
service to roughly 12 to 15 communities (21). In response to
financial realities, the Orange County services have evolved
into an intra-neighborhood transportation program serving
more than twice the number of geographic sectors (33) with
considerably fewer vehicles than originally planned (109).
What remains is the centralized computer routing and
scheduling system and the immediate response configuration
within the neighborhood service area (14).

During the mid 1970s, the Michigan Bureau of Urban and
Public Transportation implemented a Dial-A-Ride
Transportation (DART) demonstration program that provided
short-notice, demand-responsive services to the general public
in smaller cities and towns. Many of the communities that
participated in this 1-year demonstration continued the
programs with local support (14). In 1977, with the assistance
of federal demonstration monies, a rural, general public DAR
program was initiated with 10 vans in the 400-square-mi Cape
Cod region of Massachusetts. By 1993, the service had
expanded to 31 minibuses and 2 vans by consolidating human
service transportation with general public DAR service (22).
With the availability of federal assistance for small urban and
rural transit systems in 1979 (Section 18 of the Federal Transit
Act of 1964, as amended), these programs continue to this
day. Although many recipients of Section 18 funds advertise

that they operate services open to the general public, they are
designed to serve specific populations (e.g. the elderly and
persons with disabilities) and are available to the general
public on a space-available basis.

Significant innovative efforts have been made to integrate
general public DAR with regional fixed-route transportation
(bus and rail) and shared-ride taxi. These efforts have been
made in Westport, Connecticut; Santa Clara County,
California; and Ann Arbor, Michigan (14) among other places.
For various reasons, these innovations were reduced in scope
or scale.

Promoting Integration and Appropriate Use of
Fixed-Route and Paratransit Services

In Norfolk, Virginia, and Edmonton, Alberta, fixed-route
operators found that general public DAR services integrated
with their fixed-route service could be substituted for low-
productivity routes in the low-density periphery of their
regional service area. In Alberta, this service was introduced
with no loss in ridership and a significant reduction in
operating expenses (23). As a direct result of the
complementary paratransit requirements of the ADA, the
integration of DAR services with accessible fixed-route
services has taken on new meaning for fixed-route operators.
With the ADA, there is more than just the potential for
substituting one costly, low-productivity service for a less-
costly, higher-productivity mode. Because DAR is a demand-
responsive service itself, there is no requirement for an ADA
paratransit service to complement it.

Following an analysis of their fixed-route and demand-
responsive ridership using a geographic information system,
the Tidewater Regional Transit System in Norfolk plans to
implement an integrated, zonal, demand-responsive,
paratransit service with their "timed-transfer" or "pulse" fixed-
route system. This would, in effect, make their general public
Maxi-Ride DAR service and their Hand-Ride services
paratransit feeder services to the accessible fixed-route bus
system (24).

The Hillsborough Area Regional Transportation Authority
in Tampa, Florida, reported plans to substitute DAR service
for low-ridership fixed routes in the outlying portions of their
service area. DAR vehicles would transport passengers to
fixed-route end stops as well as provide local transportation in
these lower-density regions.

Applicability to Particular Situations and Areas

General public DAR services have found a niche in
situations such as lower-density areas previously served by
fixed-route services where they can act as intra-community
transportation and feeder services to the regional fixed-route
system (for example, Norfolk and Edmonton) and low-density
rural and small urban regions—particularly where geographic
sectors can be organized for intra-zonal services (for example,
Cape Cod, Massachusetts, and Orange County, California).

Key Implementation Issues

Several implementation issues are paramount in DAR
services. These include financing, geography, grouping, and
automation.
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As the most personal of the transit modes, DAR has the
lowest productivity potential and the highest cost. A general
public DAR system can be very costly to support, particularly
if immediate response service is provided. A related issue is
the size of the service area for the DAR system. Travel time
and distance of DAR trips directly affect the financing of these
systems. Understandably, the general public DAR systems that
survive seem to concentrate services within neighborhood or
community zones.

In order to improve the productivity of an inherently
inefficient mode, many operators try to promote group trips by
developing contracts with human service agencies for services
to nutrition sites, sheltered workshops, occupational training,
and the like that can be scheduled well in advance. In essence,
this moves the service from the least productive many-to-
many configuration to a more productive many-to-one or
many-to-few. Given a finite number of vehicles and travel
patterns that create peak travel times, this laudable desire for
productive use of public resources also constrains the capacity
of the system to accommodate individual requests. In mature
systems, this constraint generally levels demand for DAR
services within a year or two of initiation. If the DAR service
is not open to the general public and is being used to provide
ADA paratransit, a "pattern or practice" of trip denials for
ADA-eligible individuals because of capacity constraints can
be the basis of a discrimination complaint.

The last key implementation issue is automation. Since the
Haddonfield and Orange County experiments (noted above),
where a minicomputer was required to power the routing and
scheduling functions, state-of-the-art personal computers can
do the job at low cost. The implementation issue now centers
on whether to give the entire scheduling function to the
computer or to retain some part of the decision-making with
the human operator. Fielding (21) points out that there is a
certain point (15 buses and 100 demands/hour) at which
immediate response DAR scheduling simply exceeds the
human decision-making capacity. As a result, the private
sector has produced several computer software products that
will either assist the scheduler in making the DAR scheduling
decision or take control of the scheduling process entirely.

Early on, Nigel Wilson of MIT, widely credited with
developing the original fully automated scheduling algorithm
for DAR, foresaw the problems of keeping street networks up
to date on a computer system as well as the benefits of
retaining some decision-making capacity with the dispatcher
and the driver of DAR systems. Wilson noted that "Where
several stops are quite close together, the driver, knowing the
local street pattern and the local situation with respect to
congestion, is in a better position to decide on the optimal
sequence of making those stops. I think a mix of computer and
manual control techniques is desirable." (25) The issue of full
control or a mix of computer-assisted and human decision-
making in scheduling is resolving itself in the marketplace.

Two new technologies are also affecting the implementation
of DAR systems. The now ubiquitous cellular telephone has
found an application in some limited DAR services. In
Norfolk, Virginia, the consumer may call the driver of the
DAR vehicle for a particular zone through the vehicle's

cellular phone (there is only one vehicle per zone) and request
a ride within that zone. Use of automatic vehicle location and
monitoring (AVL/M) systems (based on the recently available
Global Positioning System [GPS] satellites of the Department
of Defense) may improve the productivity and response time
of demand-responsive paratransit.

Service and Cost Information

The literature is not very current on operating statistics for
general public DAR services—perhaps in response to the lack
of resources in the 1980s to develop such systems. In a 1982
report (14), productivity for La Habra was listed at 3.8
passengers per vehicle-hour (1980), Ann Arbor was 5.6
(1977), and Santa Clara 5.0 (1975).

Reported Use and Effectiveness

Of the 309 respondents to the study survey, 90 indicated
that they provided general public DAR service. Follow-up
calls revealed, however, that these services were not typically
used to replace traditional fixed-route services. It is likely that
most of these general public DAR systems are open to the
general public on a space-available basis to meet requirements
of the FTA's Section 18 program.7 No reliable listing of
providers who have switched to general public DAR or rating
of the effectiveness of this option is available from the survey.

SUBSCRIPTION BUS SERVICE

Subscription bus service is pre-arranged service
designed to meet specific group or individual needs.
Typically, this service is provided as part of a paratransit
program; however, it can also be provided as part of a
system's fixed-route service using accessible buses that
are available off-peak or by using accessible spare fixed-
route buses.

A subscription bus service can be provided with regular
fixed-route buses, preferably ones that are accessible. Such a
service could bring persons with disabilities to group
programs such as sheltered workshops. Buses can be made
available, for example, in a system with a peaking pattern
where there are idle off-peak buses.

The subscription service differs only by degrees from a
service route. The service route requires planning of the
schedule and routing to accommodate programs and typical
travel patterns of persons with disabilities. A subscription
service requires specific pre-arrangement to serve groups or
individuals.

7Programs funded by the USDOT under Section 18 of the Federal
Transit Act of 1964, as amended, must be open to the general public.
Many DAR systems, which serve primarily older persons and/or persons
with disabilities, meet this requirement by advertising availability of the
service to the general public on a space-available basis.
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Rides might be arranged daily, weekly, or whatever is required
to serve the target population. Typically, subscription services
are not open to the general public. Because these services can
be expected to change frequently, it would be difficult for the
general public to learn of their availability.

Several transit authorities have developed subscription bus
services using their fixed-route buses. For example, the
Sacramento Regional Transit authority provided such service
to 350 mentally retarded clients who attend sheltered
workshops and vocational training programs (9). The
programs adjusted their start and stop times to allow off-peak
buses to be used. Sacramento also travel-trained 40 mentally
retarded clients to take the subscription buses to the
workshops and use regular buses on the return trips.

The City of Jackson Transportation Authority developed a
subscription bus service with seven semi-fixed routes to take
agency clients from care homes to services. The clientele for
this service is very frail, so they might not be able to use
public transit without the individual consideration available
with the subscription service.8

At least two transit authorities provide subscription bus
service to take senior citizens to shopping. Transit Windsor of
Windsor, Ontario, provides a special subscription bus for
seniors going to shopping on Tuesday and Wednesday. This
service provides 70 trips per day of operation. The Worcester
Regional Transit Authority of Worcester, Massachusetts, has
been operating a "Shoppers Special" subscription bus service
since 1975. This service operates one day per week in a
particular sector of Worcester. Pickup times at senior housing
projects are on a regular schedule, although the rest depends
on phone requests.

Promoting Integration and the Appropriate Use of
Fixed-Route and Paratransit Services

Although most subscription services are not open to the
public, such services can help persons with disabilities
develop confidence in the use of larger, fixed-route buses. As
noted above, Sacramento combines subscription service with
the use of regular route service to provide transportation to
and from workshops.

Key Implementation Issues

If subscription services are to be helpful in integrating
persons with disabilities onto general public transit, transit
agencies must consider ways to encourage subscription service
users to make further use of the system. Personnel accepting
reservation requests and drivers could inform users of the
availability and schedules of fixed-routes buses in the vicinity,
which might be used at other times. Especially with smaller
systems, drivers of nearby routes might take turns driving the
subscription service so they could meet the passengers.

Shoppers Special subscription services can be a major
convenience to persons with disabilities and elderly persons.
This

8Garrett Erb, Jackson Transportation Authority, Jackson, Michigan.

service is greatly enhanced with the addition of help (either
paid or volunteer) to assist with groceries and packages.

Reported Use and Effectiveness

This option was not included in the study survey. It was
identified as an option during the follow-up calls made to
survey respondents. Effectiveness ratings and a listing of
selected transit providers are, therefore, not available.

FLAG-STOP AND REQUEST-A-STOP SERVICE

Flag-stop service allows patrons to request a bus by
waving it down anywhere along a route. Request-a-stop
service allows a person on a bus to request to get off at
any location along a route.

One way to reduce walk distances to and from bus stops is
to allow more stop locations. Many rural and smaller urban
areas, for example, have implemented flag-stop services, so
that riders can board the bus at any location. The Merrimack
Valley Transit Authority in Haverhill, Massachusetts, for
example, reported that it allows flag stops throughout its
fixed-route system.9 Madison County Transit in Granite City,
Illinois, also permits flag stops on its network of local service
routes.10

A similar service, request-a-stop, allows individuals to get
off a bus anywhere along the route where it is safe to do so.
Such a service was recently implemented by the New Jersey
Transit Corporation on a trial basis during late evening hours
(26). Originally, the service was implemented to make travel
safer by allowing riders to exit vehicles closer to their homes,
not specifically to reduce walk distances for persons with
disabilities, but it has provided this benefit.

Promoting Integration and Appropriate Use of Fixed-
Route and Paratransit Services

Where travel distance to and from stops prevents the use of
fixed-route systems for persons with disabilities, flag-stop and
request-a-stop options can help reduce those distances, thus
promoting greater use of fixed-route services.

Key Implementation Issues

In determining whether the use of flag-stop or request-a-
stop options would make fixed routes a viable alternative for
paratransit riders, transit agencies will have to consider
whether the appropriate stop locations would be safe and
accessible to the user. Because it may be difficult to know
each location along a route, the transit agency may have to
rely on a self-certification

9Patricia Monahan, Merrimack Valley Regional Transit Authority,
Haverhill, Massachusetts.

10Todd Plesko, Madison County Transit, Granite City, Illinois.
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by the user as to whether they can use a flag-stop location.
Although flag-stop and request-a-stop services help persons

with disabilities who have problems traveling distances to and
from bus stops, these services may not be helpful to persons
with impaired vision. These customers may be better served
by waiting for buses at a particular spot, and they may rely on
a specific count of stops to determine their debarkation point.
If flag stops are allowed, a system of fixed stops may still be
required. Another solution is for the transit system to develop
an identification card system, so that persons with vision
impairments could indicate the buses they desire. The ADA
requirement for on-board stop announcements is even more
important to riders with vision impairments when a request-a-
stop option is in place.

Another issue with flag stops is that they may be more
difficult for persons with cognitive disabilities to use. Such
customers may not know where to stand so that they will be
safe when flagging a bus. The safety problem can be two-
fold—the person with cognitive disability may be in an unsafe
position, or the bus may find stopping unsafe. Although these
issues can be addressed to some degree with travel training,
experienced travel trainers feel that flag-stop systems make
instruction more difficult.11

Despite these drawbacks, flag stops can work effectively for
persons with cognitive disabilities in some systems. Madison
County Transit, which operates more personalized service
routes, indicated that it has many riders with mental
disabilities who have been travel trained. The flag-stop system
does not seem to be a problem for these customers.

Reported Use and Effectiveness

This option was not included in the study survey. It was
identified as an option during follow-up calls made to survey
respondents. Effectiveness ratings and a listing of selected
transit providers are, therefore, not available.

LOW-FLOOR BUSES

A low-floor bus is one that has a floor between the
front and rear doors sufficiently low so as to eliminate the
need for steps in the vicinity of the doors or in the aisle
between the doors. According to the International Union
of Public Transport (UITP), the height of the floor above
the street at the door should not exceed 320 mm (12.6 in.)
(27). The 40-ft-long, low-floor buses available in North
America have a floor that is 14 in. above the street; the
height can be reduced to 10 or 11 in. by means of a
kneeling feature.

A low-floor bus with a 14-in. floor height and a kneeling
feature allows the step up from a 6-in. curb to be reduced to

11Catie Simpson, C. Simpson & Associates, Pleasanton, California.

4 or 5 in. ADA standards allow a ramp slope of 1:6 for heights
in this range, so a ramp for wheelchairs would need to be only
24 to 30 in. long. Buses being purchased typically have 48-in.
ramps.

By comparison, a conventional North American transit bus
has a floor 30 to 35 in. above the street, with three steps inside
the door, the first of which is 14 or 15 in. high. A kneeling
feature reduces the height of the first step by 3 to 5 in. Access
for wheelchair users and others who cannot climb steps is
provided by a lift in the front or rear door.

In the 40-ft-long, low-floor buses in use in North American
transit operations, the low-floor section extends only from the
front door to the rear door, which is typically just rear of the
center of the bus. Rear of the rear door, the aisle has a series of
steps up to an elevated section over the engine and the rear
axle. Buses of this type are available in North America from
New Flyer Industries, Ltd. and Neoplan USA Corp. Buses of
this type are now in service in Kitchener, Ontario; Calgary,
Edmonton, and St. Albert, Alberta; Victoria, British
Columbia; Ann Arbor, Michigan; and Champaign-Urbana,
Illinois (28).

Figures 8 and 9 show New Flyer 40-ft-long buses built for
and operated by the Port Authority of New York and New
Jersey. Figure 8 shows passengers entering and exiting from a
standard height curb. Figure 9 shows the bus being operated at
a raised platform, which provides level entry for passengers.

The term "true low-floor" often refers to a bus in which
the low floor extends the entire length of the vehicle. The
only commonly used vehicle of this type in North American
transit systems is the Orion II, built by Ontario Bus
Industries in Canada and Bus Industries of America in the
United States. The Orion II is available in 22-ft and 26-ft
lengths. It uses a front-wheel drive and independent
suspension rear wheels. The Orion II has a floor 12 in. above
the street, which can be reduced by use of the kneeling
feature to 8 in. at the front door and to 4 in. at the rear-facing
door at the back of the vehicle. A prototype Orion VI 40-ft
true low-floor bus was shown at the October 1993
International Public Transit Expo in New Orleans,
Louisiana. A recently introduced true low-floor bus is the
ELF Series 100, built by Thor Industries. The ELF Series
100 is built on a front-wheel-drive truck chassis. It has a
floor 13 in. above street level and is available in 22-ft-, 25-
ft-, and 28-ft-long versions. Thor Industries has also
announced an ELF Series 200, a 30-ft-long true low-floor
bus (29). Figures 10 and 11 show the Orion II and the ELF
Model 125.

The low-floor concept has also been applied to light rail
and commuter rail vehicles that serve low-platform
stations. Light rail vehicles with a center section floor
about 14 in. above the top of the rail are in use in several
European cities, including Bern, Switzerland; Rome, Italy;
Grenoble, France; Vienna, Austria; and Kassel, Germany
(30). In the United States, the Tri-County Metropolitan
Transit District of Oregon (Tri-Met), ordered 37 low-floor
light rail vehicles from Siemens Duewag Corporation in
June 1993, with delivery expected in September 1995 (31).
In early 1994, the Massachusetts Bay Transportation
Authority issued a request for proposals for 100 low-floor
light rail vehicles similar in design to those operating in
Grenoble (32).
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Figure 8. New Flyer low-floor bus (photograph courtesy of New Flyer Industries).

Figure 9. New Flyer low-floor bus operated at a raised
curb (photograph courtesy of New Flyer Industries).

Promoting Integration and Appropriate Use of
Fixed-Route and Paratransit Services

Low-floor buses can promote use of fixed-route services by
riders with disabilities as follows:

•  Many passengers who cannot climb steps but who do not
use a wheelchair will find it possible to step up the 4 or 5 in. to
a low-floor bus in its kneeling position. These riders are

permitted under ADA to ride in a standing position on lifts on
conventional buses but may find riding a lift frightening and
difficult.

•  Wheelchair users can board by means of a short ramp
instead of a lift. Because deploying the ramp is quicker and
less obtrusive than deploying a lift, passengers in wheelchairs
may feel less on display, less stigmatized, and less concerned
about delaying other passengers. The disconcerting experience
of riding a lift will no longer be a barrier.

•  Boarding times for wheelchair riders should be
significantly reduced. The cycle time for a wheelchair lift
typically exceeds 1 min, compared to a few seconds for a short
ramp. Many transit operators have used rear-door lifts because
of the reliability and maintenance problems of front-door lifts.
The opportunity to board wheelchair riders through the front
door on a low-floor bus will save even more time for these
operators; however, the time required for a passenger to
maneuver to a tie-down location and tie down will not
necessarily be reduced.

•  The ramps should have lower maintenance costs than
lifts. The ramps should also be less likely to fail causing loss
of vehicle use and the need to rescue stranded passengers.
Ramps can be easily deployed manually if an electrical or
hydraulic failure occurs. Driver training will be simplified.

These differences may make it possible for passengers with
disabilities to ride fixed-route buses for many trips for which
they would otherwise require paratransit. The potential for
coordinated service, such as paratransit feeder service, may
also be enhanced because the number of passengers who can
transfer to a fixed-route bus from a paratransit vehicle may be
increased. Small low-floor buses are an essential ingredient
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Figure 10. Orion II low-floor small bus (photograph courtesy of Bus Industries of America).

Figure 11. ELF Model 125 low-floor small bus (photograph courtesy of Thor Industries).

of service routes. Transit operators may be more inclined to
encourage use of the fixed-route system by riders with
disabilities because they will be less concerned about delays
caused by lift operations or failures.

Other Benefits of Low-Floor Buses

Low-floor buses also have advantages from the point of
view of the general public and transit operators completely
apart from issues of accessibility. The following advantages
are based on the experience of transit operators in Victoria,

British Columbia; Kitchener, Ontario; and Ann Arbor,
Michigan:12

•  Boarding and alighting are easier for all passengers, and
dwell times are reduced, resulting in higher average operating
speed.

•  The interior of the bus has a roomier feel, partly because
the amount of seating is reduced in most low-floor buses, but
also because there is more interior headroom.

12Individuals and systems contacted were: Ray Williams and Michael
Davis, BC Transit, Victoria, British Columbia; Chris White, Ann Arbor
Transportation Authority, Ann Arbor, Michigan; and Wally Beck,
Kitchener Transit, Kitchener, Ontario.
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•  Security problems in the rear of the bus are reduced
because the driver has a clear view of the elevated rear section
and because the rear seating is the most popular with most
passengers.

•  Ride quality is improved, particularly for standees,
because the bus has a lower center of gravity.

Applicability and Implementation Issues

•  Applicability of current low-floor bus designs is limited
by the following factors:

•  Forty-ft-long low-floor buses typically have fewer seats
than a 40-ft-long conventional bus because of the room taken
up by the wheelwells. For example, in August 1993, the
Chicago Transit Authority (CTA) ordered 40 low-floor buses
with room for 37 seated passengers (33).13 The conventional
40-ft-long buses used by the CTA have room for 45 seated
passengers.

•  Clearances between the bus undercarriage and the street
are reduced. Typically, the greatest angle that can be driven
over by current 40-ft-long low-floor buses is 9° at the front or
back (the approach and departure angles) and 8° in the middle
of the bus (the breakover angle). By comparison, most (though
not all) standard 40-ft-long buses in North America have
approach and departure angles of 10°. Newer low-floor bus
designs are expected to have greater clearances (28).

•  The shorter Orion IIs can negotiate steeper angles;
however, one operator in Sonoma County, California, reports
that these smaller buses are only appropriate for local service,
because passengers find them scary at highway speeds, at least
partially because of the low floor.14

North American transit operators who have purchased 40-ft-
long low-floor buses have conducted demonstrations to gauge
operating problems and public acceptance. Four such
operators interviewed for this study (that is, Ann Arbor,
Chicago, Kitchener, and Victoria) reported excellent public
reaction to the demonstration buses. Until low-floor buses
become commonplace, such public demonstrations will
continue to be desirable.

As low-floor buses are added to a fleet, it will be important
to plan to maximize the effectiveness and efficiency of a
planned purchase of low-floor buses. For example, Calgary
Transit formed an advisory committee that included user
groups, hospitals, and transportation officials. The committee
discusses and develops recommendations on route options,
seating and securement positions, operational policies,
promotional materials and public information programs, and
evaluation of service (34).

The operators interviewed tested demonstration buses on
various routes where clearances might be a concern and found
no cases where clearances were a problem. Operators with
particularly hilly service areas might find situations in which
current designs would bottom out. Operators considering
purchase

13Norm Santos and Jim Gebis, Chicago Transit Authority, Chicago,
Illinois.

14Dave Knight, Sonoma County Transit, Santa Rosa, California.

of 40-ft-long low-floor buses should survey their routes, using
a demonstration bus or other means, to determine if clearances
will be a limiting factor.

The reduced seating on 40-ft-long low-floor buses suggests
that they may not be appropriate for heavily used routes. On
local routes where heavy loads occur only occasionally, the
lack of seats may be compensated for by increased standing
room, higher average operating speed because of faster
boarding, and other advantages. At this time, low-floor buses
are probably not appropriate for commuter or express service
in which guaranteed seating is desirable. As development
continues, designs with more seating are likely to become
available.

Many transit managers have expressed concern about the
safety of the step up to the rear seating area in low-floor buses.
There is no quantitative information available on this point.
None of the systems interviewed for this study had
experienced passenger accidents related to the aisle steps.

Service and Cost Information

Prices for 40-ft-long conventional and low-floor buses
appear to be comparable. For example, the Ann Arbor Transit
Authority paid $198,000 per bus for 10 low-floor buses
delivered in January 1993, compared to $185,000 per bus for
an order of conventional buses purchased 4 years earlier.15

Any price data must be viewed with caution, because
manufacturers base prices on numerous factors, including
desire to achieve visibility, the size of an order, the size of
available backlogs, specific contract provisions, and the
competitive situation.

Calgary Transit tested 22-passenger low-floor buses on a
downtown shuttle route. A survey of passengers indicated a 19
percent increase in ridership and a 95 percent customer
satisfaction score (34).

Kitchener Transit, which serves Kitchener and Waterloo,
Ontario, conducted a test of boarding and alighting times on
conventional buses and seven 40-ft-long New Flyer low-floor
buses. The test showed a savings of 0.19 sec per boarding
passenger and 0.33 sec per alighting passenger on the low-
floor buses:16

Alighting Time Boarding Time
(Sec/Passenger) (Sec/Passenger)

Low-Floor 1.16 2.23
Conventional 1.49 2.42

According to the General Manager of Kitchener Transit, the
test results may have been influenced by the novelty of the
low-floor buses at the time of the test, which caused many
passengers to hesitate as they boarded the buses. He believes
that the test results understate the savings on boarding times.
Kitchener does not provide wheelchair-accessible service.

A study of boarding and alighting times on conventional
and low-floor buses conducted by Levine and Torng in Ann
Arbor

15Chris White, Ann Arbor Transportation Authority, Ann Arbor,
Michigan.

16Wally Beck, Kitchener Transit, Kitchener, Ontario.
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also showed statistically significant savings in boarding and
alighting times on low-floor buses (35):

Alighting Time/ Boarding Time/
  Passenger (Sec)  Passenger (Sec)

Front Rear Cash
Door Door No Fare Fare

Low-Floor 1.32 2.17 1.93 3.09
Conventional 2.55 2.67 2.76 3.57

Passengers receiving a transfer required 1.6 sec longer to
board on the low-floor buses, apparently because of the
placement of the transfer cutter.

Observation of two test boardings by wheelchair riders in
Ann Arbor indicated that the time to enter or leave the bus
(separate from securement) was slightly shorter on low-floor
buses than conventional lift-equipped buses; however, the
time needed for securement was much longer on the low-floor
buses for two reasons: 1) the tie-down devices used in the low-
floor buses took longer to operate; and 2) the distance from the
front door ramp boarding location to the tie-down areas on the
low-floor buses was longer than the distance from the rear-
door lift boarding location to the tie-down areas on the
conventional buses (35).

BC Transit is participating in a study commissioned by
Transport Canada that will compare low-floor operations in
Victoria with lift operations in Vancouver.

Reported Use and Effectiveness

Of the 309 respondents to the study survey, 46 indicated
that they operate low-floor, fixed-route buses. The survey
asked respondents to rate the effectiveness of each option
employed on a scale of 1 to 5 (with 1 being "not effective" and
5 being "very effective"). Of the 16 respondents who
completed the effectiveness rating portion of the survey, 13
reported that this option was moderately to very effective in
promoting use of fixed-route service. Figure 12 shows the
effectiveness rating given to this option by survey
respondents.

Follow-up calls were made to the systems that reported
relative success in using low-floor vehicles. Table B-6 in
Appendix B provides information about 17 transit providers
who use this equipment.

ACCESSIBLE TAXIS

An accessible taxi is a vehicle, operated in general
public taxi service, that is accessible to all persons,
including those who use wheelchairs and cannot transfer
from the wheelchair to a seat in a taxi. Accessible taxis
may be purchased by a public entity and leased to taxi
companies or purchased directly by the taxi companies.

Frequently, the public entity subsidizes use of taxis by
eligible paratransit riders.

Accessible taxicabs may be low-profile vans with ramps,
conventional vans with lifts, or modified taxis with a ramp and
raised roof. The general concept of accessible taxis is to
operate them in general public, non-subsidized service,
increasing travel options for persons using wheelchairs. In a
few cases, taxi companies have procured accessible vehicles
and are operating them in regular service without any
involvement of the public paratransit system. Primarily,
however, public entities have become involved in procuring
accessible taxis and contracting for their operation. Most
accessible taxi programs in the U.S. and Canada are part of a
publicly subsidized paratransit service. The public entities
have found taxi service to be cost-effective in serving on-
demand travel needs and off-peak, intermittent demand (such
as late-night service).

Figures 13 and 14 show low-profile, ramp-equipped
minivans operated by Yellow Cab of San Francisco and
Yellow Cab of Benicia, California. As shown, vehicles can be
designed to provide accessible access through either the side
door, rear door, or both. Vehicles equipped with a rear door
ramp are typically equipped with a rear axle kneeling device
that lowers the floor height and decreases the slope of the
ramp.

How accessible taxis are procured and used can be
summarized as follows:

•  Taxi companies procure accessible vehicles and use
them in regular service with no subsidy. This variation was
explored in Ottawa's Accessible Taxi Demonstration Project
(36).

•  Taxi companies procure vehicles and, under contract to a
public entity, use them as part of a subsidized paratransit
service and in regular service.

•  A public entity procures the accessible taxis, leases them
to the taxi companies, and taxi companies use the vehicles for
both subsidized paratransit service under contract to the public
entity and general public taxi service.

Promoting Integration and Appropriate Use of
Fixed-Route and Paratransit Services

Accessible taxis can be a way to provide more effective
paratransit service and integrate taxi service for persons with
disabilities, including persons in wheelchairs. Historically,
paratransit programs have used taxicabs because of cost-
effectiveness and because of the immediate-response, 24-hour-
a-day service offered by taxicabs. Conventional paratransit
van service has an hourly cost regardless of how many riders
are transported; it is cost-effective during peak times and for
grouped trips. Taxi service is paid for, on the other hand, on a
per-trip basis; if there are no trips, no costs are incurred. As a
result, for demand-responsive trips that occur during off-peak,
low-volume times of day, taxis are often the most cost-
effective option for paratransit service. In urban areas with
extensive taxi service, some programs have found that taxis
are the most effective option for most trips.
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Figure 12. Reported effectiveness of low-floor buses. 1 = not effective; 5 = very effective.

Figure 13. Accessible taxi operated by Yellow Cab of San Francisco, California (photograph courtesy of Carmen
Magana/S.F. Muni).



35

Figure 14. Accessible taxi operated by Yellow Cab of Benicia, California (photograph courtesy of John Metzler, Paratransit
Program).

Without accessible taxicabs, programs using taxis have had
to serve those passengers requiring use of a lift or ramp by
means of lift-vans contracted on a per-trip basis from
specialized van companies or by means of dedicated van
service, usually operated directly by the paratransit program.
The separate van service is often more expensive for the
paratransit program than taxi service and sometimes provides
a lower level of service for patrons than taxicabs.

With the establishment of accessible taxi programs,
paratransit programs can extend taxi service to persons with
disabilities who require a lift or ramp. In addition, accessible
taxis are available for non-subsidized trips anytime, including
hours when paratransit may not operate, and may be used by
any wheelchair rider, regardless of eligibility for paratransit
service.

Applicability to Particular Situations and Areas

Accessible taxi programs are implemented in areas with
existing taxi service, usually where taxi companies have a
history of being one component of paratransit services in a
community. Accessible taxi programs work well in both large
and small urban areas.

Key Implementation Issues

Capital Costs

Demonstration programs in Canada and Europe have
indicated that supporting the ongoing operating costs of
accessible taxi service is economically feasible for private
companies (36, 37, 38). Assistance may be required, however,
with the initial capital cost of accessible cabs. Typically, a
ramp-equipped, low-profile minivan costs from $25,000 to
$30,000. A new "taxi package" standard sedan may, on the
other hand, cost only $15,000 to $18,000. Unless there is a
significant amount of new business to be gained from the
operation of accessible vehicles (for example, subsidized
paratransit service), there may be little incentive for private
companies to spend the additional $10,000 to $15,000 for
accessible vehicles. Furthermore, many taxi companies,
particularly smaller firms, purchase used vehicles that may
cost $5,000 or less. The cost differential and economic
disincentive in these cases is much greater.

Public entities interested in promoting private taxi
accessibility may need to help purchase equipment. If vehicles
are used as part of a public paratransit service, USDOT
participation in such capital subsidies may also be considered.
Current policies,
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which do not include private taxi systems in the definition of
mass transit may not, however, permit federal participation in
programs that support private taxi service for the general
public.

Capital subsidies may not be necessary where taxi licenses
carry a substantial value. In Boston, for example, where the
market value of a taxi medallion is more than $70,000, the
City was able to link the issuance of new medallions to
requirements that a certain portion of larger fleets be
wheelchair accessible.

Regulatory/Licensing

Depending on the licensing and regulatory climate for taxis
in a locality, various issues can arise. For instance, in San
Francisco, California, taxi companies would not relinquish
existing conventional licenses for accessible licenses. Instead,
the Police Commission had to be convinced to issue new
licenses especially for accessible taxis.17

If the public entity is attempting to cover a large area with
many cities, taxi companies may not be licensed to serve all
cities. This situation can hamper the entity's ability to create
an accessible taxi program. In the Los Angeles area, just such
a situation exists; however, because LACMTA contracts with
the taxi companies, they can lawfully travel in any jurisdiction
as long as they are under contract for paratransit. The risk here
is that another taxi company will spot a competitor in its area
and report it to the police. Thus, LACMTA is developing a
system where taxis can indicate by a sign in the window that
they are on a contract trip and thus are not breaking any
laws.18

Insurance

Also in Los Angeles, LACMTA requires taxi companies to
comply with state laws in regard to insurance requirements.
The companies claim that because their drivers are
independent contractors, the companies are not subject to
workers' compensation insurance requirements; however, this
claim may be subject to argument in the future. In the City of
Napa, the City's contract with the taxi companies requires
them to obtain workers' compensation insurance or provide a
legal opinion that they do not need it. One company chose to
obtain the insurance; the other provided the legal opinion. The
costs incurred for workers' compensation insurance may affect
the taxi companies' ability to provide a cost-effective service.19

Liability coverage provided by taxi drivers and taxi
companies is low by public transit industry standards. In
Massachusetts, for instance, some taxi drivers claim that, as
independent contractors, they need only purchase a minimum
of liability insurance (about $20,000 to $40,000) in order to
meet local requirements. Often, taxi companies may self-
insure for collision

17Annette Williams, MUNI, San Francisco, California.
18Richard DeRock, Los Angeles County Metropolitan Transportation

Authority, Los Angeles, California.
19Celinda Romaine, City of Napa, California.

coverage, and they may not have the capacity to maintain
sufficient reserve accounts. Higher liability limits may be
required if private taxi companies lease vehicles from public
agencies or if they become involved in subsidized paratransit
programs. Given typical insurance rates for taxi companies,
this higher liability may be costly to obtain.

Vehicle Design

Some Canadian providers have identified problems with the
general public's being able to recognize and accept accessible
taxis as available and appropriate for public taxi service. This
reluctance to use accessible taxis is particularly evident with a
high-profile vehicle. In Canada, the GSM taxi, a vehicle that is
accessible, low-profile, and durable is being developed. In the
United States, ramped, low-floor, minivans are preferred over
the standard lift-equipped paratransit van as most applicable to
integrated, accessible taxi service. Public entities in the U.S.
also report that acceptability by the general public is not as
important an issue because accessible taxis are completely
booked with travel requests from persons with disabilities.
Also, as accessible taxis become more commonplace (more
are procured and put into service), they will be accepted by the
general public as integral to taxi service.

Vehicle Maintenance

When leasing accessible taxis to taxi companies, public
entities include minimum maintenance requirements.
Adherence to these requirements must be monitored regularly
to ensure that the vehicles are being maintained properly. In
some cases, entities require the taxi companies to submit
reports indicating performance of vehicle maintenance. In
others, spot checks ensure compliance (39).20

Maintenance costs for ramped minivans and other types of
accessible taxis tend to be higher than for conventional taxis
(40).21 During the Ottawa demonstration, taxi companies bore
extra costs for maintenance of new, 1988, raised-roof and low-
floor accessible taxi designs. They also experienced
interruptions in service because of downtime for maintenance.
The Ottawa study concluded that incentives, such as capital
subsidies, lower licensing fees, and availability of additional
licenses, are necessary to make accessible taxi operations
economically viable for the private sector (36).

It is unknown how low-floor minivans will perform in taxi
service in the long term. The low-floor design is preferred for
its profile, but it may compromise the durability of the vehicle.
In Los Angeles, accessible taxis are accumulating as much as
8,000 to 10,000 mi per month.22

20Richard DeRock, Los Angeles County Metropolitan Transportation
Authority, Los Angeles, California; Celinda Romaine, City of Napa,
California.

21Celinda Romaine, City of Napa, California; Marcia Kent, Benicia
Yellow Cab, Benicia, California; Jim Bosso, Santa Cruz Transportation,
Inc., Santa Cruz, California.

22Richard DeRock, Los Angeles County Metropolitan Transportation
Authority, Los Angeles, California.
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Taxi Driver Incentives

One area of concern mentioned in the literature is that taxi
drivers perceive that they are doing more work for accessible
taxi trips while getting the same fare as a conventional taxi trip
(36). In Canada, it was reported that some taxi drivers keep the
meter running during boarding and alighting thus
compensating themselves.23 If not specified as allowable in a
contract, this practice would be considered discriminatory in
the United States. Drivers may also receive, per a contractual
agreement, a flat surcharge in addition to the meter fare for
persons with disabilities who use wheelchairs (39). In other
cases, the driver pays a lower lease or fee for the accessible
vehicle because the taxi company is not depreciating it (it was
provided to them by the public entity) (39). In addition,
several areas indicated that accessible taxis are in such
constant demand that drivers' total fares tend to be higher than
when driving a conventional taxi (36, 40).24 However, as
discovered in the Ottawa accessible taxi demonstration, even
though any loss of driver income may be offset by factors such
as consistent demand during off-peak hours and longer
distances, the drivers still perceive that they are experiencing a
net loss of income when driving an accessible taxi. Drivers'
interest and perceptions, in the context of the particular
operating environment, must be addressed for accessible taxis
to be successful (36).

Driver Training

Driver training, especially sensitivity training, is essential
for a successful program. In some cases, the public entity
provides the training. In others, the public entity has made
driver training part of the taxi companies' contractual
obligations. For example, the province of Quebec has
implemented the "Training Course on Transporting Disabled
Persons by Taxi" (developed by the Centre de formation
professionelle pour l'industrie du taxi du Quebec) and is
considering making the course a prerequisite for obtaining a
taxi driver's permit (38). BC Transit in Vancouver
contractually requires taxi companies participating in their
Taxi Saver Program to ensure that drivers are properly trained.
As a supplement to training, BC Transit has published
Transporting People with Disabilities, Tips for Taxi Drivers in
consultation with local transit advisory groups.25

A related issue, drug testing, may become a requirement for
taxi drivers providing paratransit service under contract to a
public entity. The expenses involved may increase the cost of
service.26

Reported Use and Effectiveness

Of the 309 respondents to the study survey, 45 indicated
that accessible taxis operate in their areas. Of the 13
respondents

23Bruce Chown, BC Transit, Vancouver, Canada.
24Jim Bosso, Santa Cruz Transportation, Inc., Santa Cruz, California.
25Bruce Chown, BC Transit, Vancouver, Canada.
26Richard DeRock, Los Angeles County Metropolitan Transportation

Authority, Los Angeles, California.

who completed the effectiveness rating portion of the survey,
10 reported that this option was moderately to very effective
in promoting integration of service. Figure 15 shows the
effectiveness rating given to this option by survey
respondents.

Follow-up calls were made to the systems that reported that
accessible taxi programs were relatively effective in meeting
the needs of customers with disabilities. Table B-7 in
Appendix B provides information about selected transit
providers who use this option.

AUTOMATED INFORMATION AND
COMMUNICATION SYSTEMS

Automated information and communication systems
use automated technology to enable and enhance
communication with persons with disabilities. Devices
have been developed to aid persons with hearing
impairments in obtaining information directly from
transit personnel or in obtaining information from
announcements made in stations. Other devices assist
persons with vision impairments by providing audible
information.

Systems to Assist Persons With Hearing
Impairments

Techniques and devices for assisting persons who are deaf
and those with other hearing impairments to obtain
information include the use of visual information and devices
that enhance the ability to hear. These techniques and devices
include hearing-aid-compatible/amplified telephones,
automated speech recognition, electronic information signs,
assistant listening devices, and emergency systems. These are
discussed in the following paragraphs.

Hearing-Aid-Compatible/Amplified Telephones

In the past, all telephones were compatible with hearing
aids. If a person with a hearing impairment had a hearing aid
equipped with an induction coil and a t-switch, that hearing
aid could be set so that the person could talk on the telephone;
however, new phone technology that reduces the amount of
energy produced by the phone made many phones
incompatible with hearing aids. A 1982 law requires that all
coin-operated and essential phones be compatible with hearing
aids, however, full compatibility has yet to be achieved (41).
Hearing-aid-compatible phones are essential in a noisy
environment such as a transit station, and transit agencies
should ensure that at least one such compatible phone is in
each bank of phones.
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Figure 15. Reported effectiveness of accessible taxi services. 1 = not effective; 5 = very effective.

Automated Speech Recognition

Automated speech recognition systems are computer
systems that convert spoken words into text. These systems
must learn different voices and will gradually learn vocabulary
for the particular voices. Transit systems might use such a
system at a ticket sales booth or information booth. The
automated speech recognition system could interpret the
transit attendant's words and present them in text form to a
deaf person, who could respond using a computer keyboard.

Electronic Information Signs

These devices, which include electronic destination signs
and variable information signs, can provide important
information to persons with hearing disabilities inside
vehicles, in stations, and at stops. In stations, electronic
readerboards that scroll information or announcements are an
excellent way to assist customers who have hearing
impairments. These boards can be centrally controlled by a
computer, which can update information instantly on selected
boards. Video monitors can be used to make bus, train, or
flight schedules continually available.

The Los Angeles Smart Traveler program provides pre-trip
information on bus schedules and also on kiosks at several
stations and malls. The light-emitting diode (LED) displays
provide transit arrival information and are readable in sunlight.
They are weatherproof and resistant to vandalism. They can be
programmed and updated from a central location but are not

yet triggered by the vehicles (42). The Transportation
Development Centre of Canada has sponsored the
development of Communicaid, an automated kiosk that
provides information on such topics as flight arrivals and
departures; location of amenities; and ground transportation
for people with sight, speech, or hearing impairments. This
kiosk has undergone a human factors evaluation that
suggested improvements in the areas of glare reduction,
monitor angle, seat height, and response controls (43, 44).

One example of an onboard system is the Visual
Communication Network demonstrated on the Montreal
Metro, shown in Figure 16. Electronic display panels have
been installed in Metro cars. These display panels provide
passenger information on electronic readerboards and through
an audio system. Information provided includes the next
station stop, available transfers, and emergency messages.
This system also presents retail store promotions. The
information is transmitted via a data radio network from
control centers to receivers inside the cars. Passengers
endorsed the system—with 72 percent rating the system from
good to excellent (45).

With automatic vehicle location (AVL) systems, passenger
information systems can report the actual schedule as opposed
to the planned schedule. Halifax, Nova Scotia, uses video
terminals in transit terminals and malls to show routes that
stop at that location and the time that the next bus will arrive.
Broward County Transit of Ft. Lauderdale, Florida, as well as
transit providers in Toronto, Kitchener, and Guelph, Ontario,
have installed viewers similar to monitors in airports but with
sharper graphics. They present material on arrivals,
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Figure 16. On-board electronic sign in Montreal Metro (photograph courtesy of Visual Communications Network: Telecite,
Inc.).

departures, delays, and fares. Arrival and departure
information is real-time and comes from sensors installed on
the approach to the station (42).

Similar, but more extensive, systems are being implemented
in Stockholm, Sweden, and in London, England. In
Stockholm, each sheltered bus stop is being equipped with a
computerized system that communicates next arrival
information audibly and visually. In London, plans call for up
to 4,000 bus stops to be equipped with electronic display
boards that show next arrival information. The minutes to
arrival are shown for the next three buses on a single route
stop and up to seven buses at a multi-route stop (46).

Assistant Listening Devices

Several technologies provide assistance to persons with
hearing impairments. Amplifiers can be used to convert public

address (PA) announcements into FM or infrared signals.
These signals can them be picked up by receivers on a
person's headset. Unfortunately, such systems do not work
well in noisy or crowded conditions (such as a transit station)
and are expensive. Furthermore, few people own the receivers.
There also is concern that different FM systems will interfere
with one another. Still, some transit applications may be
possible—one manufacturer has used an FM system
successfully on tour buses, even when different buses were
close to one another.

Another option is an induction loop system. This requires an
induction loop to be installed along the entire perimeter of a room
or waiting area. The loops connect easily to PA systems, and
individuals can set their hearing aids to pick up the magnetic or
induction field. These systems are relatively inexpensive but have
limited use in transportation settings where there would be
interference from metal in vehicles, electromagnetic fields, and
the use of fluorescent lights (47). Successful
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examples of induction loop systems on buses can be found in
Scandinavia and the Netherlands.

Emergency Systems

The need to communicate with those with hearing
impairments must be considered in the design of emergency
systems for transit. Where such systems now have alarms, the
ADA Accessibility Guidelines require visual signals as well
and that these signals meet certain requirements for visibility.

Systems to Assist Persons With Vision
Impairments

Techniques for assisting persons who are blind or who have
low vision to obtain information include the use of devices
that provide verbal information on routes, schedules, fares,
stops, and so forth. Technologies that use human speech are
becoming common, particularly with telephone voice-mail
systems and menu systems for obtaining information.
Technologies useful for transit include talking bus stops and
signs, talking buses and trains, telecommunication systems,
auditory maps, and auditory pathways. These are discussed in
the following paragraphs.

Talking Bus Stops and Signs

The technology of talking signs has been demonstrated with
talking elevators, which have been used for some time. Most
experimentation with this technology for transit has been done
in England. In the town of Weston-Super-Marc, Electronic
Speech Information Equipment (ELSIE) was demonstrated. In
this demonstration, nine bus stops were equipped with a
system that uses digital speech. A box mounted on the bus
stop or within a bus shelter clicks so that a person who is blind
can locate the box. When the person pushes the button on the
box, a voice announces the route numbers and timetable
information for all buses using the stop and also the arrival
time of the next bus. The system includes a bus identification
system that detects arriving buses approximately 600 ft ahead
of the bus stop. The system was well received by persons with
visual impairments, the elderly, and visitors (41).

In London, England, talking bus stop technology is being
implemented at 100 bus stops on one route. When a passenger
pushes a button, the system announces the arrival times of the
next three buses at the stop and any delays (42).

Another promising technology is that of the talking sign.
Talking signs emit infrared signals that can be converted to
audible information by a pocket-sized unit carried by
individuals with vision impairments. This technology provides
audible information only when the signal is received by the
appropriate unit and, thus, is quiet at other times. Another
advantage is that the infrared signal is directional, thus serving

to guide the customer to the sign. As illustrated by Figure 17,
signage can be programmed to indicate "Exit," "Elevator,"
"Escalator," "Men's Room," "Ladies' Room," and in general,
to provide the same information as visual signs provide for a
person without vision impairments. Talking signs have been
installed by Bay Area Rapid Transit in San Francisco,
California. Figure 18 shows a passenger using the hand-held
receiver to locate the exit at the Market Street station.

Talking Buses and Trains

Voice enunciator systems can be used to provide automatic
stop announcements in a clear, human voice. In Vancouver,
British Columbia, the unmanned SkyTrain system uses a
digitized voice message to provide next stop and destination
information (46). In Salem, Oregon, four buses are equipped
with voice enunciators. These buses announce stops at major
intersections and provide information to passengers on local
retailer promotions. The system runs on a timer activated by a
button pressed by the driver. The LYNX bus system in
Orange, Osceola, and Seminole Counties, Florida, also has
equipped nearly 50 buses with enunciator systems that
announce every stop (42). Durham Area Transit Authority in
North Carolina is testing a talking bus system that is a voice
messaging system that announces stops. Systems have also
been developed that will broadcast the bus route number and
destination to people waiting at the stop. Figure 19 illustrates
how talking bus technology works. The location of buses is
tracked by a satellite global positioning system (GPS) or other
vehicle location technology. Recorded messages are then
activated as buses approach stops. As shown in Figure 19,
voice announcements can be made inside the bus and outside
to waiting customers. Messages can also be displayed on
internal and external signs for customers with hearing
impairments.

A new development is the use of a GPS on buses to identify
their location and signal the appropriate voice announcement.
Several such systems were demonstrated at the 1993 New
Orleans Expo of the American Public Transit Association.

Telecommunication Systems

Many transit systems are using computerized speech along
with a transit information system to provide travel information
to passengers. These systems allow customers to use touch
telephones to request schedules, fares, and, in some cases, trip
planning information. These systems are not necessarily
designed for persons with disabilities; however, they allow
persons with vision impairments improved access to verbal
information (that is, these systems are likely to be available on
a 24-hour basis, and usually they reduce the incidence of
receiving a busy signal).

An example of such a system is the Bus Line System
developed for Expo 86 by Oracle Communications as part of
the Transport Canada-funded Integrated Transportation
Information System (ITIS) project. This system provides
general transit information, bus schedules, and trip planning
information. The
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Figure 17. Illustration of talking sign technology.

Handyline system was developed at the same time and used
computer-generated speech to assist in communicating with
customers of the BC Transit's HandyDART paratransit system
(48). The Handyline system offered information about the
system, allowed customers to cancel pre-booked trips, and
provided booking capability. Although the Handyline system
was used successfully by customers of HandyDART, around
30 percent of the users were confused by the menus, had
difficulty using a telephone, or could not access the
information for various reasons. To increase usage, more
marketing and instructional exercises are probably required
(43).

An important consideration in the design and use of these
systems, particularly for transit systems subject to the
requirements of the ADA, is access to the information
provided by persons who cannot use standard telephones.
Similar system information and assistance should be able to be
accessed by individuals using telecommunications devices for
the deaf (TDDs).

Auditory Maps

Although no known auditory maps exist in transit facilities,
such maps would probably be very helpful for persons with
vision impairments. Tapes could be produced describing a
particular route from a specific origin to a destination
describing a transit system, rail line, or station area (41).

Map displays in stations or at key transfer points could
include a verbal description activated by a person pressing a
button. The location of the button could be signaled by a
particular sound, such as a clicking noise.

Auditory Pathways

An auditory pathway is created by a series of speakers,
positioned along a pathway, that broadcast directional
instructions to blind persons following the pathway. The user
would signal the speaker system by pressing a button at the
start of the pathway, such as a transit station entrance. The
person's progress along the pathway would be determined by a
sensor on the speakers that would detect something worn by
the person.

Research, on using auditory pathways in noisy
environments like a transit station, showed that persons with
vision impairments could follow the auditory pathways and
that the speakers were the most useful when placed wherever a
change in direction was required. A concern is that the system
would interfere with PA announcements in stations (41).

Systems to Assist Persons With Cognitive
Impairments

Although many technologies and policies exist that can help
persons with visual or hearing impairments use public transit,
there is much less available for persons with cognitive
disabilities. Training and individual attention are key to
helping these customers. In addition, transit agencies need to
design materials such as maps, brochures, and timetables to be
as straightforward and understandable as possible.

Research with 81 persons with cognitive impairments
indicated that using symbols along with short text explanation
is the best way to increase understanding of signage for most
people (49). Uniform use of visual and audio signals, as well
as color coding can help a person who has been trained to
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Figure 18. BART passenger using talking sign receiver to locate exit (photograph
courtesy of Smith-Kettlewell Eye Research Institute and Talking Signs, Inc.).

recognize the correct bus or train. Training, along with high
auditory quality, can help persons recognize special
announcements. In addition, training is needed to help the
person look for landmarks, listen to announcements, and
identify the correct stop. The mechanism for notifying a driver
of the wish to disembark should also be uniform. Likewise,
training is needed to help a person determine how to exit a
station (50).

In the design of passenger information systems, it is
recommended that such systems be designed for a broad range
of users. Designing for the average user will make such
information unusable for many. Designing for persons in the

95th or 98th percentile, however, will allow many customers
with visual, hearing, or cognitive disabilities to use the
systems (43, 44). Research has been undertaken to aid
designers of customer information materials, including
electronic information systems, to make their systems more
understandable to those with cognitive disabilities (51).

Promoting Integration and Appropriate Use of
Fixed-Route and Paratransit Services

These automated devices provide information to persons
with hearing or seeing disabilities in order to promote their
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Figure 19. Illustration of talking bus system.

independent use of fixed-route transit systems.
Communication and information are especially important for
new system users, and often visitors without disabilities have
difficulty using unfamiliar transit systems. Careful design of
visual and auditory systems to explain transit routes,
schedules, fares, stops, and real-time arrival information to
those with visual and hearing disabilities will probably lead to
better information systems for those without disabilities.

Research on systems developed in Canada indicates that a
system "designed to enhance information for the general
public has the additional benefit of reducing barriers for
people with disabilities. On the other hand, systems designed
solely for the use of persons with disabilities, with no
particular application for the general public, are less
acceptable to either group." (44)

Key Implementation Issues

A major implementation issue with these systems is
ensuring that they are updated when changes occur. Inaccurate
information could be dangerous. For example, an auditory
pathway could lead a person who has vision impairments to an
area under construction, if the messages are not updated.
System maintenance may also be an issue, but more
experience will be needed to understand maintenance
requirements. Finally, the transit system must develop
emergency evacuation plans that can be communicated to
persons with visual, hearing, and cognitive disabilities. Transit
personnel and customers will need to be trained in the
emergency procedures.

Reported Use and Effectiveness

Of the 309 respondents to the study survey, 43 indicated
that they have audio/visual systems to assist persons with
disabilities. The survey asked respondents to rate the
effectiveness of each option employed on a scale of 1 to 5
(with 1 being "not effective" and 5 being "very effective"). Of
the nine respondents who completed the effectiveness rating
portion of the survey, three reported that this option was
moderately to very effective in promoting use of fixed-route
service. Figure 20 shows the effectiveness rating given to this
option by survey respondents. Table B-10 in Appendix B lists
those transit properties that indicated that some form of
audiovisual system was in use. Because the survey did not ask
for the type of system used and because this option or
enhancement was not targeted for follow-up calls, more
detailed information is not provided.

TRAVEL TRAINING AND FACILITATED TRAVEL

Travel training teaches people with disabilities the
skills and confidence needed to use public transportation
effectively. Travel training is most often applied to travel
by fixed-route transit but can be applied to paratransit
services. Facilitated travel provides ongoing assistance,
usually a travel monitor or companion,
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Figure 20. Reported effectiveness of audio/visual systems. 1 = not effective; 5 = very effective.

to enable people with disabilities, usually mental, to
travel by fixed-route transit.

For many years, human service agencies have provided
"mobility training" to clients. This training assisted individuals
in negotiating their environment. The earliest examples of this
type of training assisted persons with vision impairments. Use
of transit may sometimes have been one of the skills taught. It
was typically not, however, the focus of the training. More
recently, training programs have been developed that focus on
using transportation services. "Travel training" is the term
used to describe this service. Travel training, particularly one-
on-one "destination training" for individuals with cognitive
disabilities, sometimes includes instruction in general mobility
skills. More typically, specific training in using public transit
is provided to individuals who have some degree of personal
mobility.

Travel training can take various forms, the best of which
depends on the nature and degree of an individual's disability.
Different types of travel training (for example, destination,
general use, and peer training; facilitated travel; and bus
buddies) are discussed in the following paragraphs (52, 53).

Destination Training

For many people with developmental disabilities, and some
with physical or mental impairments, training is provided to
use the fixed-route system to travel to a daily destination.
Training is usually provided by professional instructors on a
one-on-one basis, with the training program tailored to the

needs of each student. In some cases, people who live in a
group situation and attend the same program are trained as a
group. Programs of this type often include a formal
assessment of the needs and capabilities of each student, a
formal program of instruction based on standard curricula, and
a formal assessment of training progress. Students typically
have various other people responsible for their care, often
including parents and personnel of human service agencies.
Trainers must coordinate closely with these caretakers,
because their support is essential to the effectiveness of the
training.

The skills taught in destination training include finding the
way to and from the transit stop, recognizing the bus stop,
recognizing the correct vehicle, how to pay the fare,
appropriate behavior on board the vehicle, recognizing the
correct place to alight, signalling the driver where to stop, and
how to deal with unexpected situations.

General Use Training

Many individuals with physical disabilities and few or no
mental limitations can learn to use transit services in general.
Training may be provided by professional instructors, using a
formal process as described for destination training, or by
volunteer peer guides. Training is usually provided on a
tailored one-on-one basis. Group demonstrations are also used
to familiarize potential riders with transit equipment,
especially how to get on and off a lift-equipped bus and secure
a wheelchair using the tie-down devices available on the bus.
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The skills taught in general use training will vary widely
depending on a person's disability and personal history. For
people with visual impairments, learning routes and schedules
and how to obtain information, route finding, and determining
the right vehicle and the right place to alight will be important.
For wheelchair users, use of accessibility equipment will be
important. For people with no prior transit experience, general
familiarity and confidence building will be important.
Learning what to do when things go wrong is an important
element of all travel training and may extend to evacuation
techniques.

Peer Training

Training by volunteer peers, sometimes called peer guides,
can be particularly effective for people with physical
disabilities and for the elderly. Many people with physical
disabilities have overcome fear of using public transportation
and have gained significant knowledge of how to access the
system. This knowledge may include techniques highly
specific to particular disabilities. Those who are new to the
system may find it easier to learn from a person who has a
disability similar to theirs. They are encouraged by the
example of the peer, which helps them to overcome their own
fears. As suggested by this description, a successful peer
training program will depend heavily on appropriate matching
of trainees and peer trainers.

Senior citizens are particularly receptive to learning from a
person who they feel is understanding and attuned to their
situation. Many have difficulty using the system because of
increasing vision problems, slower reaction times, and
increasing frailty but do not think of themselves as disabled.
Many senior citizens have no prior experience riding transit.
Achieving general familiarity with the system and overcoming
fear of it can often be most effectively accomplished by riding
with another elderly person. A program in Worcester,
Massachusetts, has targeted senior citizens living in particular
neighborhoods or housing complexes as peer trainers for other
senior citizens in the same neighborhood or housing complex.

Cerenio Management Group in San Francisco, California,
has sought to combine the advantages of peer training and
training by professionals. This program has established a
certification program specifically targeted at training people
with disabilities in how to provide travel training and how to
provide sensitivity training for transit personnel (54).

Facilitated Travel

Facilitated travel is a technique that has been applied to
individuals with developmental disabilities who may not be
able to learn to ride transit independently but who can ride
with some supervision and assistance. Attendants or monitors
ride buses with the program participants between home and
work or training. The attendants ensure safe travel by the
riders with disabilities and supervise behavior if necessary.
Attendants may also be present at major transfer points to
facilitate the safe movement of riders from one bus to another.
The San Andreas Regional Center in San Jose, California, has

been operating a facilitated travel program since July 1992
with funding from the Santa Clara County Transit District.
Some participants have graduated from escorted service to
fully independent transit travel (55, 56).

A closely related idea is the Natural Helping Network,
developed by People Accessing Community Transportation
(PACT) in Bridgeport, Connecticut. In conjunction with a peer
guide program, "natural helpers" are identified with whom
disabled riders would normally come into contact during a
regular daily trip (57).

Bus Buddies

Bus buddies provide a form of personalized, facilitated
travel. A bus buddy is a volunteer who is paired with a
disabled rider to provide long-term learning assistance or
continuing transportation assistance for riders who may not be
able to learn to ride transit on their own. Examples of people
for whom continuing assistance may be appropriate would
include some people with serious memory, balance, vision,
orientation, or learning disabilities. The Bus Buddy program
of the Handicapped Action Committee of Victoria, British
Columbia, has provided learning assistance for as long as a
year to develop independent transit riding ability (58).

In a Project ACTION demonstration, the Paralyzed
Veterans of America, Buckeye Chapter, in Euclid, Ohio,
trained people with disabilities to act as "travel buddies." In
this case, the buddy was a form of peer trainer (59).

Promoting Integration and Appropriate Use of
Fixed-Route and Paratransit Services

Travel training and related concepts reduce dependence on
paratransit services by enabling people with disabilities to ride
fixed-route transit for some or all of their travel needs. For
those people who can learn general transit riding skills, travel
training provides increased independence and greater mobility
overall, regardless of whether they were paratransit riders
before their training. For people with cognitive and
developmental disabilities, travel training appears to be
primarily effective with respect to repeated daily trips, which
are also those that consume the greatest amount of paratransit
resources. For such riders, travel training may not greatly
expand their travel options, but it does integrate them more
into the mainstream of everyday life.

In the context of the ADA, travel training is particularly
relevant for people who are conditionally ADA paratransit
eligible and for senior citizens who have been riding
paratransit but who are not ADA paratransit eligible. Under
the ADA, certain people may be eligible for some trips but not
for others, depending on factors such as terrain, weather, the
availability of accessible transit services, the accessibility of
sidewalks, and variations in the health or condition of the
individual. Screening on the basis of these criteria is known as
trip-by trip eligibility screening. Travel training, in
conjunction with a trip-by-trip eligibility screening, should be
particularly effective in reducing dependence on paratransit.
Paratransit can be provided



46

to individuals who are travel trained for only those trips they
cannot make by fixed-route.

In practice, trip-by-trip screening, particularly for infrequent
trips, can be difficult and costly to implement. Many systems
have chosen not to implement trip-by-trip screening and allow
individuals (determined conditionally eligible) to use the
paratransit service on an honor system—that is, riders
determine their ability to use fixed-route service for a given
trip. Because travel training is often provided for repetitive
trips, screening trips based on this factor should be less
difficult. Even if trip screening for travel training skills is not
employed, a travel training program can encourage eligible
individuals to use fixed-route services.

Travel training supports other innovations, especially
service routes and paratransit feeder service, by increasing the
pool of riders who can use them. Travel training would also be
effective in conjunction with a fare incentive program. Deep
discounts in fixed-route fares can be helpful in recruiting
paratransit riders for travel training programs.

Applicability and Implementation Issues

Travel training is applicable to nearly every transit system,
although certain conditions increase the benefits to be derived.
Where the same organization is responsible for fixed-route
transit and paratransit (as is the case throughout the United
States under the ADA), incentives and motivation for a travel
training program should be strong. Factors that increase the
potential benefits and effectiveness of travel training include
the following:

•  A high degree of accessibility on the fixed-route system,
including accessible vehicles, stops, and stations (Accessible
vehicles are particularly helpful to riders who use wheelchairs.
Other aspects of accessibility, however, such as signage, will
be helpful to people with cognitive and developmental
disabilities.)

•  An effective program of training transit personnel to be
sensitive to the needs of riders with disabilities

•  A high degree of accessibility in the built environment,
including sidewalks near transit stops (For some systems that
serve areas without sidewalks, the applicability of travel
training for people who use wheelchairs may be limited.)

•  A good working relationship with the community of
those with disabilities in developing the travel training
program

•  A good working relationship with human service
agencies who can provide training or act as resources to design
a program.

Transit operators considering establishing a travel training
program can choose from three primary arrangements as
follows:

•  Refer potential trainees to human service agencies that
provide training suited to their needs

•  Contract with one or more organizations or individuals
with the experience needed to train individuals with various
disabilities

•  Provide training directly.

The appropriate relationship with human service agencies
may depend on the extent to which the transit operator is
providing paratransit service for human service agency clients.

A key factor in a travel training program is the method of
recruitment. Working through networks that already provide
various services to senior citizens and people with disabilities
is probably the best way of recruiting trainees who are not
already receiving paratransit services. Travel training can be
linked to the eligibility screening process for paratransit
service. Applicants who are judged capable of learning to ride
transit may be offered travel training.

The cost of travel training can vary considerably. Training
in a group setting or by volunteers has minimal costs. Many
people with severe disabilities, however, will require at least
several days of one-on-one training with a professional trainer
at a cost of several hundred to a thousand dollars. Even at such
costs, the investment for each individual will be rapidly
recouped if the training significantly reduces that person's
paratransit riding (53).

Several transit providers (see Table B-8 in Appendix B)
offer free passes or coupons to human service agencies
providing travel training for clients. Although the cost to the
transit provider is marginal, this incentive is often enough to
gain the cooperation of local agencies.

A common problem is overcoming the resistance of parents,
guardians, and direct care human service providers who are
often reluctant to allow the individuals for whom they are
responsible to be trained or to travel independently after being
trained (60). If travel training programs are not detailed,
thorough, and offered with consistent quality, this reluctance
may be well founded. Providing high-quality, professional
training developed in cooperation with parents, guardians, and
agencies can help to overcome potential resistance.

Service and Cost Information

The most extensive travel training programs have
historically been those aimed at people with developmental
disabilities and have been provided by human service
agencies. Organizations serving people with visual
impairments also have been active in providing mobility
training, not limited to use of transit. With the advent of the
ADA and the general trend toward transit agencies' assuming
responsibility for paratransit services, transit operators have
expressed greater interest in travel training, and training for
senior citizens and people with physical disabilities has
received more attention. For the most part, transit agencies
have limited their training activities to transit riding skills
rather than general orientation and mobility training.

During 1991, Project ACTION funded five demonstrations
of travel training (59, 61). These demonstrations generally
reported positive results. For example, a project in Austin,
Texas, trained 59 persons with disabilities to use fixed-route
buses. A follow-up survey, administered 30 days after training
was completed, found that 81 percent of those trained
continued to use fixed-route bus service as their primary
means
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of transportation. Projects in Euclid, Ohio, and San Antonio,
Texas, reported increases in lift usage on accessible, fixed-
route buses. A project in Reno, Nevada, found that trainees'
field-tested ability to use fixed-route transit improved
significantly and that, for 48 percent of trainees, accessible,
fixed-route buses became their primary mode of
transportation. The Reno project found, however, that travel
training did not result in decreased paratransit usage. Those
trainees who were also paratransit riders continued using
paratransit for their regular trips and used fixed-route transit
for discretionary trips, especially in good weather. The Reno
program did not use a strict screening for paratransit eligibility
and also had paratransit fares equal to the discounted fixed-
route fare. These results suggest that travel training will be
most effective at reducing paratransit ridership when
combined with trip-by-trip eligibility screening and some
difference between paratransit and discounted fixed-route
fares.

Madison County, Illinois, reduced paratransit ridership from
about 12,000 to about 7,000 passengers monthly over a 2-year
period by means of a coordinated program involving travel
training, introduction of an extensive service route network,
and facilitating trips requiring a transfer from paratransit to a
fixed-route bus (7).

Reported Use and Effectiveness

The use of travel training to encourage use of fixed-route
service appears to be fairly widespread in the transit industry.
Of the 309 respondents to the study survey, 135 indicated that

travel training programs were in operation in their area. Of the
80 respondents who completed the effectiveness rating portion
of the survey, 71 reported that this option was moderately to
very effective in promoting use of fixed-route service. Figure
21 shows the effectiveness rating given to this option by
survey respondents. A high percentage of systems indicated
that travel training was very effective.

Follow-up calls were made to the systems that reported that
travel training programs were relatively effective in meeting
the needs of customers with disabilities. Table B-8 in
Appendix B provides information about selected transit
providers who use this option.

FARE INCENTIVE PROGRAMS

Fare incentive programs offer fare reductions that
exceed the federal half-fare requirement and are
designed to encourage paratransit-eligible individuals to
use fixed-route rather than paratransit service.

Paratransit-eligible individuals who can use fixed-route
transit for at least some of their trips often have very little
incentive to use fixed-route service when the alternative is
door-to-door service. The appeal of paratransit service has
become strengthened by the increasingly user-friendly, ADA-
compliant service. For many individuals, door-to-door service
with limited advance notice requirements and no capacity
constraints has more

Figure 21. Reported effectiveness of travel training programs. 1 = not effective; 5 = not effective.
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appeal than waiting for a bus or a train that may not stop close
to one's trip origin and may have extended headways.

Several transit systems use fiscal mechanisms to encourage
individuals who can do so to choose fixed-route service. This
fiscal approach may be adopted as an alternative to the
regulatory approach available to U.S. transit agencies through
the ADA regulations. The regulatory approach enables
agencies to choose between relying on persons in categories 2
and 3 to use fixed-route service when they can or
implementing costly trip-by-trip eligibility screening
procedures to ensure the appropriate use of paratransit service.
Even agencies that implement trip-by-trip screening will have
to rely heavily on riders' self-assessment of their abilities, so
fare incentives will still have a role.

Because of the limited average income of people with
disabilities, financial incentives have a strong potential for
encouraging people to use fixed-route service.

Fare incentive programs can take several different forms,
including the following:

•  Agencies can embark on promotional campaigns that
encourage individuals to use fixed-route service by making it
available free of charge for a limited time. In Bridgeport,
Connecticut, a May 1993 promotional campaign to draw
people with disabilities onto fixed-route service adopted a
three-pronged approach: free fares on fixed-route service, a
substantial paratransit fare increase, and a comprehensive
travel training program. The month-long campaign was
considered so successful that the free-fare program was
extended through 1993 and 1994.27

•  Fare incentives may also be applied to accessible taxi
programs. In Vancouver, British Columbia, BC Transit
introduced a Taxi Saver Program, in 1991, that entitles
paratransit users to purchase half-price taxi coupons. In 1992,
clients made 6,000 trips monthly, at a cost to the transit
agency of $7.80 per trip. This compares favorably with the
$17.00 per trip on HandyDART, the paratransit program. BC
Transit reports that the program is becoming increasingly
popular with HandyDART users, although no figures
regarding diversion from the paratransit system are available
(62).

•  Free fare for paratransit-eligible individuals may also
originate as part of a broad fare incentive program for the
general riding population. In Austin, Texas, when a 15-month
free-fare pilot program was discontinued in January 1991,
because of problems with vandalism, it was decided to
maintain free fares for people who are paratransit eligible, to
discourage them from reverting to paratransit usage. In July
1993, there were 5,000 wheelchair boardings on the fixed-
route service. The program has exceeded the most optimistic
projections.28

•  Free-fare programs, originally implemented for practical
reasons, may be retained because of financial benefits. For
example, the Niagara Frontier Transit System in Buffalo, New
York, has been allowing wheelchair users to travel free on the

27Kimberlee Kelly-Morton, Greater Bridgeport Transit District,
Bridgeport, Connecticut.

28Nancy Crowther, Austin-Capital Metropolitan Transportation
Authority, Austin, Texas.

system's bus and light rail service since 1988 for two reasons.
First, it was deemed impractical for the bus driver to have to
leave his or her seat to go to the rear door entrance to collect a
fare. Second, the ticket vending machines in the rail system
were too high for wheelchair users to access. Because of
pressure from the community of those with disabilities, new
vending machines have been installed, but fares for wheelchair
users are still voluntary (63).29

•  The Tulsa Transit System in Oklahoma adopted a free-
fare program concurrent with a major revamping of the fixed-
route system to make it accessible. The Transit System's board
of trustees felt that if a substantial amount of money was being
invested in expanding the accessibility of the fleet, incentives
should be provided to ensure that the wheelchair lifts would be
used frequently (64).30

•  The Metropolitan Transit Authority of Harris County
(Houston, Texas) recently implemented a fixed-route, free-
fare program for their MetroLift patrons. Between April and
December 1993, approximately 3,000 out of 24,000 MetroLift
clients received the Metro Freedom Passports, which entitle
them to ride fixed-route buses at no charge. This represents a
substantial percentage, given that only one-quarter of the
Metro buses were fully accessible (65). In a survey of
MetroLift clients who had received Freedom Passports, Metro
found that about 10 percent had become new riders of the
fixed-route services. Just over two-fifths of the Freedom
Passport holders had already been riding the regular routes.
The remaining Freedom Passport holders surveyed had not yet
tried the fixed-route services.

Promoting Integration and Appropriate Use of Fixed-
Route and Paratransit Services

The primary goals of fare incentive programs are to
mainstream people with disabilities while substantially
reducing the operating costs of transporting riders with
disabilities. By structuring fares so as to promote use of fixed-
route rather than paratransit service, individuals who can use
fixed-route service will be encouraged to do so.

Key Implementation Issues

Following are issues that should be considered in the
development of fare incentive programs:

•  On most transit systems, some of those who have
disabilities but who are not paratransit eligible may be
required to continue paying half-fare on the fixed-route
system. Those persons have an incentive to attempt to become
paratransit eligible in order to travel for free. To avoid
inappropriate eligibility approvals, transit systems will need to
strengthen eligibility screening procedures and ensure that
only the targeted population rides free on the transit system.

29Sherry Kolke, Niagara Frontier Transit Authority, Buffalo, New
York.

30Becky Hefley, Tulsa Transit, Tulsa, Oklahoma.
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•  Although all systems consulted in this study report
substantial cost-savings because of the fare incentive
programs, administrative costs, particularly with regard to the
tightening of paratransit eligibility screening procedures, must
be considered when determining cost-effectiveness. Declines
in half-fare ridership concurrent with the implementation of
free-fare programs may signal problems with the program.

•  Fares can be either free or deeply discounted beyond the
federally required half-fare discount for senior citizens and
people with disabilities. Transit systems should consider
whether a partial discount would be enough of an incentive to
cause people to ride on fixed-route service instead of
paratransit.

•  In evaluating the success of the free-fare programs
described above, one should consider the stringency of
existing eligibility screening procedures. If these have
historically been lax, one may assume that many paratransit
riders should have been riding fixed-route transit in the first
place. Although this does not detract from the success these
programs have experienced in diverting riders onto fixed-route
service, systems that replicate these programs may prove less
successful if they have traditionally employed stringent
eligibility screening procedures.

•  Free-fare programs may be prohibited by local
regulatory limitations. For example, the CTA is prohibited by
Chicago's city charter from allowing non-employees to ride
transit free of charge.31

Service and Cost Information

There is no detailed information in the literature regarding
the cost of fare incentive programs. Given that the farebox
recovery ratio for fixed-route systems typically ranges from 20
percent to 40 percent of total operating cost, reduced fare
programs can have a significant cost if applied broadly to
populations using fixed-route service. If carefully targeted to
paratransit riders or potential paratransit riders, costs can be
marginal while savings are significant. With excess capacity
available on fixed-route vehicles, the marginal cost of
transporting additional riders is likely to be small compared to
the average cost of a paratransit trip.

Information obtained from several transit providers as part
of the follow-up to the industry survey suggests that cost-
savings can indeed be significant. The Greater Bridgeport
Transit District, which, since May of 1993, has provided free
fares to persons determined ADA paratransit eligible has seen
use of fixed-route buses by persons eligible for the program
increase from 150 trips in the first month (May of 1993) to
over 5,500 trips in September of 1993.32 This program was
supplemented by a major marketing campaign, and the Transit
District provides travel training and trip planning services as
well. Still, ridership increases have been significant and
appear to be related, to a large degree, to the introduction of
free fares. As noted above, similar increases in fixed-route
ridership have been documented in Austin, Texas.

31Manuel De Alba, Regional Transportation Authority, Chicago,
Illinois.

32Kimberlee Kelly-Morton, Greater Bridgeport Transit District,
Bridgeport, Connecticut.

Reported Use and Effectiveness

Of the 309 respondents to the study survey, 153 indicated
that they use fare incentives to encourage riders to use fixed-
route service when possible. Follow-up calls revealed,
however, that most of these providers considered standard
half-fare programs or the setting of paratransit fares higher
than fixed-route fares to be "fare incentive programs." Even
these standard reduced fare efforts and fare policies were
reported to be effective in encouraging fixed-route use. The
survey asked respondents to rate the effectiveness of each
option employed on a scale of 1 to 5 (with 1 being "not
effective" and 5 being "very effective"). Of the 65 respondents
who completed the effectiveness rating portion of the survey,
54 reported that this option was moderately to very effective.
Figure 22 shows the effectiveness rating given to this option
by survey respondents.

Table B-9 in Appendix B provides information about fare
incentive programs at selected transit agencies. Program
design varies greatly from free-fare to half-fare programs that
have been extended to all hours.

FARE SIMPLIFICATION MECHANISMS

Fare simplification mechanisms include vouchers, ID
cards, passes, and other methods used by transit agencies
to assist people with disabilities who would otherwise
have problems using standard fare collection
mechanisms.

Some people with disabilities are prevented or discouraged
from using fixed-route buses by manual impairments that
prevent them from handling money. Some individuals have
created alternative means for making the money accessible to
the driver, such as pinning a bill onto an item of clothing. For
security and liability reasons, however, many systems prohibit
drivers from handling money and prefer to use automatic fare
collection systems.

To address the coin handling problem, some systems
provide coupons, vouchers, cards, or passes for people to
produce or wear in a spot visible to the driver. Many systems
have adopted fraud prevention measures to ensure that these
fare substitutes are not used by ineligible persons.

Advanced technology is poised to transform radically the
array of options available to transit systems in encouraging
individuals with manual impairments to use the system. Two
recent reports described how "smart cards" can simplify fare
collection and provided an overview of the use of this
technology in the United States and Canada (42, 66).

Information Management International, Inc., an information
systems consulting firm, is under contract to the Department
of Health and Human Services (DHHS) to develop an
electronic ID card system to enable trip tracking for
reimbursement purposes.33 Because the initial target
population is DHHS service recipients with disabilities,
simultaneously with the trip

33Promotional material provided by Information Management
International (IMI), Inc., and conversations with Robert Tannenhaus of
IMI.
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Figure 22. Reported effectiveness of fare incentive programs. 1 = not effective; 5 = very effective.

tracking features, the firm is developing technology that will
include smart cards in braille, have a chain or band for
attaching to one's clothing, and can be read through radio
signals even if the person's hand is shaking. Variations include
proximity cards and contactless cards, neither of which require
any handling by the rider. The cards can hold comprehensive
data on the person's capabilities and assistance needs, regular
trip origins and destinations, and which vehicles the driver
may need to coordinate with for transfer trips.

The three-phase project is expected to be completed and
ready for commercial implementation in 1995. Operational
and cost information is not available.

Reported Use and Effectiveness

The use of passes and vouchers is fairly common in the
transit industry. Of the 309 respondents to the study survey,
115 indicated that they have mechanisms that simplify fare
collection for persons with disabilities. The survey asked
respondents to rate the effectiveness of each option employed
on a scale of 1 to 5 (with 1 being "not effective" and 5 being
"very effective"). Of the 34 respondents who completed the
effectiveness rating portion of the survey, 29 reported that this
option was moderately to very effective in promoting use of
fixed-route service. Only five providers reported that it was
less than moderately effective. Figure 23 shows the
effectiveness rating given to this option by survey
respondents.

Table B-11 in Appendix B lists those transit properties that
indicated that they have simplified fare collection that is
effective in promoting use of the fixed-route system.

MARKETING PROGRAMS

Marketing programs are promotional and information
dissemination programs designed to increase ridership by
persons with disabilities on general public transit
systems. Programs may consist of general campaigns,
including published brochures and materials; use of paid
or free print, TV, or radio media; direct mail; and/or
special promotions such as "ride free" days. Marketing
programs may also include personal appearances by
transit personnel before meetings of community groups
and social service agencies and discussions of transit
personnel with individual users.

Because transit systems in the past were inaccessible, many
persons with disabilities have never used public transit. Others
may not be familiar with recent changes, such as improved
driver training or stop announcements, that make the system
more usable. Marketing programs are, therefore, key to any
effort to increase the use of public transit systems by persons
with disabilities.

A complete marketing effort might include the following:

•  Seeking the assistance and advice of the community of
those with disabilities through advisory group representatives
or other persons able to guide the effort
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Figure 23. Reported effectiveness of fare simplification programs. 1 = not effective; 5 = very effective.

•  Defining the potential users as specifically as possible
and the goals and measures of effectiveness of the marketing
campaign

•  Determining a cost-effective approach to reaching the
target population, including the types of media to be used and
the allocation of staff resources

•  Developing materials to be used for the marketing
campaign, including printed materials, materials in accessible
formats, and scripts for radio, TV, or public appearances

•  Pre-testing the materials on representatives of the
targeted groups and then revising and producing information
and promotional material aimed at the target group

•  Providing internal education and training to transit
agency staff so that they are informed about the campaign and
the services it promotes

•  Implementing the campaign
•  Evaluating the effectiveness of the campaign against the

goals and measures of effectiveness.

Few marketing campaigns actually include all of the
preceding measures—campaigns often use only one or a few
of them. Marketing campaigns are often used to provide
information about new paratransit services or newly accessible
fixed-route services.

Marketing programs designed to increase use of fixed-route
systems by persons with disabilities can be very targeted
campaigns. They can be aimed at those specific individuals
who are registered as ADA eligible for paratransit services and
at human service agencies providing services to persons with
disabilities. Marketing campaigns can be conducted on a very
personal basis where the drivers, telephone operators, and

dispatchers get involved in promoting the fixed-route system.
Marketing programs to promote the use of fixed-route

transit should stress the advantage of the fixed-route system
for persons with disabilities. In particular, fixed-route systems
do not require day-ahead planning, so more spontaneous travel
is feasible. In many systems, the fixed-route transit fare may
be half that of the paratransit system. Promotions can be used
whereby paratransit users are provided with a temporary free
pass for the fixed-route system.

Promoting Integration and Appropriate Use of Fixed-
Route and Paratransit Services

A marketing campaign should be part of any program to
increase use by ADA-eligible persons of fixed-route transit
systems. Marketing campaigns are appropriate when a fixed-
route system receives accessible buses, when routes become
accessible, or when new services become available. Marketing
campaigns are necessary to promote "call-a-lift" bus service
where a person needing a lift bus can request the previous day
a lift bus to be used on his or her route. Marketing campaigns
are needed to provide information on available services, to
assure potential users that the system will welcome them, and
to inform the general public that persons with disabilities will
be riding more frequently.

Applicability to Particular Situations and Areas

No matter the size of the community in which a marketing
campaign is implemented, there is reason to consider a very
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personal approach. Because the campaign is an effort to
persuade people to switch use from the specialized paratransit
service to a general public service, the initial target population
is often well-defined. This group could, therefore, be reached
with such devices as direct mail or with personal contact
through the paratransit service providers. Presentations to
social service agencies and community groups can also be
effective.

In areas where paratransit service users are only a fraction
of the potential users who may be ADA eligible, a broader
campaign may be required in addition to one targeted at
existing paratransit registrants. A broader campaign may also
enhance public opinion regarding the use of fixed-route transit
by persons with disabilities. For example, in Omaha,
Nebraska, the League of Human Dignity hired a professional
advertising agency to develop a comprehensive marketing
campaign to introduce new lift bus service (67). The logo and
slogan, "The Lift Lets Everyone Ride," appeared everywhere,
including on decals, posters, bus shelters, and promotional
brochures. Public service announcements were broadcast
widely. The result was an increase in local support and
awareness of accessible transportation in Omaha.

Key Implementation Issues

Marketing campaigns should ensure that staff are well
informed about the services to be promoted. For example, the
Sacramento Regional Transit District began an important
marketing campaign aimed at the general public by explaining
all changes to the telephone operators and the bus and light
rail supervisors and dispatchers (68). In developing the Project
ACTION-sponsored marketing, outreach, and training project,
A Lift to Freedom, the Baltimore Mass Transit Administration
(MTA) provided training sessions at each bus division.
"Operators receive information on service delivery, as well as
demonstrations and practice in lift operation and securing
various common wheelchairs. A panel of consumers, with
various disabilities, share their expectations and experiences
of using MTA transit services (69)."

Marketing campaigns should involve representatives of
persons with disabilities. Such representatives can help guide
the presentation of material so that it is appropriate for the
intended audiences. They also can be helpful in convincing
parents, agencies, and persons with disabilities to try
something new. In the Cleveland area in the late 1980s, the
Transportation Coalition for Disabled Riders undertook an
aggressive marketing and training program to encourage the
use of accessible, fixed-route bus services (70). This group
aimed the marketing efforts at persons with disabilities and the
general public. The group feared that current bus commuters
would not appreciate any delays caused by the use of lifts on
the fixed-route system. Agencies were asked to run
promotional articles about the service in their newsletters, and
the transit authority advertised the new service in the press and
on buses.

Marketing efforts must be targeted at particular groups, and
different strategies may be required depending on the group.
As an example, a recent paper by Mary Kihl, "Marketing

Rural Transit Among Senior Populations," (71) pointed out
that senior citizens fell into several distinct lifestyle groups,
and each group chose different media; therefore, an appeal to
each group needed to be tailored to the group's perception of
their level of independence and their needs. Capital Metro of
Austin, Texas, placed advertisements promoting their service
to senior citizens and individuals with mobility-impairments in
publications targeting those populations. In addition, they
included senior citizens and persons with disabilities in
advertisements aimed at the public at large. In this way, they
aimed their advertisements at those independent of the social
service network as well as those who can be targeted (72).

Marketing programs to promote the use of fixed-route
transit among persons with disabilities should include some
training for the target group in how to use the fixed-route
system. The Project ACTION program in Omaha, Nebraska,
provided classroom training to 103 persons with disabilities in
eight sessions. The program included how to use lift-equipped
buses, self advocacy, and travel safety tips. In Cleveland,
Ohio, consumer training initially offered a "pit stop" incentive
to wheelchair users by offering free wheelchair repair and
maintenance. Training in the use of lift buses was offered at
the same time. In addition, training was provided to school-
age children with disabilities.

Another approach to outreach and training was used by
Madison County Transit. The paratransit provider, the Agency
for Community Transit (ACT), met with parents, counsellors,
and client groups to advertise new fixed-route service. The
most effective effort, however, occurred when ACT personnel
met with individuals with disabilities on the street to show
each person how the service would work. The individualized
coaching continued until the person was confident enough to
continue the trip without a coach (7).

As required by the ADA, any marketing program should
ensure that materials are provided in accessible formats. In
particular, large print and tape should be provided as an
alternative for any printed text, and braille or tactile maps can
be very helpful. Many systems have developed information in
accessible formats. The Metropolitan Transportation Authority
(of New York City) has announced that braille and tactile
maps are available free of charge (73). The Southwest Ohio
Regional Transit Authority has developed bus schedules in
large print and tone-pulse audiotape format (74).

Service and Cost Information

Although there is little information on the budget
requirements for establishing a marketing program to promote
the use of fixed-route transit by persons with disabilities, some
information is available through the Project ACTION
demonstration program. Profiles for recent projects from 1991
to 1992 showed that funding levels ranged from $42,000 to
$151,169. Each of these projects involved outreach,
marketing, and training for persons with disabilities. The more
expensive projects either involved identifying (through
surveys) persons with disabilities or using a professional
advertising firm to develop the ad campaign.
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Figure 24. Reported effectiveness of marketing programs. 1 = not effective; 5 = very effective.

Reported Use and Effectiveness

Of the 309 respondents to the study survey, 160 indicated
that they have marketing programs that target persons with
disabilities. The survey asked respondents to rate the
effectiveness of each option employed on a scale of 1 to 5
(with 1 being "not effective" and 5 being "very effective"). Of
the 58 respondents who completed the effectiveness rating
portion of the survey, 45 reported that this option was
moderately to very effective in promoting use of fixed-route
service. Figure 24 shows the effectiveness rating given to this
option by survey respondents.

Table B-12 in Appendix B lists those transit properties that
indicated that their marketing efforts were particularly
effective in promoting use of fixed-route services and/or
appropriate use of paratransit services.

TRIP PLANNING SERVICES

Trip planning services provide personalized assistance
in developing an itinerary for a given trip that a customer
wishes to make. Trip planning offers more assistance
than is typically provided by general customer
information programs and may include information not
only about routes and schedules, but bus stop locations,
accessible paths of travel, vehicle and equipment

operation, driver assistance, and other service
information to acquaint riders and potential riders with
all aspects of a planned trip by transit.

Many individuals with disabilities, particularly those who
have had a disability since birth, have never used fixed-route
public transit. Architectural barriers and service policies in the
transit industry have either made it impossible for these
persons to use mainline service or have directed them to
paratransit programs. Some individuals who have attempted to
use fixed-route services may have had unfavorable
experiences because accessible equipment malfunctioned or
they may have encountered insensitive employees.

Aggressive marketing programs are important in
encouraging use of fixed-route service when this mode is
appropriate. Once the accessibility of the transit system has
been improved, individuals with disabilities need to be made
aware that travel on the fixed-route system is possible.
Marketing efforts alone may not, however, provide enough
information to make potential customers feel comfortable with
the system and confident enough to attempt to travel on a
fixed route. Trip planning services can help to address this
issue.

Typically, trip planning services are developed by
identifying and marketing a telephone number that riders can
call for assistance. Often, this number is separate from any
general customer information service that may already be
provided. Although it may be desirable to integrate such
services at some level, the detail about accessibility that
calltakers must be trained to provide may require that separate
personnel be used.
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Trip planning staff can be housed with general information
service programs, but a separate phone line may be used. It is
also possible to locate trip planning services in an
administrative office that has oversight responsibility for, and
is therefore familiar with, all types of accessible service within
the agency.

As part of an aggressive campaign to promote fixed-route
service use, the Greater Bridgeport Transit District in
Bridgeport, Connecticut, provides trip planning services to
persons with disabilities in their area. Administrative staff who
are responsible for general ADA implementation provide this
service. Trip planning is augmented by an extensive marketing
effort and a fare incentive program that provides free fixed-
route rides to persons determined to be ADA paratransit
eligible. The overall effort has resulted in an increase in fixed-
route ridership by ADA-paratransit-eligible persons from
approximately 300 trips monthly to over 20,000 trips monthly
(75).34

Trip planning services can provide a wide range of
information and assistance. In addition to route, schedule, and
fare information, callers can be given directions to the closest
bus stop or information about the accessibility of bus stops.
For customers who have never used a fixed-route bus,
information about lift operation, securement systems, and the
level of driver assistance that can be expected is important.
Specific inquiries about possible problems with particular
types of mobility aids or other problems the customer may
have encountered or be concerned about can also be
addressed.

If a particular trip would be difficult or impossible using a
fixed-route system, operators also can provide information
about alternative modes and services, such as paratransit
service or service routes. Information about other service
enhancements that may be available (such as feeder service;
route deviation; on-call, accessible bus programs; travel
training; and so forth) can be explained.

Promoting Integration and Appropriate Use of
Fixed-Route and Paratransit Services

Offering personal assistance in planning travel on the fixed-
route system can encourage persons unfamiliar with or
apprehensive about using fixed-route service to try this mode.
By allowing individuals to make their travel plans and needs
known to the system in advance, trip planning services not
only provide riders with important information and an added
sense of security but allow transit providers to double-check
access equipment and to prepare to offer quality service to
first-time riders.

Applicability to Particular Situations and Areas

Although trip planning services can be used in any public
transit system, they may be particularly appropriate in the
following situations:

•  In systems introducing accessible, fixed-route service for
the first time

34Kimberlee Kelly-Morton, Greater Bridgeport Transit District,
Bridgeport, Connecticut.

•  In areas where the fixed-route system is extensive and
complex

•  In areas that have had problems providing accessible
transit service and where riders are likely to distrust the
reliability of the service.

Key Implementation Issues

Operator Training and Knowledge

Personnel who take calls and arrange travel itineraries need
to have a working knowledge of all system features and
options, including routes and schedules, equipment operation,
levels of driver assistance, and other service policies. They
also should be familiar with different types of disabilities and
the functional capabilities associated with each. Persons with
disabilities who have used the fixed-route system and are
aware of potential problems should be involved in program
development and employee training. Employing such persons
to offer the service may be beneficial.

Coordination with Fixed-Route and Paratransit
Operations

Because calltakers assigned to trip planning service are
likely to receive requests for particular assistance, effective
communication with operating departments and agencies is
important. Arrangements should be made to allow calltakers to
contact key operating staff. This communication is vital to
ensure that arrangements for assistance are, in fact, made and
to alert operating staff to particular customer needs.
Placement of the Service Within the Agency

Consideration must be given to the most appropriate
location of this service within the agency. Decision factors
include staff capabilities, interdepartmental communication,
and integration with existing public information offices and
the ability to use any available computerized information
systems that these offices may have.

Accessibility of Information and Communications
Provided

Arrangements must be made to ensure that telephone lines
and other information and communications are available to
persons with hearing and speech impairments. Trip planning
phone lines should be equipped with TDDs and staff must be
trained to use this equipment. Any voice messaging systems
used should be compatible with the TDD equipment selected.

Identifying Access Needs

If transit providers offer general customer information services,
regardless of whether or not trip planning services for
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persons with disabilities are included, consideration must be
given to identifying callers who need particular information
about the accessibility features of the system. Callers may not
always identify themselves as persons with disabilities.
Customers may have seen marketing material advertising
accessible services and not realize that only certain buses and
routes are accessible; consequently, they may not realize that
specific information about system access should be requested.
This is a particularly important issue if trip planning services
are combined with general customer information programs.
Because the service is specifically advertised to assist persons
with disabilities, callers are more likely to assume that
operators are aware of their particular needs. Staff assigned to
the service should be instructed to make appropriate inquiries.

Transit providers may want to consider advertising a
separate trip planning number, even if staff functions are
combined with general customer information programs. It may
also be desirable to ask all callers whether they are seeking
general service information or trip planning assistance at the
outset. Such a question could be made part of an automated
telephone system. If done in this way, the accessibility of this
communication to callers using TDDs must be considered.

Reported Use and Effectiveness

This option was not included in the study survey. It was
identified as an option during follow-up calls to survey
respondents. Effectiveness ratings and a listing of selected
transit providers are, therefore, not available.

FIXED-ROUTE PLANNING

Fixed-route planning refers to the many operational
options for increasing the use of the existing fixed-route
network by persons with disabilities. Planning for such
enhancements can be made part of the existing service
planning process. The only difference is that there would
be a concerted effort to define, analyze, and implement
changes in fixed-route operation to encourage use by
individuals with disabilities.

There are operational options for enhancing the use of
existing fixed-route services by individuals with disabilities.
These options can be implemented inexpensively and can be
planned as part of the standard service planning process for
fixed-route services. These options include small route
changes and schedule changes to existing routes.

Transit agencies often get requests to divert bus service to
serve housing complexes for senior citizens and persons with
disabilities, special service programs, and so forth. The
convenience that such diversion would add to travel for the
groups requesting them must be weighed against the
inconvenience to those riders who would lose more direct

service. In particular, diversions that may not be economical
or fair if run all day may be desirable in off-peak hours.

In addition to looking at small route changes, the service
planning process could consider how schedules could be
changed slightly to accommodate group services for persons
with disabilities, such as service to sheltered workshops. Such
changes would be similar to the types of schedule adjustments
often made to accommodate school schedules. A related
option is to encourage social service programs to adjust their
schedules so that clients can take regular fixed-route services.

In addition to schedule changes to accommodate groups,
transit agencies may need to update schedules periodically to
reflect the extra time needed for increased lift boardings. They
should also consider adding time to the schedule if needed to
allow riders to be seated once they have boarded the bus.
Drivers need to be trained to provide this courtesy as well.

Grays Harbor Transportation Authority of Hoquiam,
Washington, is an example of a transit system trying to
accommodate persons with disabilities with fixed-route
adjustments. They adjusted their routes to accommodate group
homes and workshops and timed their service to arrive at
workshop shifts.35

Promoting Integration and Appropriate Use of Fixed-
Route and Paratransit Services

Small changes in service, either with route location or with
schedule changes, can increase the likelihood that persons
with disabilities will be able to use fixed-route service.
Because there is no requirement for advanced reservations on
the fixed-route service, conveniently located and scheduled
routes can offer a higher level of service than paratransit,
which may require day-in-advance reservations.

Key Implementation Issues

The convenience that small changes in routes and schedules
would add to travel for the groups requesting them must be
weighed against the inconvenience to those riders who would
lose more direct service. Often transit agencies have service
standards that guide planning for such requests. Given the
requirements of the ADA and the cost and social incentives
for encouraging persons who are ADA paratransit eligible to
use fixed-route services, transit agencies may wish to
reexamine and revise their service standards to encourage
persons with disabilities to use the most cost-effective mode.

Reported Use and Effectiveness

This option was not included in the study survey. It was
identified as an option during follow-up calls to survey
respondents. Effectiveness ratings and a listing of selected
transit providers are, therefore, not available.

35Dave Rostedt, Grays Harbor Transportation Authority, Hoquiam,
Washington.
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ACCESSIBLE BUS STOP PROGRAMS

An accessible bus stop program is a proactive
program, in coordination with procurement of accessible
transit vehicles, to make bus stops accessible to and
usable by persons with disabilities. The program usually
includes a partnership with the local government for
street and sidewalk improvements and a community
education/outreach component.

As defined by the ADA, an accessible bus stop consists of a
level boarding area or pad measuring at least 8 by 5 ft and an
accessible path so that riders can get to and from the stop (76).
If a shelter is provided (it is not required), it must have an
opening at least 32 in. wide, be at least 80 in. tall, and include
a minimum clear floor area of 30 by 48 in. A diagram
detailing ADA-accessible bus stop dimensions is provided as
Figure 25. Another equally important aspect to bus stop
accessibility is that the stop be "information/communication
accessible" for those people with hearing or vision
impairments. This informational accessibility may be as
straightforward as clear signage and having operators call out

their route when arriving at a multiple route stop. It can also
involve use of automated systems such as the ones described
previously in the Automated Information and Communication
Systems section.

This description of accessible bus stops focuses on physical
access, usually involving use of a wheelchair. For most transit
systems that have an accessible bus stop program, the
following criteria (which are broader than the ADA definition)
are used to determine accessibility of a stop:

•  The wheelchair lift (or other boarding assistance device)
on the bus can be deployed safely.

•  There is a boarding/alighting area that is safe from
hazards (for example, ditches and traffic).

•  There is a path that can be used by persons using
wheelchairs to get to and from the stop.

The ADA does not require public entities to retrofit existing
bus stops to conform with the ADA standards. It does require,
however, that all new bus stops conform with accessibility
standards. The ADA also requires public transit entities to
deploy wheelchair lifts at any bus stop unless conditions at the
stop prevent use of it by all passengers or unless the lift cannot
be deployed without damaging it. Although curb cuts or ramps
may not be required beyond the immediate area of a bus stop

Figure 25. Diagram of a bus stop designed to ADAAG standards (Source: CGA Consulting Services, et al.) (77).
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for the stop to be considered accessible, many public entities
have coordinated bus stop accessibility with broader curb cut
programs.

Development of an accessible bus stop program goes hand-
in-hand with procurement of accessible buses and designation
of accessible fixed-routes. Most public entities that have an
accessible bus stop program have been procuring accessible
rolling stock for many years and have an ultimate goal of
making all bus stops accessible. This approach, which exceeds
ADA requirements, usually has the following components:

•  Inventory of bus stops
•  Accessible stop guidelines and prioritization system
•  Identification mechanism
•  Community outreach/education
•  Bus operator training.

These components are discussed in more detail in the
following sections.

Inventory of Bus Stops

The programs researched had all developed (or were
developing) bus stop inventories. These inventories varied in
sophistication.36 In some cases, the inventory consisted of a
simple listing of stops and an indication of whether they are
accessible or non-accessible. In another case, the bus stops
were included in a systemwide database, which enabled access
to additional information such as why a certain stop was
designated non-accessible. This same database also can match
the bus stops in the system with various community centers,
group homes, and other locations that might be popular
destinations for persons with disabilities. The Virginia
Department of Rail and Public Transit has developed a guide
for inventorying bus stops (77).

Guidelines and Prioritization

Usually, these transit operators have developed standards
for what constitutes an accessible stop. These standards are
consistent with, and usually exceed, federal requirements.
When a shelter is appropriate, a standard accessible design is
used. A boarding pad size, from 8 by 5 ft to 10 by 10 ft, is
specified. All new bus stops are constructed to these standards.

Various methods are used to prioritize retrofitting of
existing stops to make them accessible. Some systems will
designate a specific route as accessible, and, at the same time,
begin work on making the stops on that route accessible.
Others are working on a method to link major attractors to bus
stop accessibility records so as to prioritize destination
locations for accessibility. By sending notices out to these
attractor locations, they hope to get additional information
about origin locations and so prioritize those for accessibility
as well. Other prioritization

36Individuals and systems contacted included: Micki Kaplan, Lane
Transit District, Eugene, Oregon; Elizabeth Morgan, Metro, Seattle,
Washington; Annette Williams, MUNI, San Francisco, California; and
Nancy Crowther, CMTA, Austin, Texas.

systems are based primarily on community input from an
advisory committee.

Community Education—Outreach and Identification
Mechanisms

Community education and outreach were mentioned by
survey respondents as essential components of their programs.
Often community involvement is informal, with people calling
in about the accessibility of a particular stop. This is valuable
information for planners who may have no way of knowing
what stops are important to persons with disabilities in
"origin" areas such as residential areas. In other cases,
community participation may be formalized with a committee
providing input on the most effective ways to use available
money.

Another component of community education/outreach is
identification of accessible stops. Transit systems that have
implemented accessible bus stop programs have attempted to
make stop identification straightforward for riders and drivers.
Some have developed decals or stickers to be affixed to bus
stop signs. The international symbol of access is used to
identify accessible stops. A red symbol with a slash through it
is being used in some areas to indicate non-accessible stops.
These transit operators are also finding a need to develop
"accessible but not recommended," "accessible with caution,"
or "accessible for standees only" stickers for stops where the
lift may be deployed but the surrounding terrain may be
hazardous in some way. This type of sticker is especially
helpful for those riders who use the lift as standees. Safety
issues and the use of these stickers are discussed under Key
Implementation Issues in this section

Bus Operator Training

Transit operators are finding that they need to train bus
operators in understanding the identification mechanisms and
the requirements of the ADA in order to ensure passenger
safety and ADA compliance. Some transit operators felt that
passenger safety and ADA compliance are sometimes at odds
in situations where the lift can be deployed but the
surrounding terrain is not accessible. This issue is discussed in
more detail.

Promoting Integration and Appropriate Use of Fixed-
Route and Paratransit Services

Accessible bus stop programs promote use of fixed-route
services by enabling individuals with mobility impairments to
more easily get to, board, and exit buses. Implemented in
coordination with procurement of accessible vehicles, these
programs enable those who might otherwise be ADA
paratransit eligible to use general public fixed-route transit for
some or all trips. If curb cuts exist or are added in conjunction
with accessible bus stop programs, access for all transit users,
as well as all pedestrians, is improved. These programs are
also a key link between the community and the transit system.
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Applicability to Particular Situations and Areas

Implementation of accessible bus stops programs is
universally applicable. In areas where a significant number of
fixed-route buses are accessible, a proactive accessible bus
stop program may have higher priority than in an area where
procurement of accessible buses is just beginning.

Key Implementation Issues

For the most part, transit systems that were contacted could
make the modifications needed to build new stops that are
accessible and to modify existing stops to be accessible (either
by relocating the stop or modifying it in its current location).
Two problems were, however, cited by several systems—the
lack of control over access to the bus stop itself and safety.

Control

Transit systems, except those operated by local government
entities such as cities and counties, do not control when and
where curb cuts are built or when other road work that might
hinder access to a bus stop is performed. Terrain is another
factor that cannot be controlled. The transit operators that
were the subject of research on this option all had developed
working relationships with jurisdictions responsible for curb
cuts. In one case, the city government agreed to allow the
transit operator to fund and implement curb cuts. In another,
an established relationship had been developed with the local
government's traffic engineering department so that the transit
operator was able to provide input to the city's planning
process for curb cuts. A factor that has assisted with efforts to
provide curb cuts is a Department of Justice regulation that
requires cities and towns to prepare "transition plans" and to
include a timetable for providing curb cuts in these plans (78).

To compensate for this lack of control of streets and
sidewalks, transit systems have taken various actions. In one
area where there are few curb cuts, a temporary arrangement
can be for people with disabilities to flag down a bus at a
nearby accessible location (for example, a driveway) if the bus
stop is not accessible. Other terrain issues are often overcome
by moving the stop altogether. One area of particular
difficulty, however, is when bus stops are in areas under
federal or state jurisdiction (for example, a state highway) that
may not have basic amenities such as sidewalks. Getting
appropriate changes made in cases such as this can take
considerable time.

Safety

The ADA requires that operators "permit a passenger who
uses a lift to disembark from a vehicle at any designated stop,
unless the lift cannot be deployed, the lift will be damaged if it
is deployed, or temporary conditions at the stop, not under
control of the entity, preclude the safe use of the stop by all
passengers" (79, emphasis added). Transit operators subject to
the ADA and who participated in this study felt that
implementation of this provision is difficult. They know of

conditions that exist, that are out of their control, that make a
particular bus stop unsafe for persons with certain types of
disabilities and/or persons using certain types of mobility aids.
The conditions might involve the terrain, lack of sidewalk
improvements, weather (for example, heat, ice, and snow), or
lack of an accessible path after alighting. In these cases,
operators are implementing identification mechanisms (see
above) that warn passengers that the lift can be deployed but
that the area around the stop may be difficult to access or
unsafe. In keeping with basic quality customer service, bus
drivers also should alert riders to any unsafe conditions that
might exist.

Reported Use and Effectiveness

Of the 309 respondents to the study survey, 63 indicated
that they have accessible bus stop programs. The survey asked
respondents to rate the effectiveness of each option employed
on a scale of 1 to 5 (with 1 being "not effective" and 5 being
"very effective"). Of the 19 respondents who completed the
effectiveness rating portion of the survey, 16 reported that this
option was moderately to very effective in promoting use of
fixed-route service. Only three providers reported that it was
less than moderately effective. Figure 26 shows the
effectiveness rating given to this option by survey
respondents.

Table B-13 in Appendix B lists those transit properties that
indicated that they have implemented accessible bus stop
programs.

BUS IDENTIFIER SYSTEMS

Bus identifier systems are simple, manual systems that
can be used by persons with vision impairments and
others to hail buses that they wish to use.

Persons with vision impairments face challenges identifying
and boarding vehicles that they need to use, locating
designated bus stops, and distinguishing bus stop signs from
other street-side hardware. Once at a bus stop, certain riders
must rely on drivers to recognize that they are in fact waiting
to board the bus if they cannot distinguish between buses and
other heavy-duty vehicles. If the stop is served by more than
one route, riders with vision impairments must be sure that
they board the correct bus. Busy transfer stations pose a
particular problem given that several vehicles may be at the
station at any given time. Fixed-route systems in rural areas
that operate as flag-stop services without designated stops also
are particularly difficult for customers with vision
impairments to use.

Identifying and hailing correct buses can be problematic to
other riders as well. Older persons and persons with
ambulatory disabilities may not always be able to travel to
designated stops in time, especially in areas where there may
be a considerable distance between stops. To assist such
persons, many transit providers permit riders to flag buses
between stops. Drivers
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Figure 26. Reported effectiveness of accessible bus stop programs. 1 = effective; 5 = very effective.

may not, however, recognize customers who are attempting to
hail their buses. Unsure of the exact bus number, passengers
may also hail the wrong bus.

Many strategies can be used to assist riders with identifying
and hailing appropriate vehicles. Improved vehicle signage
can assist many individuals with poor vision. In the United
States and Canada, signage standards have been developed
and implemented. The ADA contains signage requirements
that must be followed by all U.S. transportation companies
and agencies. The Ontario Ministry of Transportation has
developed improved accessibility standards, including signage
standards, as part of its Easier Access Program.

Driver training is also important to the solution. Drivers
should be trained to recognize mobility aids that would
indicate that customers have vision impairments (e.g., a long
white cane or a harnessed guide dog). Having drivers identify
the bus and its major destinations to waiting and boarding
riders can also be helpful to those who are not easily identified
as having vision impairments (as well as to the general
public).

Emerging technologies also offer promise in this area.
These include talking buses, which provide automated
announcements inside and outside the vehicle and which can
be triggered when doors are opened or by transmitters at bus
stops; talking bus stops, which receive signals from
approaching buses and provide vehicle and route information
to waiting passengers; and digital locator/paging systems,
which can be used by particular customers to receive
information about bus or bus stop locations or to signal
approaching vehicles. The Automated Information and
Communications Systems section in this chapter contains
more detailed information about these technologies.

Although new technologies are likely to address this need in
the long run, several simple, manual systems (developed by
transit providers) can be used (80). Perhaps the first recorded
approach was the "red mit" system developed by transit
providers in Michigan. A bright red mitten was worn by riders
wishing to hail local buses. The mitten provided a common,
visible identifier that allowed drivers to better recognize
passengers. Other signaling systems that use standard
identifiers have also been employed. Such simple signaling
systems can be effective in small systems with limited route
structures. Their obvious limitation is that they cannot be used
to distinguish between different buses operating on common
route segments or serving common stops.

Bus identifier kits have been developed to offer a somewhat
more thorough method of bus identification and hailing. Using
these kits, riders can prepare a hand-held sign that gives the
number of the bus that they want to use. By holding this sign
along a route, at a bus stop, or at a busy terminal, they can
identify themselves as passengers and alert drivers and
employees to their particular travel needs.

Bus identifier kits typically contain a set of numbered cards
and a clear plastic pouch designed to hold an appropriate
number of cards. To assist users in assembling the desired bus
number, the back of the cards have braille numbers or raised
lettering. Cards should be designed with a bright background
and can have different colored backgrounds to help employees
identify different rider needs. The system developed by Seattle
Metro, for example, uses black lettering on a white
background for riders with vision impairments. Kits that use
black lettering on a yellow background are provided to riders
who are deafblind. The Seattle system uses 4-in.-high cards.
For convenience,
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Figure 27. Example of a bus identifier kit.

the plastic pouch has separate compartments for each letter
and can be folded (it measures 3 by 4 in. when folded). Figure
27 illustrates Seattle's bus identifier kit.37

Some bus identifier kits allow passengers to signal general
travel needs as well as specific bus/route numbers. Chatham
Area Transit in Savannah, Georgia, includes a single "BUS"
card in its kit that can be used when it does not matter exactly
which bus is needed (81). BC Transit in Vancouver, British
Columbia, uses a "LIFT" card to alert drivers that the
passenger will need to use the lift to board the bus.38

Kits can also be developed by binding together sets of cards
that can be independently arranged to create bus numbers.
Although this type of number booklet is self-contained, it may
not, however, be designed to be folded and may, therefore, be
more cumbersome to carry.

Promoting Integration and Appropriate Use of Fixed-
Route and Paratransit Services

By allowing individuals with disabilities to identify vehicles
more easily and effectively, bus identifier kits eliminate a
barrier to the use of fixed-route programs. Although they
enable persons to use mainline service, such identification
(ID) kits require individuals to identify themselves visibly.
Several systems have reported that certain riders prefer not to
make their disability known in this way. Other riders
reportedly decline to take advantage of this system for this
reason. In the long run, as information and communication
technology improves, this manual system will likely be
replaced by talking buses, talking bus stops, and other forms
of automated communication. In the interim, ID kits can be
provided to riders who wish to use them.

Use of this system need not be limited to riders with
disabilities. One system contacted during this study, the Mid
Mon Valley Transit Authority in Charleroi, Pennsylvania,
reported that ID kits are made available to the general public
and provide welcome assistance to riders who are unfamiliar
with the system.39

Applicability to Particular Situations and Areas

Bus identifier programs are usable in bus systems of all
sizes. Simple signaling systems (for example, red mit
programs) are

37Karen Rosenzweig, Metro, Seattle, Washington.
38Bruce Chown, BC Transit, Vancouver, Canada.
39Nancy Qualk, Mid Mon Valley Transit Authority, Charleroi,

Pennsylvania.

applicable in smaller systems. Bus identifier kits are
applicable in systems with more complex route structures.

Some method of vehicle/passenger identification must be
developed by public transit providers in the United States.
Section 37.167 (c) of the USDOT regulations implementing
the ADA requires that public entities operating fixed-route
service develop some system or method of communication to
be used at all stops served by more than one route. These
systems must permit riders with vision impairments and other
disabilities to identify vehicles or to allow vehicle operators to
identify passengers seeking to ride on their vehicle.

Key Implementation Issues

Employee Training

Successful use of bus ID systems requires that information
about the system be included in driver training programs.
Information should also be added to any driver manuals or
operating instructions distributed to employees.
Customer Acceptance

Several of the systems contacted indicated that persons with
disabilities preferred not to be visibly identified. This issue
might be addressed by advertising bus ID systems for use by
the general public (for riders unfamiliar with the system as
well as for persons with disabilities).

Involvement of Disability Organizations

Bus ID systems should be developed and implemented with
the involvement of individuals with disabilities and local
disability organizations. It is likely that systems will receive
little use if they are developed internally and made available
with little outreach and community involvement. The system
needs to be designed in a format acceptable to potential users
and its availability needs to be advertised with the help of
local agencies and advocacy groups.

Reported Use and Effectiveness

Of the 309 respondents to the study survey, 25 indicated
that they have bus identifier systems available. The survey
asked respondents to rate the effectiveness of each option
employed on a scale of 1 to 5 (with 1 being "not effective" and
5 being "very effective"). Of the 12 respondents who
completed the effectiveness rating portion of the survey, 7
reported that this option was moderately to very effective in
promoting use of fixed-route service. Figure 28 shows the
effectiveness rating given to this option by survey
respondents.

Table B-14 in Appendix B lists those transit properties that
indicated that they have developed bus identifier systems.
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Figure 28. Reported effectiveness of bus identifier systems. 1 = not effective; 5 = very effective.

DESTINATION CARD PROGRAMS

Destination card programs permit passengers to alert
vehicle operators to their travel plans so that appropriate
assistance can be provided.

Certain persons with disabilities may have difficulty
recognizing their desired destination and exiting the bus at the
correct stop. This includes individuals with cognitive
disabilities who cannot understand or remember detailed
directions, those with hearing impairments who may not be
served by verbal stop announcements, and persons with
speech impairments who would otherwise rely on verbal
communications with the driver to obtain travel assistance.
Destination card programs address these needs. Basically,
destination cards are small forms, filled out by riders or
persons assisting riders, that contain information about the
passenger's desired destination. Typically, a form contains a
description of the actual destination (for example, 260 Main
Street) as well as the stop at which the rider wishes to get off
(for example, the corner of Main and Elm Streets). The card
can also contain the number of the route to be traveled to
ensure that the rider has boarded the correct bus.

Upon boarding a fixed-route vehicle, the rider hands a
completed card to the operator. The card alerts the operator to

the rider's desired destination. Cards are kept by the operator
to serve as a reminder once the destination is reached.

For convenience, destination cards are sometimes designed
in two parts with information about the first part of the trip on
one portion and the return trip on a separate part. Individuals
can then complete both sections before beginning their trip.

Figure 29 is an example of the destination cards used by
Metro in Seattle, Washington.40

Promoting Integration and Appropriate Use of Fixed-
Route and Paratransit Services

Destination card programs are an enhancement of fixed-
route service that can eliminate communication barriers that
may be preventing certain persons with disabilities from using
mainline service. They enhance the interaction between
drivers and customers. They also reinforce other operating
procedures, such as stop announcements, to further ensure that
individuals receive the information they need to navigate the
system.

Applicability and Implementation Issues

Destination card programs can be used in any transit
system. Similar to bus ID systems, they may be particularly
useful in areas with larger, complex, fixed-route services.
Destination

40Karen Rosenzweig, Metro, Seattle, Washington.
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Figure 29. Example of destination cards.

card programs can also be used effectively in conjunction with
travel training programs.

Implementation issues for this enhancement, which are
similar to those for bus identifier systems, include employee
training and the involvement of organizations representing
people with disabilities. These are discussed in the following
paragraphs.

Employee Training

Successful use of destination card systems requires that
information about the system be included in driver training
programs. Information should also be added to any driver
manuals or operating instructions distributed to employees.

Involvement of Disability Organizations

The development and implementation of a destination card
system should be done with the involvement of individuals
with disabilities and local disability organizations. It is likely
that systems will receive little use if they are developed
internally and made available with little outreach and
community involvement. The system must be designed in a
format acceptable to potential users and its availability must
be advertised with the help of local agencies and advocacy
groups.

Reported Use and Effectiveness

Of the 309 respondents to the study survey, 18 indicated
that they have destination card programs available. The survey
asked respondents to rate the effectiveness of each option
employed on a scale of 1 to 5 (with 1 being "not effective" and
5 being "very effective"). Of the five respondents who
completed the effectiveness rating portion of the survey, three
reported that this option was moderately to very effective in
promoting use of fixed-route service. Figure 30 shows the
effectiveness rating given to this option by survey
respondents.

Table B-15 in Appendix B lists those transit properties that
indicated that they have developed destination card programs.
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Figure 30. Reported effectiveness of destination card programs. 1 = not effective; 5 = very effective.
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