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PREFACE
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of the support to the Service and Methods Demonstration (SMD) Program sponsored by the Office
of Transit Planning, Urban Mass Transportation Administration. It contains a description of all
transit demonstration projects and support activities carried out under the SMD program. Results
of the demonstrations are summarized and compared to permit an overall understanding of the
applicability and effectiveness of techniques for improving the quality of public transportation.

The material reported here was compiled and prepared under the direction of the UMTA
Program Manager, Ronald Fisher, and TSC Project Manager, Peter Benjamin. Structure, content,
and editing were the responsibiiities of Donald Kendall. The following TSC staff members
participated in the preparation of this report; Robert Casey, Carla Heaton, Joseph Misner, Robert
Waksman, Charles Cofield, Howard Simkowitz, Leonard Bronitsky, Sam Schiff, Willa Michener,
Mary Stearns, Mary Jenkins, and Jan Lanza. Research and editorial assistance was provided by
staff of the Raytheon Service Co., including Fred Hafer, Stanley Moss, Judith Ceremsak, Herbert
Bogen and Robert Park.
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CHAPTER |

SUMMARY AND PROGRAM OVERVIEW

The Service and Methods Demonstration Program (SMD) is essentially the current expres-
sion of the techniques and methods category (as opposed to hardware development) of the Urban
Mass Transportation Administration’s demonstration activity. The authority to conduct demon-
strations to improve “facilities, equipment, techniques and methods” was the first authority
granted by Congress in initiating a Federal Government role in mass transportation in 1961.
However, it was just recently (fiscal 1975) that the program began to take on a more activist
posture in carrying out this authority. In prior years, it was relatively unstructured and responsive
to random applications from local governments. These were not very useful in developing
generalized concepts of national interest.

The basic premise of the Service and Methods Demonstraticn activity is that much better
performance of existing urban transportation systems can be attained through the imaginative use
of traffic management and marketing techniques, pricing, transit service variations and state-of-
the-art technology. The program has very high pay-off potential with respect to improving the
quality of transit service, which is a precondition for effective support of other prominent national
objectives such as improved air quality and energy conservation.

A prime consideration in attempting to increase the effectiveness of our total demonstra-
tion effort has been to identify objectives which would be clearly attainable by virtue of actions
taken as part of the demonstrations, independent of exogenous conditions.

The following objectives were chosen to categorize projects for program planning purposes
on the basis of their being operational, technically credible, and supportive of meeting the transit
problems cited above.

# Reduce travel time by transit.
This is an important factor in increasing transit ridership and improving vehicle
productivity.

e Increase the area coverage of transit service.
This is important for increasing transit ridership, yet responding with cost effective
approaches to public pressure for new transit service in our lower density suburban
and non-urbanized areas.

o Improve the reliability of transit service.
This is one of the most important factors in maintaining and increasing ridership.

e Increase the productivity of transit vehicles.
This is most important in the continuing struggle to reduce operating deficits while
maintaining or improving service.

# Improve the mobility of transit dependents.
The development of promising techniques to achieve this is necessary to respond to
increased pressure to provide mobility to people without automobiles.



Projects to accomplish the above objectives are categorized into two stages: experimental
demonstrations which are intended to develop and test concepts to the point when they merit
widespread use; and exemplary demonstrations which are intended to take these and other
relatively proven concepts and apply them to projects in other cities that will continue the projects
beyond the period of Federal funding thus gaining further exposure to the merit of these
innovations,

CONTENT AND STRUCTURE OF THIS REPORT

The Summary and Program Qverview reviews past efforts related to the current objectives
of the program and specific plans for fiscal 1976. Chapter |l is a background section describing
the evolution of the program, past problems and the current structure.

The succeeding chapters contain a description of all demonstrations and activities being
carried out under the SMD progrm. Results of the demonstrations are summarized and compared
to permit an overall understanding of what has been learned about the applicability and
effectiveness of various techniques for improving the quality of public transit. Discussions of
exemplary and experimental demonstrations are organized according to the program objectives to
which they are related. The techniques used to meet the objectives, such as bus priorities or
demand responsive service, are described prior to discussion of their application within a
particular demonstration.

Chapter Il describes those demonstrations aimed at improving transit service by meeting
three service oriented objectives: decreased travel time, increased coverage, and improved
reliability. Chapter IV deals with the objective of increasing the productivity of transit vehicles and
describes the various measures of productivity as well as demonstrations aimed at improving
productivity. Demonstrations of methods for improving service for the transit dependent, with
emphasis on the elderly and handicapped, are described in Chapter V.

Chapter VI discusses a variety of independent activities underway in support of the
program. For example, there are analytical studies in support of the development of experimental
demonstrations and case studies of independent local innovations. These improve the knowledge
base of the program. Case studies which will be reported /n interimand future annual reports will
be a valuable supplement to the flow of information from the Service and Methods Demonstration
Program to all urban areas.

The Appendix contains a detailed description of each of the current demonstrations,
including those about to begin operation, those presently underway, and those that are already
completed and evaluated. Each demonstration is described separately with the following informa-
tion provided:

(1) Project Overview

(2) Objectives

(3) Project Description

(4) Project History and Status
(5) Results

(6) Evaluation and Conclusions
(7) References



DEMONSTRATION ACCOMPLISHMENTS THROUGH FY 1975

This review is confined basically to completed and currently active projects. However, some
projects which began in fiscal year 1975 are discussed in the sectionon FY 1976 plans, inorder to
facilitate understanding of the evolution of the program.

Reduce Travel Time, Increase Coverage, Improve Reliability

Three of the program objectives, those relating to travel time reductions, increased
coverage, and improved reliability, together reflect an attempt to enhance the overall level of
transit service available to the public. Thus many of the demonstrations undertaken in the Service
and Methods Demonstration Program are aimed at meeting these three objectives simultaneously.

Some of the earliest demonstrations sponsored by the Federal Government were express
bus operations, which led to the firm establishment of such commuter services in St. Louis,
Nashville, Baltimore, Chicago, Dallas, Louisville, Boston, and many other cities. Park-and-ride, as
well as traffic management techniques, have been applied in conjunction with express bus service.

Stemming from these earlier express bus operations, more comprehensive demonstrations
have evolved addressing the problem of peak hour congestion and people movement in heavily
trafficked urban corridors. These demonstrations have involved the close cooperation of the FHWA,
and UMTA at the Federat level; transit operators, traffic engineers, highway engineers and planners
at the local level. Two outstanding experimental successes are now operating completely under
local sponsorship: the Shirley Highway Express Bus-on-Freeway Project, Northern Virginia, and the
contraflow bus lane approaching the Lincoln Tunnel in Northern New Jersey. A third project, the
“Blue Streak’ express bus service was initiated in Seattle, Washington, after two referendum
defeats of a proposed rail transit system. This demonstration provided a model for an area wide
express bus system that was approved in a third referendum.

An exclusive bus lane was constructed in the median of the Shirley Highway, connecting
employment centers in Washington, D.C. and Virginia with suburban areas in Virginia. Ninety new
buses were purchased for the demonstration project, park-and-ride facilities for 800 cars were
provided, and over 50 square miles were added to the service area. On-time performance was
raised to 90 percent, a 20 percent reliability increase, and travel time savings averaging 17
minutes were achieved. Nearly 12,000 new transit riders were attracted to the service, removing
7,250 autos from the peak period traffic flow. Over. 40 percent of the CBD-bound commuters in
the corridor now use buses.

The Lincoln Tunnel Approach, a 2.5 mile reserved contra-flow bus lane leading to the
Lincoln Tunnel along an expressway in New Jersey, handles up to 500 buses per hour. Riders are
currently saving between 8 and 25 minutes on their trip, and 95 percent have reported increased
reliability in travel times.

Experimental projects in Miami, Minneapolis-St. Paul, and Los Angeles are currently testing
other techniques. In Miami, park-and-ride and express bus services have been augmented by a
reserved lane operation and by giving buses priority at traffic signals along their route. This has
resulted in bus speeds very nearly approaching the arterial speed limit. The improved service has
doubled ridership. The results from this service will be compared to the implementation of a



reserved bus and carpool lane on a parallel freeway in early 1976. The complex and multifaceted
effort will permit a systematic evaluation of alternative bus priority strategies.

In Minneapolis-St. Paul, the technique used is ramp metering and central monitoring for a
freeway to allow buses free access while auto access is metered, depending upon traffic flow
conditions. This has permitted a significant expansion of transit service, resulting in a tripling of
ridership on the express buses. A majority of the ridership increase comprises former auto users.
Many riders who were diverted from local bus routes have saved travel time, and some local service
has been eliminated due to overlap with new express services.

In Los Angeles, the median lanes of the Santa Monica Freeway will be reserved for buses
and carpools, in both directions, 24 hours per day, over a distance of twelve miles in the spring of
1976. It will be the first time a freeway lane in the direction of traffic flow has been set aside for
buses and carpools without a physical barrier. The feasibility of this operating concept, being
attempted on the busiest freeway in the world, will be evaluated in terms of safety, public response,
and cost. Results of this demonstration will be compared with a similar locally sponsored effort in
Marin County where both with-flow and contra-flow bus-only lanes extend north along U.S. 101
from the Golden Gate Bridge.

Building on the success of these experimental traffic management projects, UMTA plans to
work closely in the coming year with urban areas not currently active in the adoption of such
proven transit service models. There are approximately eighty urbanized areas that are potential
candidates for these innovations but only about a dozen of them are now actively involved in their
adoption. In radial corridors where these techniques are used, it seems reasonable to expect to
capture 50 percent of the person-trip commutation market. These service models made credible
the requirement in guidelines for the new Section 5 capital and operating assistance program, that
the efficiency of transit systems be improved by employing techniques to give transit priority in the
traffic stream.

Another early project aimed at these service improvement objectives, and which produced
favorable results, was a subscription bus service to a suburban work location in Peoria, Hiinois.
Although the bus service was competing with unlimited free parking provided by employers, and
there was no traffic congestion, the premium fare subscription service attracted a large number of
riders and met operating costs out of the fare box. Atter the demonstration ended, rising labor
costs of the entire system drove the local operator out of business, but indications are that modest
support could have resulted in the continuation of a highly popular service, The project showed
that commuters can be attracted to high quality personalized transit service. This model has
application in various forms in many urbanized areas.

More recent attempts to provide improved transit service in the suburbs have focused on
the use of demand-responsive transit integrated with fixed route service. Perhaps the most
comprehensive effort underway to develop this integrated service concept is the one being
sponsored in Rochester, N Y., an urbanized area of approximately 600,000 population. Though
responsive to all of the program's objectives, it is primarily aimed at developing a cost-effective
strategy to increase area coverage and reduce trip time. A dial-a-ride operation is being imple-
mented to provide demand-responsive circulation service in suburban areas, as well as feeding and
coordinating with fixed route buses, Subscription buses provide service to employment centers
and meet express commuter buses. The expanded coverage, coordinated transfer, and door-to-
door services have resulted in steadily increasing ridership, now at 250 percent of the level
obtained when the services were first introduced.



The dial-a-ride service will be substituted for lightly patronized fixed-route service in an
attempt to increase the efficient utilization of resources. Introduction of computerized routing and
scheduling of demand-responsive vehicles, together with direct digital communications from the
computer to the buses are also expected to improve productivity. Another key effort will be to
minimize transfer time between the fixed route and dial-a-ride services, to make this inconvenience
as imperceptible as possible. In a sense, the service level of dual-mode technology will be
approximated, using staie-of-the-art technology and techniques. It is expected that the transit
service model developed in Rochester will be applicable in about 15 similar cities.

On a much smaller scale, a similar project is operational in Xenia, Ghio, a city of only
27,000 population that lost a good portion of its transportation system in a tornado in 1974, A
fixed route transit service has been established and will be continued with Section 5 assistance.
Analyses have been made to determine where there may be opportunities at times of low demand
to incorporate demand-responsive service (probably taxicabs) and thereby increase coverage and
vehicle productivity. It is expected that the transit service model developed will be of interest to
hundreds of small cities similar to Xenia.

In addition to demonstrations, studies related to the transit service objectives are currently
underway to examine the potential for new improvements or adjuncts to transit service. The entire
field of paratransit has been examined in detail and a popular monograph on the subject is being
distributed. Other techniques being analyzed include congestion pricing mechanisms, auto
restricted zones, and multi-user vehicle systems.

lncrease Productivity

Because the subsidies required to provide high quality transit service have been growing
rapidly, methods of reducing costs while still maintaining a high level of service are of significant
interest to transit operators, users, and taxpayers. Thus, the achievement of economic efficiency in
the operating and scheduling of transit vehicles, as well as raising the occupancy of all passenger
carrying vehicles, is an important part of the program objective of increasing transit vehicle
productivity.

An early demonstration in this area was the Washington, D.C. minibus, which provided low
fare downtown circulation service in an attempt to attract high ridership for short trips. The service
concept was eventually expanded to include feeder service from in-town employment centers to
the downtown commercial district, and is now known as the Washington Downtowner Midibus. The
buses operate in this higher density area during the base day at a cost of $12.54 per vehicle hour
versus a system average of $18, and generate ridership averaging 9 passengers per vehicle mile,
compared to a system average of 3 passengers per vehicle mile. Several cities around the country
are adopting similar service to improve their downtown circulation.

Reserved and exclusive lane operations, such as the Shirley Highway and Marin County
(Golden Gate) projects, not only increase ridership, and thus productivity, but also increase speed
and schedule assurance. This permits the operators to utilize individual vehicles for more runs
during a given period than would otherwise be feasible. In Marin Countyan additional 15 trips have
been scheduled within the same period of time during the evening peak. [t is estimated that an
additional 23 buses would be required to operate the Shirfey Highway service without the exclusive
bus lane.



In Rochester, as mentioned earlier, dial-a-ride service was substituted for lightly patronized
fixed route service in an attempt to increase the efficient utilization of resources. Introduction of
computerized routing and scheduling of demand responsive vehicles, together with direct digital
communications from the computer to the buses are also expected to improve productivity.

An increase in bus capacity can resuilt in productivity improvements where dermand is high.
On the £/ Monte Busway in Los Angeles, a demonstration is being sponsored using double-deck
buses which seat 84 passengers compared to the conventional 45-50 passenger bus. In
Manhattan, 64-passenger double-deck buses are to be demonstrated on routes with high
passenger demand.

During the sixties a series of experiments was performed in Boston and Philadelphiato test
rider sensitivity to fare and service changes. [t was shown that higher service levels were a stronger
influence than fare changes in achieving increased ridership. The Service and Methods Demonstra-
tion Program has continued to study this area to further clarify the value of various service and fare
changes. In Amherst, Massachusetts, a demonstration of free fare transit combined with auto
restrictions achieved high ridership and vehicle productivity. Clearly, free fare and prepaid passes
encourage ridership while also having the potential to reduce costs associated with fare collection.

Improve Mobility for the Transit Dependent

Providing mobility for those who are unable to afford or use an automobile is central to this
objective, This constituency includes the young, old, poor, handicapped and unemployed, and
project concepts ought to take into account all such user groups. However, constrained program
resources and the intensity of political interest in particular groups combine to confine the focus of
this program element at any point in time.

For example, during the period of the civil disorders and rioting in inner city neighborhoods
in 1966-67, the limited demonstration resource concentrated on employment facilitation service
_models, especially service to outlying employment centers. In recent years, the emphasis has been
an problems of the aged and handicapped, and legislative expression of such emphasis is common,
The most recent is a statement in the Report of the House Appropriations Committee on the 1976
DOT Appropriations Bill. Even after reducing the request for the Service and Methods Program, the
Committee directed “that $2,000,000 be earmarked specifically for demonstration projects to
provide methods of accommodating the special transportation needs of the handicapped and
elderly.”

The current emphasis on the elderly and handicapped began in the early 1970’s,
responsive in particular to Section 16 of the Urban Mass Transportation Act (so-called, Biaggi
Amendment, added by PL-91-453 in 1970), which states in part;

“it is hereby declared to be the national policy that elderly and handicapped
persons have the same right as other persons to utilize mass transportation
facilities and services; that special efforts shall be made in the planning and design
of mass transportation facilities and services so that the availability to elderly and
handicapped persons of mass transportation which they can effectively utilize will
be assured...”



With respect to the demonstration program, UMTA's efforts were criticized by the House
Committee in 1973 with reference to the FY 1974 appropriation as being an assortment of
localized projects, not showing promise of developing generalized concepts suitable far wide-
spread adoption. Responsive to this criticism, new starts were curtailed and $1.4 million of the FY
1574 apportionment for this part of the program was used to finance a major research project.
Now underway, and scheduled for completion in the latter half of FY 1976, it is a market research
effort with respect to the transportation needs of the elderly and handicapped, which will address
the issue of full accessibility of mass transportation systems versus specially designed services,
and suggest services mixes and concepts (in fact, design typical demonstrations).

Following the organization of the research project, the caseload of existing projects was
reviewed to try to identify concepts which showed promise of evolving as service models for cities
of different sizes. The result was the identification of one very promising service model and a more
focused program of experimentation, which dovetails with the research.

A range of demand-responsive services for the elderly and handicapped has been spon-
sored in recent years. The currently active caseload includes projects in Cranston, Rhode Island,
St. Petersburg, Florida; Naugatuck Valley, Connecticut; Baton Rouge, Louisiana; and Cleveland,
Ohio. These services are often coordinated with social service agencies and have frequently used
specially modified equipment. All use small vehicles and require pre-registration to establish
eligibitity for use of the system.

Small City Model. In the Naugatuck Valley, Conn., a transit service model has been developed that
provides both subscription and dial-a-ride service and features a credit card system which permits
monthly billing either to the riders or to the 20 social service agencies which use the system for
ctient transportation. The equipment is-activated by the credit card, records time, trip distance and
other information permitting computerized billing, analyses of trip-making, vehicle usage, etc. The
rider may be billed for a portion of the trip charge, with the supporting agency paying the
remainder. The system covers a large service area (54 sq. mi., four towns, pop. 75,000) with a low
density of eligible riders (119 per sq. mi.). It provides its approximately 3,200 registered users
with almost 12,000 trips per month, achieving heavy use in a low density region by extensive
reliance upon service to geographically concentrated destinations. Currently saturated, the system
will soon receive additional vehicles to expand service. This service model, it is felt, has potential
application in literally several hundred urban places.

Medium-Size City Mode/ The Naugatuck model, through close integration with the regular transit
system and refinement of the fare collection system, has potentiai application in much larger
places. To test such application, two projects were approved in FY 1975 in Port/and, Oregon, and
Albuquerque, New Mexico, cities with populations of approximately 400,000. These projects also
require coordination with existing special transportation services offered by social agencies and
with taxi service, If adaptation of the Naugatuck model is successful in these circumstances, there
are approximately 40 cities in the 200,000-500,000 population range which seem to be
potential sites for its use.

Large-City Model. To investigate the potential for the Naugatuck type service in the largest urban
areas, such as Chicago, a planning phase was funded in FY 1975 to develop a detailed
implementation plan for a pilot demonstration. The problem will be to reduce the multiple and
fragmented transportation efforts provided by a large number and variety of agencies serving the
elderly and handicapped, and to establish a centralized provision of transportation services for the
various health and social service agencies. The planning phase will contain an inventory and




analysis of data required to determine the travel needs of the mobility limited and the most
effective approach tc meeting those needs in cne geographic sector of Chicage of about 500,000
to 750,000 population. The study will define the specific boundaries of the sector to be served in
the demonstration phase, and will also develop plans, specificaticns, procedures and criteria for
operating the special transportation service.

Support Activities

Numerous ather activities designed to develop innovative techniques for improving urban
mobility are being carried out within the Service and Methods Demonstration Program. The study
related to travel requirements of various classifications of handicapped pecple and the aged was
mentioned earlier. In another effort transit operations in a number of small communities are being
studied in order to assemble a document and conduct a series of regional workshops which will
point the way toward principles to be considered in implementing such systems in non-urbanized
areas.

A study is underway to investigate the interaction between moving goods and moving
people in urban areas and propose specific demonstrations which will lower the costs and increase
the efficiency of urban goods movement. A state-of-the-art survey of park-and-ride systems has
been made. This survey revealed a substantial amount of planning knowledge and guidelines that
will be compiled for use by transportation planners,

Experts in attitudinal research and behavior prediction, both within and outside of the
transportation specialty, were brought together for a conference on the application of these
techniques to transportation planning, operations and evaluation, It was the consensus of this
group that the investigation of alternative study approaches and the validation of attitudinal
predictive and evaluative techniques had not been attempted in a structured fashion in the
transportation field. Consequently, work is underway to define appropriate technigues to be
applied in an experimental demonstration.

Additional techniques to assist in the planning and evaluation of demonstrations are being
developed. These technigues include sketch planning methods, improved modal choice models
based upon demonstration results, and improved survey and data collection techniques. Signifi-
cant emphasis has been placed upon the development of a consistent framework for the evaluation
of various demonstrations so as to permit cross comparison and enhance transferability of results.
A set of evaluation design guidelines have been completed and will become the program standard
for all demonstrations.

Finally, in support of the overall effort to disseminate information about program results
through publication of reports documenting specific projects, program activities have been
reported extensively in the professional literature, and a more formal mechanism to insure the
accessibility and broad distribution of information is being created. Workshops were held in San
Francisco and Miami in which the results of bus priority demonstrations were reviewed and the
knowledge obtained was shared. Attendance included representatives of the transit and traffic
operations fields, as well as various levels of government. A document developed as part of the
workshops will provide technical guidelines for areas planning priority treatments for high
occupancy vehicles. Continued use of this method of reaching users of Service and Methods
Demonstration information is anticipated.



Many promising transit service concepts are being developed and demonstrated within the
Service and Methods Program. Each demonsiration is a specific, carefully structured application
of a generalized concept or service model using techniques which support one or more of the
program objectives. The emphasis on systematic evaluation and dissemination of the results of
these projects should facilitate the transferability of the concepts to other urban areas. Hence, the
long range impacts of the program will be to encourage widespread adoption of established
techniques for improving the quality and guantity of public transportation.

PLANS FOR FISCAL YEAR 1976

In the following pages, the FY 1976 plans are described with reference to each of the
demonstration categories, exemplary and experimental, and by objectives under each category.
The Congressional Submission sought $9.25 million for the program, but it appears that the
appropriation level will be ess. Within the $9.25 million level, $5.3 million was intended for 10
exemplary demonstrations; $4.95 million for 10 experimental projects. The discussion assumes
$9.25 million, but a moderately lower level would not affect the substance of the program.

EXEMPLARY DEMONSTRATION CATEGORY

A number of promising innovations responsive to the program objectives have been
evaluated under experimental demonstration projects. While there is a relatively limited budget in
FY 76 with which to foster further adoption of these promising innovations, it is anticipated that we
will join with a few places on a highly selective basis. Often the moral and technical support
provided by the Service and Methods Demonstration Program is at least as importiant as the
relatively modest financial resources available to assist the adoption of innovations.

Reduce Trip Time and increase Area Coverage

A major effort is being made to gain greater participation in the improvement of public
transportation from the faxicab industry which is still largely privately held. There is a substantial
resource avaiiable in this industry to provide public transportation. However, it must increase its
capacity to move people by innovating in the direction of shared-ride service as opposed to its
traditional exclusive ride service; then it must be effectively engaged by the public sector. The
problems appear to differ between the smaller urban areas {under 250,000 population} where
there are often smaller taxi companies, and the larger urban areas where larger, more complex
company operations may be involved along with publicly operated transit systems which cause
more difficult system integration problems. However, the basic concept of integrating demand-
responsive service with fixed-route service is very promising in both environments. The possible
alternative methods for accomplishing the integration need to be better defined and given
exposure.

Consequently, two projects in relatively small urban areas (under 250,000 population),
and two projects in larger urban areas {over 1,000,000 population) are now being planned for
support in fiscal year 76. Because the problems of integration are expected to be less complex in
the small urban areas, conventional dispatching techniques will be used. In the larger areas,
assistance will be obtained from our Office of Research and Development in the application of
computerized dispatching to achieve the integrated demand-responsive and fixed-route service.
This latter approach was used in developing the Rochester project in fiscal 75. The major



differences in the projects planned for fiscal 76 are the use of taxicab companies and the type of
trip patterns served. The fiscal 76 projects will invalve mare widely dispersed trip patterns.

Another significant project worthy of special note under this objective was funded in fiscal
75 and will become operational in fiscal 76 in Houston, Texas. It involves the application in four
travel corridors of various proven traffic management techniques deveioped in earlier experimen-
tal demonstration projects. All UMTA program resoltrces are being combined in this imaginative
project to reverse the auto dominated trend in Houston. Local leaders in Houston recognize
continued active expansion of the downtown business center will be greatly constrained by the
capacity of the auto dominated approach. Consequently, they are working aggressively with us to
develop effective low cost alternatives. Participation by the taxicab industry has been under active
consideration as part of the project. it is expected that some form of integrated operation will be
added later in the project although no funds are presently available for this in the fiscal 76 budget.

fncrease Vehicle Productivity and increase Area Coverage

Very closely allied with the travel time objective is the effort to raise vehicle productivities
through subscription arrangements. In doing so, the service area or outreach of public transporta-
tion may be expanded at a minimal cost.

Public pressures are increasing for more transit service in return for local tax support. Cost
effective approaches to providing the increased service coverage are needed to reduce or
eliminate the associated increased cost and thus the tax burden these demands generate.

In areas where commuter trips cannot be served conveniently or economically by conven-
tional fixed-route transit, subscription service may be utilized to increase vehicle occupancies and
decrease the number of single occupant autos. Subscription service may be provided by taxi
operators, bus operators, and vans driven by commuters either through ad-hoc or publicly
organized efforts, Two projects in FY 76 will seek to demonstrate that all of these alternatives
should be considered as part of an urban area’s transportation system, and should be crganized
and administered by the area transportation provider. However, it is difficult to find organizations
that are this flexible. One of these projects funded in the fiscal 75 budget will become operational
in Knoxville, Tennesseein about eight months. It is estimated that several hundred urban areas are
candidates for this type of innovative transit service model,

Improve Mobility for Transit Dependernt

The Naugatuck Valley Demonstration Project discussed under Demonstration Accomplish-
ments has provided a promising transit service model. Two projects were supported with the fiscal
75 resource and will transfer this innovation to Portland, Oregon, and Albuquergue, New Mexico.
Because of the limited resource in fiscal 76 only one additional medium-sized (200,000 to
500,000 population) urban area will be financially encouraged to adopt this promising innovative
method for serving the special needs of the elderly and handicapped.

With reference to the largest urban areas, it was reported under the Demonstration
Accomplishments discussion that UMTA recently approved fiscal 75 funding for a study project
leading to a demonstration design and possible funding for implementation in a sector of Chicago
in fiscal 76. A similar type study is under review for possible funding in fiscal 76 in New York City.
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EXPERIVENTAL DEMONSTRATION CATEGORY

Expansion of the knowiedge base is essential for the advancement of any endeavor, These
advancements may come in rather smail increments in refalively low risk projects of the type just
described whose major purpose is to gain widespread adoption of promising ideas. However, to
moke substantial gains in our knowledge of promising ideas requires bolder and consequently
higher risk projects, Thexs projec?s are genarally more limited in scope with more tightly controlled
evaiuations.

Reduce Trip Time, increase Coverage and frmprove Reljability

Perhaps the most difficult operating environment for transit is in the congested dowrriown
area. One demonstratian project is planned in fiscal 76 to address this problem. Two research
studies funded in fiscal 75 will develop site specific demonstration designs for two additional
approaches — auto-restricted zanes and congestion pricing.

The fiscal 7 6 demonstration project will be iess compiex than either of the concepts in the
iwo ressarch studies, aithough it will be a vaiuable step toward sccompiishing the more eomplex
projects. Inder this demonstration, one or more sireets will be desipnated for exciusive use by
surface ransit to expedite these operations in the downtown area. Also included with the transit
only street{s} will be more routine aids such as specially timed traffic signals or total pre-emption
of the signais by fransit, bus turnouts, stc.

The more comprehensive approaches that will be under study in fiscal 76 wii discourage
vehicular tratlic over a wider portion of the downtown area thus creating a more attractive overall
enviranment for pedestrians. The auto-restricted rone concept is a regulatory approach where al!
thru-traffic to the downtown area except fransit would be prohibited either permanently or at
certain times of the day. Most cities in Europe that have appiied the concept allow vehicuiar traffic
to penetrate sectors of the downtown and it is expected that to achieve political acceptance in this
country one wouid have to be at teast this ienient. The cangestion gricing concepfis, as the term
implies, a pricing as opposed to regutatory approach for limiting vehicular traffic in the congested
area of downiown. Special licenses or windshield stickers wéuld be required for all vehicles, except
those providing public transpartation, wishing to trave! into ar through this “priced” area of the
downtown. Again, it may be applied either a? peak times or on a permanent basis. One {oreign city
{Singapora} has just implemented the concept and London has seripusily considered it. it has been
under discussion for over 20 years in this country, Hawever, the Service and Methods Demonstra-
tion Program effort is now the closest anyone has come fo @n actuai impiemeniaiion. Because of
the comprehensive nature of both concepts, it is expected a fult complement of UMTA resources
wauld be needed to make impiementatian feasibia, '

Another demonstration project planned for fiscai 7 6 involves appiving traffic management
techiniques to a hrosder specirum of public transporiation modes. in other words, it would
comptement etforts to develiop para-transit services such as carpodais, subscription vans and buses
and shared-ride taxis, by employing iraffic management technigues {reserved and contra-How
lanes, etc.} 1o expedite their tlow in congested araas, The obwious problem this mixed use raises is
the poasibie delay caused by differing vehicle perfarmance, especiaily loading and unloading of
passengers, Consequently, well documented information an the actual results of these interactions
will be usaful guidance in determining the appropriate appiicaticn for these {raffic management
techniques in aiding ail forms of surfaca gublic transpartation,
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A final project ptanned in fiscal 76 under these objectives would explore methods to
develop currently under-utilized water rights-of-way for transit. It involves the use of relatively
small {approximately 50 passengers) high-speed boats to provide trip times comparable to the
automobile. Although it is not envisioned that waterborne transit service will become a major
transit mode, preliminary studies indicate that there are a significant number of potential water
rights-of-way in urban areas that might be developed to serve this market for transportation
services. The demonstration would determine passenger acceptance of the high-speed boats,
responsiveness of demand for the service at various levels, suitability of existing craft, potential
markets for the service, and alternate services to attract off-peak use.

lmprove Transit Vehicle Productivity

Closely related to this objective, which is generally thought of in terms of the number of
passengers being moved a certain distance per unit of time, is also the basic cost of the particular
vehicle operation. Efforts to reduce travel time may also work to increase passenger volumes and
increase the number of trips that can be made by a driver and vehicle. These related efforts won't
be repeated under this objective. Instead, efforts to shift demands to appropriate lower cost para-
transit modes and to off-peak marginal cost operations are included under this objective.

In regard to the latter, one obvious strategy involves the application of pricing. Just as one
is encouraged to use the telephone after business hours by reduced toll rates, people might be
encouraged to use transit in the off-peak with lower rates. It has even been suggested by some that
transit should be free in the off-peak, while others would completely eliminate the pricing
mechanism and make transit free at all times. These issues have been under investigation in FY 75
using data from locally sponsored fare changes and will continue under study in fiscal 76 including
development of a program of carefully designed experimental demonstrations to fill in data gaps.
Of course, the price is just part of the input to the consumer decision, and the service being offered
rounds out that decision. The relative weight given to each of these by various consumer groups is
important to know in order to properly allocate limited resources being used to influence these
decisions. Unfortunately, there is considerable debate and little hard facts regarding the price and
service trade-offs. Several price and service variafion demonstration designs will be developed in
fiscal 76 for possible implementationinFY 77.

Ultimately, the price and service variation demonstration would consist of performing
timely changes to transit fares and selective levels of service. It would measure the relative
importance of each of these key elements as reflected by the actual transit rider reaction. The
experiment would identify the price and service levels that caused significant increases in transit
ridership, especially noting increases from previous automobile users. Also, upper service levels
that did not cause any further increases in ridership or productivity would be identified. An overall
evaluation would be made of the effect of these price and service changes in increasing mobility for
the various sectors of the transportation market. Social-welfare implications would be defined.

To be more specific, price and service variations that would be considered involve the fare,
wait and ride time, vehicle fleet, door-to-door accessibility, and comfort and convenience factors.
Isolated and incremental reductions in fare would be used to obtain demand elasticities for
different fare levels, Improvements in travel time and frequency of service would involve such
things as increasing the number of vehicles and skip-stop or express service during the selective
hours. Door-to-door accessibility might be improved by advance reservation and route deviation
service, establishing a network of bus routes with timed transfer points at strategic locations in
residential areas, and park-and-ride or demand-responsive feeder service to the line haul transit.
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Comfort and convenience could be improved by introducing vehicles that are aesthetically
attractive, clean, temperature controlied and more spacious with better seat design.

Related 1o the pricing strategy is the approach to presenting the price to the consumer. A
study begun in fiscal 76 will analyze the various approaches used over the years for pre-paying for
transit service. Consumer reaction to these various techniques, effect on system revenue, and
administrative costs and problems are not presentiy very well documented. It is possible that it will
be desirable to try new combinations of pre-payment systems and administrative techniques like
the use of payroll deduction. Possibilities for site specific demonstrations will be analyzed and the
funding of one cperational projectis planned in fiscal 76.

Finally, a small research study is planned to look into the feasibility of licensing private
automobile operators to carry passengers on commuter trips only. The concept is termed ' Shared-
Ride Autd’ and would provide service between well defined origins and destinations. Organized
properly, it could reduce peak load burdens for the transit operator and provide users with more
flexibility in their travel than is possible under more conventional carpooling. Consequently, the
vehicle productivity of the auto system is raised and the cost burdens of peak operations for transit
operators is reduced.

Improve Mobility for Transit Dependent

Examination of and preliminary experimentation with user-side subsidies will continue into
fiscal 76. In fiscal 76, one demonstration project in Danville, IYlinois, will become operational with
funding having been provided in fiscal 7 5. Two additional projects are planned for funding in fiscal
76.

In this concept, selected groups of current or potential transit users (young, handicapped,
elderly) are provided tokens or transportation vouchers at less than face value. The transportation
provider (i.e., private taxi or bus cperator) redeems them at full cash value, or even at a premium,
from the agency administering the program. The objective is to improve trip opportunities for
specific user groups by encouraging the development of services such as shared-ride taxi service
at reduced rates. The project funded in fiscal 75 is in a relatively small community (approximately
40,000) and will involve shared taxi cperations. One more similar experiment will be supported in
fiscal 76, plus a more complex operating project involving both taxi and bus operations. With
reasonable success, it may be possible with this concept to reduce the impetus toward the
institutionalization of public providers to meet the mobility needs of the transit dependent. This
concept also has special potential with respect to possible use by clients of HEW programs, using
HEW funds to subsidize certain trips — e.g., travel to meal centers under the nutrition support
program.

Another method that appears very promising in reducing the cost of providing special
transportation for the elderly and handicapped, but at the same time increasing their mobility is
the community broker concept. One project was approved in fiscal 75 to be demonstrated in a
small sector of Santa Clara County, California, and one more project is planned in fiscal 76.

The community broker demonstration will identify individuals who will serve as transporta-
tion brokers for specific target groups desiring transportation services. The broker will be the
middle man between these clients and the transportation providers. By grouping riders, the broker
would attempt to work out arrangements with providers for reduced rates for groups travelling to
shopping, health and recreational activities at times arranged in advance. He/She might also
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arrange group discounts (even no-fare service) for shopping, etc. The broker could work as an
employee of a transportation provider, or an organization serving the target group; or could work
independently and obtain a commission from clients (perhaps as a supplement to a retirement
income). In the community brokerage system, the broker is not a supplier or subsidizer of services.

Finally, the mobility problems of inner city residents will be analyzed in a study now planned
for funding in fiscal 76. Vartous promising approaches are expected to be identified in the research
study and site specific demonstration designs will be developed. One demonstration is planned in
fiscal 76. Jitney-type service, where sedans or vans operate random but frequent service between
inner city points, exists in a few cities on an ad-hoc basis outside the local institutional or regulatory
framework. This service has attractive and important mobility value to the residents of these areas
not being met by the traditional fixed-route transit operation. It is anticipated the concept of jitney
service with an organized licensing arrangement to protect users, but with relatively open entry,
should add an important demand-responsive dimension for inner city public transportation at low
cost,

RELATIONSHIP TO TRANSPORTATION SYSTEM MANAGEMENT (TSM)

A vital part of the Transportation Improvement Program regulations recently issued by
UMTA and FHWA is the Transportation System Management (TSM) element. The regulations call
for urbanized areas to formulate an overall policy strategy, assess candidate measures, and select,
program and impilement actions 1o improve the efficiency of the existing urban transportation
network, The results of previous Service and Methods Demonstration (SMD) projects such as the
Shirley Highway and |-35W Metered Freeway projects described herein are vaiuable sources of
information on the types of innovative actions that can be taken. Future demonstration projects will
expand the knowledge base of innovative measures that relate to TSM.

The materials currently being compiled by UMTA and FHWA to assist local areas to plan
TSM actions include a large amount of information from SMD projects. As stated previously, the
SMD program technically asststed in putting on two workshops in 1975, in San Francisco and
Miami, in which a state-of-the-art document was critiqued and modified for immediate use in the
TSM effort. In addition, to further assist local areas to identify and implement these actions, the
SMD program is embarking on an effort to develop a set of documents based on information
available from innovative projects. Each document in the set will be geared to a specific level of
local interest ranging from the low level professional staff person charged with implementing the
specific projects to the high level decision maker setting policy on the actions to adopt.

Future exemplary demonstration projects will encourage the adoption of the additional
innovative actions that local decision makers continue to show hesitation to include in the TSM
element. Also, experimental projects will explore new innovations such as congestion pricing and
auto-free zones in further developing the assortment of vanguard practices that may ultimately be
adopted through the TSM element.
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CHAPTER 1l

BACKGROUND

PROGRAM DEFINITION AND PURPOSE

The Service and Methods Demonstration {(SMD) Program is geared toward improving
existing transit operations by sponsoring the implementation of new technigues and services on a
nationwide basis. These innovations, by relying on existing transit technology, are intended to
produce short range improvements in the quality and quantity of public transportation. The
program places emphasis upon providing total coordinated transportation for an entire trip, not on
a particular mode, rail or bus, or a particular portion of the trip; collection, line haul, or distribution,
Instead, the focus is on getting persons from their origin to their desired destination as quickly,
efficiently, and comfortably as possible. In most cases this requires a combination of modes,
integrated and coordinated in order to supply a variety of transportation services for various users,
trip purposes, and travel patterns.

The SMD Program includes all operating transit demonstration projects sponsored by the
Urban Mass Transportation Administration (UMTA). It therefore subsumes ongoing activities
previously classified as Service Development, Urban Corridor, and Intermodal Integration as well
as new demonstrations initiated under the SMD label and those in the planning and proposal
stages. Since the philosophy and structure of the SMD Program are an outgrowth of the experience
gained from the demonstrations preceding it, a review of these earlier demonstration efforts js
appropriate.

HISTORICAL PERSPECTIVE

The authority to conduct demonstrations to improve facilities, equipment, methods and
techniques was the first authority granted by Congress in initiating a Federal Government role in
mass transportationin 1961.

In the early years of the UMTA demonstration program, the emphasis was on implementing
a wide variety of demonstration projects. The program gave relatively limited consideration to
either a coordinated set of program goals or to a structured process of implementation, operation,
evaluation, and dissemination.

One major problem during that period was the overemphasis placed on a system’s breaking
even: the success of a project was judged heavily on its ability to produce sufficient farebox
revenue to meet operating costs. Public tax support of operating costs was not generally accepted
at any level of government. The program operated in an environment of declining transit ridership,
little local financial support for transit, and a demand responsive management posture on the part
of the federal government. Yet in spite of meager local resources in support of transit, several
demonstration services did continue to operate after Federal support was withdrawn.

Althcugh most projects involved some degree of evaluation, the lack of consistent
procedures for carrying out the various evaluation activities and of standardized performance
measures hindered, and in some cases precluded any meaningful comparison of results across
different projects, or any extrapolation of project results to other interested locales. These projects
produced reports which were printed, distributed and placed in the National Technical Information
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Service (NTIS). But the lack of widespread knowledge of the results of these projects indicates that
the dissemination approaches used were too passive.

In recognition of commonly perceived deficiencies and problems, the Service and Methods
Demonstration Program was established in Fiscal Year 1974 to provide a consistent and
comprehensive framework within which to formulate, implement, evaluate, and disseminate
results of demonstrations. In addition to the intent to broaden the number of demonstration
projects and expand information dissemination, it remains important to continue to explore and
develop new concepts with potential for upgrading transit service and urban mobility.

Despite the ad hoc nature of UMTA's earlier demonstration program it is important to note
that past projects did provide useful experience and results that continue to have relevance in
developing transit services. Some examples of these early demonstrations, and lessons learned
from them, are given below;

1. In the mid sixties, a subscription, premium fare, commuter bus service was
established by the City of Peoria, lllinois to serve employees of the Caterpillar
Tractor Plant. In spite of the absence of traffic congestion and availability of free
parking at the plant, the service attracted sufficient ridership to meet operating
costs. After the demonstration ended, the operator was caught in the classic
revenue/cost squeeze for the whole system: fares went up, ridership went down,
and no subsidy was available. Eventually the operator went completely out of
business. The subscription service concept, however, is valid and the demonstra-
tion is well documented. This type of service is being successfully offered in many
areas today, usually in connection with dial-a-ride, with good results.

2. Other conventional fixed route transit services to suburban employment centers
were demonstrated and were generally failures from a local viewpoint. Ridership
levels were very low and revenues fell short of operating costs. This, coupled with
the Peoria experience, reinforced the view held by many professionals in the field
that there was a need for a more specialized service for such locations not in the
central business district. Fixed route and scheduled feeder services to commuter
rail operations in suburban areas were demonstrated in the sixties without much
success in attracting patronage. These attempts further emphasized the need to
develop different approaches to serving contemporary land use patterns. While
these projects were failures in the context of locai considerations, from a national
perspective they added important insight into a rationale for developing more
demand responsive transit services. Thus, in the late sixties, UMTA began to
support the development of demand responsive transit technology.

3. Several suburb to downtown express bus demonstrations were successful both in
attracting new riders and in meeting operating costs. This type of demonstration
has been perhaps the most successful throughout the history of the program.
Express commuter services were established on a permanent basis in St. Louis,
Nashville, Baltimore, Washington, D.C. and Chicago. In more recent years, express
service combined with bus priority has been implemented in many cities such as
Seattle, Minneapolis, Miami, Washington, Dallas, Cincinnati, Louisville and New
York. Based upon the results of UMTA demonstrations, many other cities have
established express commuter service. Also, as will be seen later in this summary,
these projects have led to new expanded local support for these services.
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4, Several successful park-and-ride demonstrations were conducted, These opera-
tions were maintained and park-and-ride has become an imporiant part of the
UMTA program and most iransit systerns around the county.

5, The first attempt at a special Central Business District {CBD) circudation systam,
the Washington Minibus was eatabiished in 186%9. This type of service has baen
copied in several citfes around the country even though parl of the service concept
is a tow fare that cannot possibly cover operating casts. The Minibus was discontine
ved in 1973 due to a cosi/revenue squeeze, deteriorating equipment which the
private operator could not repiace, and lack of iccal subsidy, it was repiaced in
December 1972 by a midibus, aiso sponsored by UMTA {see Appendix 3). That
service is st operating under iocal spopsorship.

f. A series of experiments were performed in Boston and Philadelphia during the
sixties 10 iest the effeci of fare and service changes on ridership. in these extensive
experimenis, fare increases and decreases were combined with various changes in
service levels. The tests indicated a much stronger passenger attraction to good
service {evels tham to low fares, particulzrly during peak periods. Long term passes
and maonthly rates were found to be popular in two ather projects. These projects
occurred at a ime when the industry was moving away from passes because if was
feit that they ied $o a loss of net revenues. The resuits therefare did not appear to
have much impact autside of the projects, at that time,

SERVICE AND METHODS FROGRAN EL EMENTS

in order to accamplish its overail goal of improving existing transit operations by the
implementation of new fechniques and services, the Service and Methods Fragram is organized
into three separate but closety integrated functions: Exemplary Demonstrations, Experimentat
Demonstrations, and Information Dissemination.

Exempiary Damonsirations

The Exempiary Demonstrations are intended to encourage the adoption of proven innova-
tive fransit services and methods by conducting a series of demonstrations in selected regionatly
dispersed locatiops, therehy increasing exposure to these technigques. !n these demaonstrations the
major thrust is to synthesize, combine, and apply metheds which have aiready been developed nnd
damonstrated to 2 reasanabie degree on an experimentai basis. .

initially, five obiectives are being emphasized by the program. The first is a reduction in
travel time for fransit users. This ¢can ba agcomplishad by increasing service frequency, decreasing
transfer ime or numbar of transfers, increasing vehicke sperds, and simiar measuras,

increasing transit coverage is the sacond objective, This is in keeping with a iong ferm
Departmentzst goal to improve mability within urban areas and access to and fram urban centers,
tor peaple and poods. Expandad transit coverage pravides more choice of transporation modes,
increasing the #iexibility and afficiency of urban travel. Broader coverage aiso increases access to
pubilic transportation for those wha do not have an alternative mode.

The third abjective is an improvement in the reliability of transit service. Assurance of
schedule adherence is an important component of high quaiity public transportation, Segregating
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transit vehicles from other traffic, monitoring vehicle location and status, improving routes and
schedules, and upgrading the quality of maintenance are techniques which c¢an increase the
dependability of transit service.

The fourth objective is improved transit vehicle productivity. Increasing the efficiency of
transit operations can provide more and better service to a greater number of people at lower cost.
Increasing the speed and regulating the flow of transit vehicles through segregation of traffic,
automated techniques for routing and scheduling vehicles and more efficient management of
operations, are among the methods for increasing productivity.

Providing improved service for the transit dependent, especially the handicapped and
elderly, is the fifth objective. The transit dependent are those members of the community who are
dependent on public transit because they do not have the use of an automobile, are unable to drive
and cannot afford private taxi service. They include the young, elderly, handicapped, poor, and
members of one-car families. In recent years, a variety of approaches have been developed to
improve the mobility and ease of movement for various special user groups. For the handicapped,
vehicle modifications such as wheelchair lifts provide access where none existed. tn addition,
special demand responsive door-to-door subscription and reservation services, and coordination
of transportation schedules and budgets with health and social service agencies are being applied
to satisfy this objective,

Experimental Demonstrations

The Experimental Demonstrations will contribute to the expansion of the knowledge base
and the development of new techniques leading to Exemplary Demonstrations. Therefore, the aim
of the Experimental Demonstrations is to continue development of new services and methads, to
increase understanding of the various factors which affect the public use and acceptance of
transit, and determine the consequent impact of public transit upon the urban environment.

Experimental Demonstrations will usually be preceded by an analysis of feasibility and the
development of a detailed implementation plan, including site selection criteria and site recom-
mendaticns. These demonstrations may focus on specific issues related to a new concept, such as
the institutional and legal considerations, or potential costs and benefits.

Examples of projects of an experimental nature would be demonstrations of innovative
applications of paratransit services, auto restrictions in downtown centers, and novel approaches
to delivering operating assistance funds.

Information Dissemination

The third major function of the program is Information Dissemination. An important
feature of the restructured demonstration program that will become increasingly evident in FY
1976 is the effort to disseminate information coming available as output from the program.

In FY 1975 the program supported two workshops {discussed previously) dealing
with priority for surface transit. In FY 1976 we plan to hold a series of six workshops, regionally
dispersed, to assist small communities (urban areas under 50,000) in identifying promising
alternatives for the use of the non-urbanized area funds becoming avaitable in the UMTA program.
Other workshops aimed at providing technical assistance to local areas on specific topics such as
planning and designing park-ride facilities are alsc being planned for FY 1976,
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Closely related to the effort to disseminate information through workshops is the effort to
utilize conferences being held by our various constituencies, i.e., APTA, ITA, TRB, League of Cities.
Our staff has interacted through these conferences to present material such as results of our
efforts to integrate taxi operations into a coordinated urban transportation system and the
research into cost effective methods to better serve the special needs of the elderly and
handicapped. Added emphasis in FY 1976 will also be given to arranging for conference
participants to visit the sites of actual operating demonstrations. Qur research on how to
effectively disseminate information indicates site visits may be one of the most effective methods.

A less effective method, according to those knowledgeable in disseminating information, is
through reparts. Nevertheless, it is being carefully attended to because of the traditional value held
for this form of communication. The report contained herein is just one example of this and we plan
to update the report on an annual basis hereafter. In addition, a very structured approach is
underway for evaluating each operational demonstration not only to add to our internal knowledge
base as an aid in establishing cogent policy, but also for reporting results externally. Our scope of
attention is also broadening to include not only innovations directly sponsored, but relevant
innovations which are usually not wetl documented. Numerous case studies are being sponsored in
FY 1976 to expand our reporting base to the greatest benefit of local areas seeking out
alternatives for improving their urban transportation system.

DEMONSTRATION CRITERIA AND FUNDING

The Exemplary Demonstrations are intended to be components of the transportation
system in the urban areas in which they are implemented. Criteria for their selection include their
potential for continued use at the demonstration site and an achieved level of effectiveness for the
site commensurate with the long range operating costs. These demonstrations should have a
potential for expansion under local initiative into a broad program of transit service improvements.
In addition, each potential site must demonstrate a desire and capability, both financially and
operationally, to continue and expand the service improvement beyond the termination of the
demonstration period.

In order to foster these ends, the local area will be expected to contribute financially to an
Exemplary Demonstration. Over the demonstration period, the federal contribution will decline and
the local funding will increase, until the entire service is fully supported on a local basis. Thus,
before a demonstration begins, a federal disengagement strategy and local funding mechanism will
have been defined.

Federal funding sources other than the Service and Methods Program may also be sought
for such investments as new vehicles or roadway modifications. Participation by the UMTA Capital
Grants program and the Federal Highway Administration will be sclicited for these funds.
Therefore, the program involves a high degree of cooperation between various offices in UMTA,
DOT modal administrations, as well as between the Federal Government, states, and urban areas.

The Experimental Demonstrations are more investigative in nature, with less expectation
that any services or methods implemented will be continued beyond the completion of the
demonstration. The Federal Government may provide full financing for any or all elements of the
demonstration. The only local commitment required may be operational cooperation for the
duration of the experiment. Should an experimental demonstration prove particularly useful,
however, the locality may independently elect to centinue the service or method.
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CHAPTER Il

DECREASING TRANSIT TRAVEL TIME, INCREASING TRANSIT
COVERAGE, AND IMPROVING TRANSIT RELIABILITY

The Service and Methods Demonstration Program addresses three objectives which relate
closely to the quality of urban transit service as perceived by the user: decreasing transit travel
time, increasing transit coverage, and improving transit reliability. The demonstrations discussed
in this chapter are aimed at meeting one or more of these objectives in an attempt to improve
transit service. Most of the demonstrations achieve all three simultaneously. Among the demon-
strations are a series of projects which encompass a broad range of innovative non-capital
intensive techniques. Four novel concepts are being studied in preparation for Experimental
Demonstrations. Once the analyses are completed, detailed demonstration designs will be
prepared.

This chapter describes the various demonstration projects which have been implemented
or planned to date and compares the approaches used and the results currently available, The last
part of the chapter discusses the experimental studies currently underway.

TECHNIQUES

The demonstrations reported here utilize a variety of techniques for improving service.
Many of these relate to improvements in the flow of buses and provision of faster bus service.
Whether or not bus travel time is significantly reduced, is often not as important as the "perceived”
speed, which is a function of the number of stops and the smoothness of flow. As bus services
improve in speed and reliability, more riders, especially for commute trips, are likely to be satisfied
with the quality of service.

The techniques which have been used to improve bus transit are listed across the top of
Table 1. Many of these techniques are familiar; their “innovation” lies in their application to urban
transit situations where they had previously been relatively untried. Other techniques are more
novel. In Table 1, the techniques and major features of each demonstration are summarized. The
techniques being applied include the following:

(1) EXCLUSIVE LANES are freeway lanes which are physically separated from the general
traffic lanes, and whose use is generally restricted to high-occupancy or emergency vehicles, High-
occupancy vehicles include buses and often carpools. The physical separation may exist at all
times, or in peak hours only.

(2) CONTRAFLOW LANES are lanes which carry high-occupancy vehicles (usually buses
only) in the opposite direction from the normal flow of traffic on that roadway. The purpose of this
arrangement is to take advantage of the excess capacity of the minor flow direction (generally
outbound from the central business district in the morning, or inbound in the evening) during peak
periods,

(3) RESERVED FREEWAY LANES are restricted to use by high-occupancy vehicles, but no
physical separation is provided. Signs and pavement markings are used toc demarcate the reserved
lane. This technique is attractive in situations where buses must enter and leave the reserved lane
at many different points.
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{4) ARTERIAL BUS PREFERENCES are arrangements which attempt to expedite the
movement of buses along major urban streets other than freeways. Such streets are not limited-
access roads, and are often regulated by traffic lights. Possible means of providing priority to
buses are through traffic signal preemption (enabling the bus driver to exercise some control over
the traffic lights), preferential turning movements, and reserved lanes, either with flow or
contraflow.

(5) RAMP METERING is a technique for regulating the rate at which automobiles enter a
freeway in order to provide free flow of traffic. As capacity of the roadway is approached, traffic
lights at the entrance ramp are used to delay autos entering the main roadway. Ramp metering of
auto entry onto the freeway is usually accompanied by provisions for buses (and possibly carpools)
to obtain unrestricted access by passing the automobile queue and entering the freeway directly.

(6) PARK AND RIDE refers generally to the practice of driving to a place where a public
transit vehicle can be boarded and leaving one's car at that point, using the transit service for the
remaihder of the trip. Many of the demonstrations considered here have made special provisions
to encourage commuters to park and ride, such as special lots, reserved space in existing lots,
express transit service from the parking site to the downtown, or low parking charges in fringe
areas somtimes combined with high charges for downtown auto parking.

(7) DEMAND-RESPONSIVE SERVICE embraces a range of public transportation services
whose schedules and/or routes can be influenced by the individual traveler. These services provide
shared-occupancy, door-to-door personalized transportation on demand at modest fares. Specific
forms of demand responsive service include shared taxi, Dial-a-Ride, and Dial-a-Bus, and are often
collectively labeled “paratransit.”

(8) SPECIAL VEHICLES include any which differ in capacity, comfort, or equipment from
conventional urban buses. The variations may range from more comfortable seats or guieter
engines, to elaborate platforms and hydraulic lifts to accommodate handicapped travelers.

{9) CENTRAL MONITORING AND DISPATCH refers to any use of computer technology to
permit rapid adjustment or response of service to special conditions, such as weather, accidents,
or unusual traffic volumes. A wide range of variation is possible within this general approach, and is
illustrated in the demonstrations considered here, which exemplify methods ranging from monitor-
ing of traffic conditions to generate commuter advisory information (using variable signs), to
central control of traffic light signals, to central dispatching of vehicles in response to customers’
demands.

It will be observed from Table 1 that in addition to these innovative methods, most of the
demonstrations involve an increased level of resources devoted to transit in the corridors or
service areas in which they operate. In particular, the introduction of new bus routes and the
intensification of marketing efforts are common to many of the demonstrations. This is consistent
with the philosophy of the exemplary category of projects in the SMD program, which is to
demonstrate a battery of techniques as they would be used and combined in a typical transit
operation, rather than to place primary emphasis on controlled experiments. However, in experi-
mental projects such as Miami, Santa Monica, and the Shirley Highway, the implementation of the
program in stages enables evaluators to distinguish the separate effects of various techniques.
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As the table suggests, each demonstration site empioys a different combination of
techniques for achieving the SMD objectives. The sites are typical of many other urban areas in
their demographic characteristics and transportation supply.

In the discussion which follows, the demonstrations in Table 1 are divided into three
groups: those which have been underway for a long enough time period that meaningful data on
results and impacts are available, and those which are currently underway but for which such data
is not yet available.

ESTABLISHED DEMONSTRATIONS

The demonstrations in this category are among the largest, most visible, and most
successful of Federally sponsored efforts to develop effective forms for urban commuter travel. All
of them fall into the general category of “bus priority’ arrangements as discussed above.

(A) The Shirley Highway (Washington, D.C. and Northern Virginia: see Appendix A for
detailed project information). Begunin 1970, the Shirley Highway project was the first demonstra-
tion of the "busway” concept as an important alternative to rapid transit for line haul commuting.
The success of this experimental demonstration has led to the adoption of the concept elsewhere.
Today it is one of two major “busways' providing high speed transit commuting service through an
urban corridor, with several other projects in final planning.

The project consists of two permanent, reversible exclusive lanes plus a short section of a
single lane temparary roadway in the median of an eight lane highway serving the Virginia suburbs
southwest of Washington. Bus service connects these high income, auto oriented suburbs to
employment areas in downtown Washington and on the Virginia side of the Potomac River. Ninety
new buses, purchased for use in the project and equipped with many features that enhance the
riders’ comfort, provide integrated local collection and distribution service in the outer suburbs
and express line haul service using the exclusive lanes. Recently carpools of four or more persons
were permitted to share the exclusive lanes with the buses. A new park-and-ride facility with more
than 400 available parking spaces, and another 400 spaces from designated portions of two
shapping center parking lots provide a major source of bus patronage.

The Shirley Highway project provides unmistakable evidence of the ability of high speed,
high quality bus transit service to penetrate the commuter market even in a corridor whose
population might not be viewed as a fertile market for mass transit. Ridership has grown steadily
over the four years of the project’s operation, despite being constrained at some points by
limitations on the supply of buses. A total of 10,000 new bus users were attracted by the service.
The bus system's ability to attract auto commuters was proven by removal from the peak period
traffic stream of about 7,250 autos per day which would have been expected in the absence of the
project. A majority of former auto commuters had driven alone prior to switching to the express’
bus. About 40 percent of the CBD-bound commuting trips are being captured by the bus service.

Although operating deficits were incurred during starting phases of the demonstration,
total revenues over the entire project covered aperating costs until late 1974,

The Shirley Highway project has achieved all three of the SMD program objectives which
are being considered in this chapter. Those current users who were Shirley Highway transit patrons
before the project began have reduced their travel times by an average of 1 7 minutes per one way
trip. The bus system’s geographic coverage has been expanded by over 50 square miles. Service
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reliability has also improved markedly. Over 90 percent of the buses, an increase of about sixty
percent, now meet the operator's "“on-time” criteria, i.e., the buses arrive not more than 6 minutes
late at the first stop in Washington, D.C..

(B) Miami I-95/N.W. 7th Avenue Bus/Carpool System (described in Appendix C). This
experimental demonstration, which has been underway for less than a year, is planned as a
complex and multi-faceted effort which will permit a systematic comparison of the effects of
different bus priority strategies on both a freeway and an arterial in the same corridor. The
experimental techniques to be compared include signal preemption, signal progression, centrally
controlled signal preemption and signal progression, a reversible reserved lane on the arterial, and
a reserved with flow lane for buses and carpools on bath sides of the freeway. Unlike the
bus/carpool lanes on the Shirley Highway, Miami's lanes wili not be physically separated from
general traffic,

A four month experiment with new express bus routes operating in general traffic on the
freeway was conducted during 1974 to provide a “‘base case”, so that the specific effects of the
various bus priority strategies could be separated from the effects of expanded service and new
promotional efforts. At present the buses have moved from the freeway to the parallel arterial, and
the three-month period involving only signal preemption on the arterial has been completed. The
next phase, involving signal preemption and the use of the reversible lane, is currently underway,
while the construction of the reserved freeway lanes is proceeding. A large number of new park-
and-ride spaces (about 2200) are being provided to serve the express buses.

The increase in service attracted a sharp increase in ridership, from 600 daily trips on
express bus to 1300. This patronage has been maintained and slowly increased as the buses
maved to the arterial from the freeway. There is no evidence of a disproportionate diversion of
former carpoolers to express buses.

itis too early to report travel time and reliability results for comparisons between the “base
case" (pre-priority treatment) and the first stage of the bus priority experiment. To date, the most
important achievement of the Miami demonstration has been the expansion of transit coverage to
new employment centers not previously served by express bus, and the restructuring of residential
collection routes in the north and northwest suburbs.

(Cy Minneapolis (I-35W) Bus-on-Metered-Freeway (see Appendix B). The Minneapolis
experimental demonstration project consists of the expansion of express bus service on an
Interstate corridor freeway, and the use of ramp metering with central monitoring of traffic
conditions. Buses are allowed immediate entry while autos are metered, thus stabilizing flow on the
expressway.

The transformation of I-35W from a freeway for automobiles to a balanced transportation
route was accompanied by a thorough marketing effort. Before the introduction of express bus
service, the planning agency interviewed commuters who used the freeway to find out their
perceptions of it as a commuting route. Their views helped to structure the development of transit
service. The introduction of express bus service was accompanied by an extensive campaign to
advertise the new service and influence the usage and acceptance of the system. This campaign
included newspaper advertisements, mail-outs, and radio spots stressing the potential for time and
cost savings available through the express bus service. Two sets of telephone surveys were
conducted (in September 1973 and October 1974) to gauge public awareness and use of the
express bus service, awareness of express bus advertising, attitudes towards the express bus
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service, characteristics of corridor users — bus and auto, and awareness and impact of metering
on driving patterns.

As aresult of the expansion of service from three to fourteen express bus routes using the |-
35W freeway, ridership on express buses increased from 2600 to 6500 during the course of this
phase of the project. Awareness of the increased coverage is reflected in survey results indicating
that over half of the auto commuters and over 80 percent of express bus riders reported that
express bus stops are located clfose to their home and downtown destinations. Some express bus
passengers were diverted from other bus routes, and this diversion was sufficient to cause a
decline in local bus patronage from 22,900 to 21,100 during the same period. The market share,
or total bus riders as a percent of total person trips in the corridor, increased from 17 to 20
percent of the morning northbound peak period travellers before the metering phase began.
Express bus travel time savings over the local bus service range between 15 and 46 percent,

Comparisons between the "hefore'’ situation and the partial implementation are obviously
misleading, since the ramp metering is designed precisely to counteract the increased freeway
congestion which has contributed to the slippage in travel speed during the evening peak period. If
this third, already operational phase is judged successful, then the use of this innovative strategy
will have enabled an improvement in the reliability and possibly the speed of express transit service
in addition to the already observed gains in coverage and frequency.

(D) 495 New Jersey approach to the Lincoin Tunnet Contrafiow Bus [ ane (see Appendix
D). The Lincoln Tunnel corridor, connecting northern New Jersey suburbs with midtown Manhat-
tan, provides a different kind of environment for transit commuter service innovation, since the
corridor is already heavily transit oriented. The observed gains in ridership with the experimental
introduction in 1370 of 2.5 miles of contraflow exclusive bus lane approaching the western portal
of the Lincoln Tunnel were substantial: 2,000 new riders per day, or an increase of 6 percentin an
already large number of transit riders. A decline in auto occupancy observed at the same time
suggests that some auto passengers in carpools switched to buses on the exclusive lane.
Approximately 84 percent of the 30,000 peak hour commuters in the corridor now travel by bus.

The broad SMD objective of improving service for existing transit riders is especially well
illustrated by the Lincoln Tunnel praject. The contraflow project attracted some new riders to the
bus service; however, many of the patrons had been regular transit users. Eighty one percent of the
bus riders are using the same bus route that they had used prior to the beginning of the
demonstration project. They experienced time savings ranging from 8 to 25 minutes per morning
trip, and averaging about 1 0 minutes. Furthermore, 95 percent reported more reliable travel times
as a result of the project when questioned in a survey.

In contrast to Minneapolis, the Lincoln Tunnel project represents no significant increase in
transit coverage, but a marked improvernent in speed and reliability of transit service.,

Conclusions

All of the projects described above establish the fact (no longer controversial) that buses
using existing roadways can successfully attract significant numbers of urban commuters who are
accustomed to using their automobiles, if high speed, comfortable, reliable, and convenient service
is offered. This conclusion applies not only to moderate income corridors such as northern Miami,
but also in relatively high income areas such as Northern Virginia. In all cases, the key element is a
mechanism for giving buses priority over other traffic: bus Janes on the Shirley Highway and on the
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approach to the Lincoln Tunnel, bus control over traffic signals in Miami, and provisions for buses
to bypass freeway entrance queues in Minneapolis. In some cases, costs are imposed on auto
traffic: limitations on the flow of vehicles onto I-35W in Minneapolis, and some increase in
congestion elsewhere. Nonetheless, auto drivers as well as bus passengers often gain time through
the implementation of these measures, most notably on the Lincoln Tunnel approach, where the
buses use a roadway which would otherwise be allocated to minor direction traffic. The introduc-
tion of the technique may have permanently postponed a $100 million project to expand the
capacity of the tunnel approach.

Increases in ridership for express buses tend to occur wherever there are parallel increases
in the coverage of express routes. Thus, dramatic percentage gains have occurred everywhere but
at the Lincoln Tunnel, where the market share for transit was already over 80 percent. And the
Lincoln Tunnel demonstration showed that improved service could result in attraction of some
additional ridership even in a market with extensive transit penetration. Provision for park-and-ride
access appears to be an important component of accessibility in corridors where auto ownership is
high and the customary commuting mode is auto.

The currently available operational data is not sufficient to determine whether ridership
responds differently to the various techniques for providing bus priority. The Shirley Highway
ridership did respond noticeably to the introduction of new park-and-ride capacity, but this may be
interpreted as a method of expanding transit coverage. It is not yet ¢lear to what extent new riders
are attracted when priority treatments cause marginal reductions in line-haul travel time on
existing routes.

One of the first priority projects, the "Blue Streak" project in Seattle, did cause a 30
percent increase in ridership with a small (approx. 5 min.) savings in travel time. Early indications
are the marginal improvements from metering are having an even greater impact on ridership in
Minneapolis.

It should be emphasized, however, that user perceptions of service improvements are at
least as significant as actuai increased improvements. On this basis, the demonstirations have been
highly successful, Express bus users in the Minneapolis and Lincoln Tunnel demonstrations
reported satisfaction related to significant perceived service improvements.

The Service and Methods Demonstration Program is primarily concerned with innovations
that benefit transit users, and only secondarily with generating increases in ridership. When these
four demonstrations are measured according to their success in achieving the specific SMD
objectives of increased speed, coverage, and reliability, their record is one of general success.
Table 2 provides indicators of the impact of the demonstrations on these objectives.

The three projects, Shirley Highway, Miami, and Minneapoclis, which attempted to achieve a
sizable expansion of transit coverage have all been highly successful in achieving this SMD
objective. As already noted, the expansion of coverage has been closely correlated with, and is
confirmed by, the equally dramatic percentage gains in express bus ridership.

The data on the improvements in the reliability of transit service is less conclusive than the
other data presented thus far. Minneapolis has made the most detailed study of the effects of its
demonstration on bus schedule reliability, but the available data deal only with the service
expansion phase and do not consider the effects of either the ramp metering or the bus bypass of
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TABLE 2. ACHIEVEMENTS OF DEMONSTRATIONS AIMED
AT IMPROVED TRANSIT SERVILEL

SERVICE AND METHCODS NEMONSTRATION PROGRAM OBJECTIVES
. R Increased Transit Improved Transit
Demonstration Reduced Travel Time Coverage Reliability
Shirley 10 - 15 minute 50 square miles 60% improvement
Highway reduction of new coverage in meeting
over 11 miles in 150 sq. mile on-time criteria
corridor.
Miami data not yet new employment data on
available centers served; normal operation
new routes not yet
availahle
Minneapolis data from ramp- number of express |data from ramp metering
metering phase not bus routes phase is not available;
available; however 15 increased from previous phase showed
16% savings compared 3 to 14 mixed results
to local service
T-495 8 - 25 minute negligihle, 95% of riders
New Jersey reduction except for new say service
(Lincoln over 2.5 miles park - ride is more
Tunnel facilities reliable
Approach)
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freeway entrance queues. These innovations will permit better schedule adherence due to the more
uniform flow on the expressway.

ONGOING DEMONSTRATIONS

This category includes four demonstrations which were in operation at the time of this
writing, but for which systematic data on results had not been compiled. They illustrate two other
forms of bus line haul service to commuters, and also innovative forms of transit to increase speed,
coverage, and reliability for potential users of transit other than commuters.

(A) Cincinnati *'Sun Run” Bus Service (see Appendix F). This exemplary demonstration
using proven techniques is an express bus service operating on arterial streets and linking a
sueburban area in the eastern corridor to the Cincinnati CBD. Six square miles were added to the
transit service area through the modification of residential collection routes and a park-and-ride
terminal at the outer end of the corridor. More frequent service was also provided. Increased
enforcement against parking violators was implemented along the arterials, lights were synchron-
ized, and turn controls were instituted. A large promotional program was undertaken to publicize
the service,

These changes are clearly less extensive than in some of the other demonstrations.
Nonetheless, ridership has increased substantially—almost 80 percent above pre-demonstration
levels. Forty percent of the new riders were formerly auto commuters. Qver 40 percent of the total
number of bus passengers came from households with incomes in the $15,000 to $30,000
range, and 52 percent came from multi-car households.

No data are available on the effect of the project on bus travel times or schedule reliability,
However, the demonstration serves as a reminder that even such “simple"” measures as increased
service frequency and aggressive promotion can have a powerful leverage in attracting new riders,
even in a high-income market.

(B) Rochaster integrated Fixed Route and Demand Responsive Demonstration (see Appen-
dix 1). The Rochester Dial-A-Ride system is an exemplary demonstration of an integrated demand
respensive and fixed route transit service connecting the suburbs and downtown Rochester.

The Rochester system will generally expand transit coverage in suburban areas of
metropolitan Rochester, by providing door-to-door demand responsive and subscription services
in three suburbs adjacent te the Rochester city limits. The pre-demonstration system began with a
10 square mile service area, which will expand to 25 square miles, and extend to two more service
areas, 10 and 7 square miles respectively, by the end of the demonstration. The Greece and
Irondequeit suburbs are each now served by reasonably good fixed route buses while Henrietta has
only one bus line. The availability of Dial-a-Ride will greatly improve the mobility of those for whom
fixed route service is not readily accessible or does not serve their travel patterns. Services will
include demand responsive trips anywhere within the service area, subscription home-te-work and
home-to-school trips, and feeder service to connect with fixed route buses into the CBD and
between service areas.

On the pre-demonstration system, 54 percent of the dial-a-ride patrons previously made no

trip or made the trip by car and 13 percent walked, indicating that dial-a-ride is serving riders who
did not previously use transit. In the existing service area 5 percent of the households have no car
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and 62 percent have only one car, implying that household members are at least semi-dependent
on transit and can benefit from increased transit coverage.

The existing routing and dispatching system uses manual digital communications between
the control room and the vehicles. During the course of the demonstration a fully automated
routing and dispatching system will be introduced. The improved efficiency in routing should
minimize travel and wait times and improve reliability, by enabling accurate prediction of travel
and wait time. As is indicated in Appendix |, wait time is now the larger portion of the total trip time
(17-18 min, average vs. 1 3-14 min. average in vehicle time), and it has a relatively high variability
(a standard deviation of 8.5 minutes was calculated from one survey). It is in this area that the
most change can probably be expected from the computerization. Additionally, the demonstration
plans to call for improved coordination between the demand responsive vehicles and the fixed
route buses. This should minimize wait times at the transfer point, simultanecusly improving
transit reliability.

(C) Xenia (Ohio) Model Transit Service Demonstration (see Appendix H). The Xenia, Ohio,
exemplary demonstration is unigue in several respects: it is the only site discussed in this chapter
which had no public transit service at all prior to the SMD demonstration, and the service was
begun in the wake of a tornado disaster which (among its many devastating effects) destroyed 60
percent of the private automobiles owned by town residents. With a population of only 27,000,
Xenia is also close to the lower end of the scale for an urban area considering some form of public
transportation.

The Xenia Transit System consists of 10 vehicles and provides, under partial SMD
sponsorship, all of the local public transit available to the residents. A prepayment system for fare
collection is presently being implemented. The current fixed route system, which has been in
operation since November 1974, fiow draws an average of 825 daily riders. In contrast to the
other demonstrations, only 42 percent of system trips were classified as “work™ or “business”
trips. Demand responsive service utilizing the local taxi operator is scheduled for implementation
in off peak and weekend periods laterin 1975.

The success of the system in adapting transit coverage to the travel patterns is evident. At
present, three quarters of the daily riders live within one and a half blocks of a fixed-route bus stop,
Data regarding travel time and schedule adherence is not available.

The system appears to serve a less affluent set of riders than the other systems considered
here. About three fifths of the riders have incomes of less than $9000 per year.

(D) Goiden Gate Transit District Bus Priority System; U.S. Highway 101, Marin County,
California (see Appendix E). This is one of the first examples of an independent local project being
monitored and evaluated by the Service and Methods Demonstration Program. It will be reported
within the program as a case study. The project illustrates another combination of exemplary
techniques for giving buses priority on freeways when they are carrying peak hour suburban
commuters. Since September 1972, buses leaving San Francisco via the Golden Gate Bridge have
traveled far four miles from the northern end of the bridge along U.S. 101 in Marin County on a
contraflow reserved bus lane, which was separated from opposing traffic by a buffer lane
containing traffic cones during the evening peak period. In December 1374, while this arrange-
ment was continued, four additional miles of concurrent flow reserved lanes were implemented on
both sides of the highway for use in both the morning and evening peak. This extended the total
length of the outbound evening bus lane to about eight miles.
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At the peak load point along the contraflow lane in July 197 3, express buses carried almost
9000 passengers, or 39 percent of the CBD oriented evening trips. This represents an 85 percent
increase in ridersip over January 1972 volumes, but it is not possible to attribute all of this to the
demonstration since other locally sponsored service improvements were underway simultane-
ously. No data on ridership since December 1974 is avaiiable by which to gauge the incremental
effect of the new concurrent flow lanes. Travel time reductions of 8 to 18 minutes per trip are
reported.

The U.S. 101 demonstration represents the first actual implementation of reserved
concurrent flow lanes without any physical barriers on a freeway in peak hours. Carpools are not
allowed on these lanes. Similar arrangements are planned in Miami and in Santa Monica (below),
but with the addition of carpools, which add to the safety and enforcement concerns of the
projects.

NEW DEMONSTRATIONS

New demonstrations of bus priority systems designed to improve the speed, coverage, and
reliability of transit service are being planned in many cities. The Santa Monica project described
below was recently selected for SMD funding.

(A) Santa Monica Freeway Bus-and-Carpool Lane (see Appendix K). This experimental
demenstration project is also multi-faceted. Its experimental component is the testing of no barrier
reserved concurrent-flow lanes for high occupancy vehicles (buses and carpools) along a 1 2 mile
stretch of the Santa Monica freeway connecting Santa Monica with the Los Angeles CBD. The
project also includes provision of seven new park-and-ride lots served by new bus routes, full ramp
metering of both sides of the freeway, and a substantial increase in service frequency. Consider-
able time savings for bus commuters are projected. However, since there is no excess capacity on
the Santa Monica Freeway even in many hours of the off peak period, the ramp metering may
create additional congesticn on adjacent arterials as cars are deterred from entering the freeway at
their present rate of flow.

The Santa Monica demonstration will provide another test of the no barrier concurrent flow
reserved lane concept. It is to be enforced by highway police, and the rate of illegal auto use of the
reserved lane is expected to be held below 3 percent.

The park-and-ride facilities should enable a substantial expansion of transit coverage in the
region. Effects on schedule reliability are difficult to project since (as in the Lincoln Tunnel Project)
most bus routes will have the preponderance of their mileage on local downtown and residential or
arterial streets, rather than on the reserved lanes.

Since the corridor is predominantly (though not exclusively) upper income in its demo-
graphic composition, the service will need to appeal to affluent multi-car households in order to
succeed,

Summary
The demonstrations already under partial sponsorship by the Service and Methods
Demonstration Program exhibit a rich variety of non-capital intensive techniques for providing

additional mobility to urban residents and attractive alternatives to automobile commuting for
work trips. While this summary has stressed their substantial accemplishments in improving the
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speed, coverage, and reliability of public transit service in the areas where they are located, their
greatest significance should be evidence to other localities of the potential for economical and
efficient improvements in urban transportation. From the standpeint of new localities, perhaps the
most attractive common characteristic of these projects is their extraordinarily short lead times as
compared to larger and more visible urban transit investments involving major construction of new
facilities. Projects such as those in the Service and Methods Demonstration Program promise to be
economical not only in dollars but in time, and to achieve measurable transportation benefits very
shortly after their implementation.

FUTURE DEMONSTRATIONS

In addition to the established and ongoing demonstrations described above, the Service
and Methods Demonstration Program is preparing plans for demonstrations that will be carried
aut in the immediate future. Demonstrations aimed at improving transit service will include further
investigation of the use of taxicabs as an integrated part of an urban transit system, and the use of
waterborne transit.

In developing new concepts for potential demonstration, a number of experimental studies
are being conducted. Those aimed at improving transit service include three concepts which
appear to have considerable potential for reducing transit travel time, increasing transit coverage,
and improving transit reliability: automobile restricted zone, the multi-user vehicle system, and
congestion pricing. In all cases the studies consist of two phases: first, an analysis of the
operational, economic and institutional feasibility of the concept and an examination of any past
experience in this country or abroad with the concept; and secondly, a preliminary design of
experimental demonstrations in selected sites.

Taxicab Service Innovations

Taxicabs operating shared ride service appear to have important unexploited potential for
meeting what some observers consider to be the nation’s most significant transportation problem:
the limited mobility of those without access to a private automobile. Full utilization of this potential
may be hindered by regulatory policies which preclude publicly subsidized fares for groups such as
the elderly, handicapped, or poor, or which restrict the provision of shared ride or subscription
service,

In addition, taxis appear to be capable of substituting efficently for conventional transit in
situations of low demand density and providing feeder support to high-capacity line haul facilities.
Successful use of taxis for these purposes would achieve the SMD objectives of improved
coverage, decreased travel time, and improved vehicle productivity.

. Case studies conducted to date provide convincing evidence that under proper regulatory
conditions taxicabs can provide efficient, high quality dial-a-ride services, and that local govern-
ment can disburse subsidies to taxicab operators in a manner which increases mobility and
ensures relatively efficient use of subsidy funds. Also, jitney services have been successful in some
locations, and there are some indications that taxi feeders to conventional bus routes can
appreciably improve total transportation service. However, some operational experiments have yet
to be carried out, and even the most successful of the existing projects have had some serious
problems in developing service provisions and fare structures.
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Demonstration projects under the SMD program will enable planners to gain operational
experience with some new forms of taxi service. The substitution of taxicabs for late evening and
weekend bus services, and the use of jitneys under government subsidy in inner city neighbor-
hoods and in heavily traveled carridors, are the most important near term projects.

Taxicabs appear to have a strong potential as the demand responsive component of an
integrated fixed route and demand responsive service, In Rochester, transit buses provided the
demand responsive as well as the fixed route service, but local conditions may dictate the use of
taxis in the demand responsive rofe. The advantages of taxis are: more efficient utitization of an
existing transportation resource; lower cost to the taxi operator because overhead can be spread
over shared ride service and traditional premium taxi service; mare efficient use of vehicles since
they can be shifted from demand responsive mode to traditional taxi service; there is no need to
establish a new organization to handle transit demands; a privately owned and tax paying business
will be strengthened; and competition between taxi companies may lead to increased efficiency. In
cases where it is not feasible or desirable to use taxis, service can be furnished directly by the local
transit operator. The advantages of using a transit operator to provide the service are the
increased ease of coordination of services,

A demonstration using taxi operators is planned for FY 1976. The demonstration will test
various types of contracts with taxi companies, as well as various service concepts. Based on the
results of these demonstrations, this concept will be further diffused through exemplary demon-
strationsinFY 1977.

Waterborne Transit

Ferry systems at one time provided a considerable degree of service in many cities but
most were phased out due to competition from automobiles and bridge construction. In recent
years, however, the amount of congestion on urban highways has suggested a second look at the
potential of waterborne transit. With the use of modern, high speed boats, trip times on the water
can compete with auto trip times, particularly during peak periods. In some cases it may be
possible to serve areas that are not readily accessible by land transit. Moreover, the boats can be
used to give access to recreational areas in offpeak periods and weekends.

A demonstration of waterborne transit will seek to use waterways to supplement urban
transit, using existing boats such as hovercraft and hydrofoils. The initial demonstration will be
conducted in a city with existing ferry operations in order to take advantage of its experience in
conducting marine passenger services. The demonstration will determine consumer acceptance of
the service, economics of operation, reliability of existing boats, user response to various fare
levels, and changes in boat design needed to make the craft more acceptable for commuter
operations. If the initial demonstration is a success, the service concept will be tried in an area that
presently has no waterborne transit.

Automobile Restricted Zones

A one year study is underway to evaluate the feasibility of the automabile restricted zone
(ARZ) concept and to develop initial demonstration designs in several selected cities. An
automobile restricted zone is an area created in a congested portion of the city, such as the central
business or shopping district, where automobile traffic is prohibited or restricted. Such a zone may
range in size from a few blocks along several adjacent streets to large portions of major activity
centers. There are many forms of automobile restriced zones: an ARZ might be created through
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the imposition of severe parking restrictions, barriers to through traffic, or a ban on all automo-
biles. An automobile restricted zone is expected to lead to a reduction of transit travel time and an
improvement in transit reliability since transit vehicles will no longer be impeded by automobile
congestion. In addition, an ARZ could lead to increased transit usage, decreased land requirements
for parking, and decreased pollution, energy consumption, and accidents. All this would help to
provide a more appealing environment for pedestrian oriented activities on or adjoining the street.

There are several large and highly successful auto restricted zones currently operating in
Europe, but the few American ARZ's have typically been limited to closing off only one or two
blocks on a shopping street. At this time it is not known whether the results from European cities
are applicable to American ARZ's and further analysis (primarily socio-economic and political) is
needed. Accordingly, the tasks in the study include an investigation of past and existing ARZ
projects, an evaluation of the feasibility of the possible forms of the innovation for small, medium,
and large sized urban areas, and the development of site selection criteria. This will be followed by
a selection of possible demonstration sites and the development of a general demonstration design
and imptementation scheme for the selected sites. If the results from this study show ARZtobe a
promising concept — politically, economically and socially — an experimental demonstration will
be implemented.

Muilti-User Vehicle System

Concurrent with the ARZ study will be a similar study of the multi-user vehicle system
(MUVS) concept, in which initial demonstration designs for small, medium and large cities will be
developed. A multi-user vehicle system is most succinctly described as a user operated taxi, where
a fleet of vehicles is made available to qualified subscribers. There are different forms of multi-user
vehicle systems depending on the number and location of access points and the types of trips
permitted. There may be one or several well-defined terminals where users pick up and drop off
vehicles, or vehicles may be picked up and left at curbside anywhere throughout the service area.
Travel may be restricted to short trips within the service area or may include use of the vehicles for
commuting from the suburbs, or to feed line haul transit. It is possible, but by no means necessary,
that a MUVS could be an important part of the public transportation service within a large
automobile restricted zone. This combination will be examined in the study.

By more efficient use of fewer and smaller vehicles, MUVS should decrease congestion and
thereby lead to a decrease in travel times. In addition, there should be a decrease in parking
requirements, pollution and energy consumption and an increase in mobility for those who do not
own cars and for whom the use of public transit is not convenient.

Previous studies have emphasized the theoretical aspects of MUVS such as the design of
specialized vehicles and the modeling of a vehicle redistribution scheme, but no overall system
design emerged from the analyses, and the problems of designing an actual demonstration were
never confronted. The tasks in the present study are the same as for ARZ. If the study shows MUVS
to be a promising concept from an economic, political, and social viewpoint, experimental
demonstrations will be implemented.

Conges tion Pricing
The Service and Methods Demonstration Program is currently sponsoring activities to

investigate the potential applicability of congestion pricing, identify possible demonstration sites,
and conduct prototype design studies which will ultimately evolve into a demonstration design.
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Congestion pricing can be defined as a mechanism whereby automobiles are charged a
special additional price to travel in congested zones at congested times. Economists have
advocated congestion pricing over the last two decades as a means of achieving more efficient
utilization of street space in urban areas, It is possible that one reason why this idea has not been
implemented is the lack of clear and persuasive evidence regarding administrative, legal, financial
and political feasibility. Many studies have suggested that congestion pricing could be quite
beneficial to the community as a whole, but only a demonstration of congestion pricing will answer
the following questions:

. How feasible are the implementation, administrative and enforcing strategies?

. What shifts in travel pattern (level of trip-making, destination choice, modal shifts,
time of day choice) will result?

. How much revenue will be raised by a congestion pricing scheme?
. Can the revenues be used to offset any adverse impacts on the poor?
» Yhat will happen to retail business and the availability of [abor in the area in which

congestion pricing is implemented?

Congestion pricing is expected to serve the Service and Methods Demonstration Program
objectives of reducing transit travel time and increasing transit reliability by means of directly
effecting a reduction in area travel and easing of peaking problems in congested city centers. Such
a scheme would additionally encourage efficieht utilization of street and parking space, promote
higher occupancies in private vehicles, increase the use of conventional transit and para-transit,
and generate substantial revenues. It is hoped that congestion pricing would generate social
benefits such as reductions in congestion, noise, air pollution, and energy consumption and
contribute to the revival of downtown areas as desirable and attractive places to work, shop, and
conduct personal business.

A popular monograph has been prepared which provides a descriptive summary of
motivations, desirability, feasibility and costs of implementing congestion pricing. It also ad-
dresses questions of equity and efficiency, It is designed to provide local transport officials, policy
makers and interested citizen groups with the most relevant evidence accrued to date on the likely
impacts of congestion pricing.

In-depth analysis will be needed for the selection of demonstration sites, since few easily
accessible objective criteria exist. A careful study has been conducted to compare potential
measures. The next step will be to select about five sites for prototype design studies, which will
form the basis for the eventual demonstration design. The studies will identify periods and areas of
congestion, design appropriate pricing schemes, determine the instrument for administering the
plan, determine the level of charges, and estimate the incidence of costs and benefits. In addition,
they will consider possible ways of utilizing the revenues from congestion pricing to improve and
expand conventional transit and para-transit services and to alleviate negative impacts on the
poor.
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CHAPTER I

INCREASING TRANSIT VEHICLE PRODUCTIVITY

The objective of increasing transit vehicle productivity is increased economic efficiency in
the operation and scheduling of transit vehicles. Efficiency is measured by utilization of transit
drivers and vehicles, as reflected in the ratio of passengers served (passenger trips or passenger
miles) per unit of transportation service provided (vehicle hours or vehicle miles). Higher vehicie
productivity produces an associated decrease in the total cost of providing a passenger trip and
hence a reduced ratio of operating costs to operating revenue.

Transit vehicle productivity may be increased in essentially two ways: either the number of
passengers carried may be increased, while holding the units of transportation service constant;
or, changes in the transportation service characteristics may be made which result in a higher
passenger carrying capacity per unit of transportation service and per unit cost. The former is
generally accomplished by providing an improved level of service; the latter can be accomplished
by increasing the size and capacity of vehicles, or by changing the operating environment to enable
buses and drivers to make more trips per operating hour. As transit is a labor intensive system, the
most cost beneticial changes are generally those which enable a more intensive use of the driver’s
time.

An increase in transit vehicle productivity may be achieved through a variety of different
techniques and will be reflected in system parameters — passengers carried, units of transporta-
tion service provided, and costs per passenger or per unit of transportation —in different ways,
depending upon the type of service and the treatment applied.

The Service and Methods Demonstration Program is sponsoring Exemplary and Experi-
mental Demonstrations which employ a range of techniques for increasing vehicle productivity.
The experience gained from these demonstrations has already begun to yield valuable insights into
the circumstances under which given treatments can be successful. Demonstrations planned for
the future should continue to further the understanding of vehicle productivity changes. Demon-
strations which have increasing transit vehicle productivities as a major objective, to date, have
focused largely on the efficiency of the vehicle operating environment to increase productivity.
However, it should be pointed out that all of the demonstrations discussed previously under the
objectives of the increased coverage and reliability and decreasing travel times, if successful,
should experience increases in ridership. Unless proportionate increases in vehicle hours or miles
are required to accommodate the increased ridership, an increase in transit vehicle productivity
will also result.

ESTABLISHED AND ONGOING DEMONSTRATIONS

The demonstrations of increased productivity are discussed and compared in the remain-
der of this chapter. Table 3 contains the characteristics, features, and status of these demonstra-
tions. Table 4 shows results, in terms of various productivity measures, for the operating
demonstration projects.

Two quite similar demonstrations which have effectively increased the carrying capacity of

buses by increasing the number of bus trips per bus hour are the Shirley Highway and the U.S. 101
Marin County express-bus-on-freeway demonstrations. In each case, a form of exclusive bus lane
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TABLE 3.

DEMONSTRATIONS AIMED AT IMPROVED

TRANSIT VEHICLE PRODUCTIVITY

PROMLECT
TITLE

PHOTECT TOCATLON AND
DEMONSTHATTON DATES

PEOJECT CUARACTERISTICS

TECIERIIES BMPLOYED TO

INCREASE VEHICLE PHOLUFITIVITIES

[ROJRCT STATUS

0.5, 10
LExeLuslve
and Regservad
Lbus Lanes

Macin Couaty,
California

SepLemper 1972

Conuuter bus [service an
contraflow and with flow
exclusive and resecved
bus lanes on U,S. 101;
lanes are ubllizcd by 12
bus routes

Oeereased Lravel tlucs
& inereased relilabiiicy
enable buses to make
mere tripe per hour

F.M. peak contrallow lanes
bhegan operatlion in Sept.
1972; A.M. peak lancs
bepan vperation Dec. 1974;
o be extemded March 1975

Shirley
Highway
Express
Luz-on-freaway

Shitley (lghway
Comecting durlliern
Virplnia Subuths to
Wash,, I.C.

April 1%49 -
Recember 1974

Express camnuter hus scr-—
viza, uslng 11 miles of
exclusive frecwsy lanes
{2 reversible luncs);

9% buses use the lanes

re serye ]7 Tis,

Decreased travel rimes &
incressed reliability
enable buses to make moTo
trips per hour

Capstructlan to be
conpletad in ODetober 1075

Double Deck
Eur

Hew Yotk Cicy

(Manhattan)

Los dngelea (Saun
Bernardinu Fxpreas
Buzway)

January 1375 -
Davcubicr 1977

4 douhle deck buscs
operating on 2 Jocal
Manhattan roule,
characterized hy
shaTt paarengetr
tripr, nvercrowding
and autamobile
cangestlon; 2 daoble
deck Wizes Un expTess
commuter routes,
characterized by
long passenper Crips
B hiph speads,

Increase bus size

Lo incrcase capacily
for leas tlhan a pra=
portlonate increase in
in capital cost, and
na additional welidcles
ar drivers rvequired.

Tos Angeles buses began
sarvice im April 15975,
Wew York ity buses ta
begin service in
January L1076,

Inrepraled Creece, Leenmdequoit, & Demand responaive and Computerized vehicle dis- DRT servlee has been in
Transit Henrfctbta, auburbs of subscription service, ratching €0 maximize aperation in Greece sluce
Uemonstration |Rochester, WY, uslng smalt buses in efticiency of wehicle 1972, Service will hegin
medium Jensily, opcrabinns; substitutiaon in Tromdequoit 1o Hov.
medium income suburbsa of DRT [or Fixed route 1975, and in Henrletra in
af a larpe garyice where DRT can Sepr. 1976.
metronalitan ared operate mave cLficiently.
March 1973-
Septemher 1977
Trowm LewneT Washinpton, B.C. OFf peak citeulalion Ueilized non-productive Jervice walutained by
service in the downtown driver cime from other Washinptnn Merropolitan
area, connecting arsas patts nf the system; Area Trausit Authoricy
of dense employment com- increased ridership (WMATA)
cealtation wich the re= through use of a unique
37l shopping core. ronal fare system,
Decemhar 1972~
June 1974
Freo Fare Uoiversity of Tree fare bus service on Pree Fare Lrausit, in Service is being continmed
Teansit Massachuselts 22 iniles af an & of[ conjunction with by Lhe Universicy ol #Mass.

Demonstration

amherst, Mass.

Febuary 1972-
TDecember 1973

campus bug Tontea con-
uceting the campus wikh
the Town of \mherar's
shopping .d residential
ATeas. ag papulatlon of
duher.c ie 27,000
focludiug 16,500 resi-
dent students. Campus
parking reduced 46% and
pevipheral parking begun,

inrreased coverage
and redured numher

of campus parking
apaues increases
tranait rildership and
vehiele produclivities
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TABLE 4.

ACHIEVEMENTS OF DEMONSTRATIONS AIMED AT

IMPROVED TRANSIT VEHICLE PRODUCTIVITY

NEMONSTRATIONS

PRODUCTIVITY MEASURES

Passenger/
Yehicle
Hour

FPassenger/
Vehicie
Mile

Pass. Mile/
Seat
Mile

Oper. Costs/
Yehicle
Mile

Mmer. Costs/
Vehicle
Hour

Oner. Costs/
Fassenger
Trip

Mper. Costs
to

Revenue

Rus
Canacity
Increase

Fus Trips/
Tray
Increase

Fagsenger
Trips/Day
IncTease

Bus Capital
+ Oper. Cost
fMonth Saved

0.5, 101,
Marin County,
Exclusive and
Rescrved Rus
Lanes

15

675

Shirtev llighway
nApTess Bus
an Freegway
(Late 1972)

22.49

t0.84

.98

426,000
(17 addi-
tional
buses])

Nouhle Teck
Bus, Mow
York City and
Los Angcoles

45-50 seats
/bus to
T0-85
seats/bus

Intesrated
Transit
Icaen=tration
(Ire-Nemonstration
Statistics

Yor. 1874}

§1.29

§14,37

Towntowner
Kashinutan, D.0C.

i

1974

51.5

$2.33

t11.918

412,34

I'ree Tare, Amherst
lIniv., af

Massachusetts
Spring 1973

Nec. 1473

43.3
86.0

$0.41

£0.14




for express buses was provided on a freeway (Shirley Highway in Washington DC and U.S. Highway
101 in Marin County, California) serving corridors which are heavily traveled by commuters and
heavily congested during peak hours, In both cases the lanes effected significant decreases in
travel time and improved reliability of schedule maintenance in a manner which allowed more
efficient scheduling of bus trips.

Inthe case of U.S. 101 in Marin County, results to date are available only for the PM peak,
as the AM peak express lanes have only recently been opened. Since the evaluation has not yet
been completed, available system operating statistics are currently limited. The operator has
stated, however, that scheduled trip times have been reduced by an average of 10 minutes on 12
different routes which operate over the lanes, enabling nonproductive vehicle time to be elimina-
ted. Buses which previously sat idle downtown, waiting to make the last peak hour trip, now can be
utilized more effectively during the peak. The net effect is stated to be an increase of 15 trips
within the evening peak period, producing an associated increase in passenger trips of 675, and a
decreasein the ratio of cost to revenue,

The Shirley Highway experience is equally successful, but has been measured in a
somewhat different manner. Because routes and coverage have been changed in conjunction with
the opening of the exclusive lane, direct comparisons with pre-demonstration bus productivity
would be misleading. However, the project evaluation team has estimated that to provide the same
number of bus trips per day without the exclusive lanes would now require 20 additional buses or
an operating cost increase of $30,000 per month. Thus, it appears that the provision of exclusive
bus lanes in corridors where travel is characterized by congested commuter traffic can produce
significant benefits in service level improvements 1o travelers and in productivity increases to
transit operators.

A somewhat different approach to increasing transit vehicle productivity is being taken
along a commuter corridor (El Monte Freeway) in Los Angeles. Two German Neoplan double deck
buses with a capacity of 84 seated passengers plus standees wiil be substituted for conventional
(45-50 seat) buses for some of the runs. The total number of route miles and vehicle hours will
remain constant, but vehicle capacity and thus presumably vehicle productivity will be increased.
As no new drivers will be required, operating and capital cost increases are expected to be less than
proportional to that required to provide a similar capacity increase with conventional buses.

~ In New York city, eight British Leyland buses, four of which are funded by the Service and
Methods Demonstration Program, will also be operated, but under very different travel conditions.
The buses, with a capacity of 64 seated passengers plus 19 standees, will operate over two local
Manhattan routes characterized by short trips, crowded vehicles, and heavy traffic congestion. As
in Los Angeles, the use of double deck buses should increase vehicle productivity (measured in
passengers per vehicle mile or passengers per vehicle hour) for a less than proportionate increase
in capital and operating costs, and without further contributing to problems of congestion and
pollution,

In Washington, D.C., the “Downtowner” demonstration (see Appendix G) represents
another approach to the problem of eliminating nonproductive driver time. The off peak, fixed
route service on “midi” buses (25 seats plus 15 standees) provides downtown circulation between
two areas of dense employment concentration through the retail shopping core at 6-minute
headways. Because the new service was designed to serve off peak trips, it was able to utilize
drivers from other parts of the transit system who would otherwise be idle because of low off peak
demand. Thus, the marginal cost to the system as a whole of providing the new service was low,
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because it required only a few additional drivers. The average operating cost per vehicle hour of
"'Downtowner” service ($12.54 in 1974) can be compared to the system average ($18) to show
that the service contributed to a net system reduction in cost per vehicle hour of service.
Additionally, the “Downtowner”” offered a unique zonal fare system, which is considered to have
increased ridership and thus vehicle productivity. Riders boarding in either of two end zones paid a
fare of 25 cents, while riders boarding in the core shopping zone paid only 10 cents: a round trip
from the employment areas cost a total of 35 cents.

The data in Table 4 shows that in the course of a year vehicle productivity for the
“Downtowner service increased by 39 percent, from 36.9 to 51.5 passengers per vehicle hour; or
alternatively, by 29 percent, from 7.4 to 9.6 passengers per vehicle mile. This reduced the cost to
revenue ratio from 2.4 to 1.6.

Another method of increasing vehicle productivity is being demonstrated with the Roches-
ter, New York, integrated fixed route, demand responsive system. The demonstration service area
is a medium density suburb with some fixed route transit service. The type of service offered is
demand responsive and subscription, serving local travel, short commuter trips, and feeder trips
to longer fixed route travel.

The characteristics of the Rochester service are quite different from the demonstrations
described previously. Consequently, the treatments being applied to increase vehicle productivi-
ties differ substantially from those previously described, as they are tailored to the characteristics
of the service and the service area. Two different methods of analysis are involved — one dealing
solely with the efficiency of the routing of demand responsive vehicles and one dealing with the
efficiency of the fixed-route plus demand responsive Rochester Transit System.

The installation of a computerized system of vehicle routing and dispatching for Dial-a-Ride
vehicles is expected to produce a greater efficiency in both control room operations and vehicle
routing. The result may be an increase in vehicle productivity by several measures. From a system
point of view, more efficient use of vehicles would produce a higher ratio of passengers per vehicie
hour and would increase the effective system capacity. From the point of view of individual trips,
routing circuity may be lowered, producing a more favorable ratio of passenger miles {by the most
direct route) per vehicle mile. That is, the number of miles which a passenger travels out of his way
to accommodate other passengers would be minimized. Finally, if the computerization achieves
higher levels of service (as measured by wait times and ride times), ridership should increase,
producing a further increase in vehicle productivities. It should be noted that ndersh|p levels, and
thus productivities, for this system are relatively low. Very small off peak load factors imply
individualized service. Increased ridership will allow the computerization to effect more efficient
routings and vehicle utilization than at present. Also, improved routing and control may allow a
reduction in the number of vehicles with no deterioration in service. The statistics presented in
Table 4 show vehicle productivities on the Dial-a-Ride system only, before introduction of
computerization or system integration. As can be seen, increased vehicle productivities would
provide an important reduction in operating subsidies required.

Vehicle productivity on the total transit system can be increased by the substitution of Dial-
a-Ride service for fixed route services in areas and times of the day where Dial-a-Ride can operate
more efficiently. Such a situation is characterized by a fixed route service with very low patronage
in an area in which Dial-a-Ride is operating with excess capacity. In one such case, a recent
substitution of Dial-a-Ride for fixed route service enabled the fixed route service to eliminate
nonproductive vehicle hours and miles, raising fixed route system productivity. It also may enable

46



Dial-a-Ride service to utilize more intensively vehicles which are already in service, increasing the
number of passengers carried for a less than proportional increase in vehicle hours of service.
Results from this substitution of service are not yet available.

In Amherst, Massachusetts, the University of Massachusetts operated a demonstration
(see Appendix J) which increased vehicle productivities through ridership increase. The new
ridership was attributable to increased transit coverage and a free fare policy, plus increased
parking fees and parking restrictions. The University campus is located within the town of
Amherst, its 6,000 employees and 24,000 students dominate the town of 32,000. Sixteen
thousand five hundred students live in the town on and off campus, and the rest commute from
outside. Because the campus in the town is a major traffic generator, traffic patterns were highly
concentrated, producing severe congestion. A coordinated package of service improvements was
designed to address the problem of automobile congestion on the campus and inadequate
transportation for people who did not own automobiles. The service improvements were imple-
mented in stages.

During the first semester of the demonstration, service was expanded from a 4 bus system
with 14 on campus route miles to 13 buses providing 120 vehicle hours of service on 88 route
miles connecting high density housing areas to the campus and the town center. in the second
semester three more buses were added, vehicle idle time at bus stops was reduced, and vehicle
hours of service increased to 170 hours per day. Service to outlying points was cut back, but
frequency was increased on all other routes. At the same time the number of core parking spaces
was cut by 46 percent and core parking fees were increased $5 to $41 and $55. Shuttle bus
service was provided to previously unused peripheral parking lots. Because of the number of
changes which were introduced at one time and the additional complicating effects of the energy
crisis it is extremely difficult to attribute ridership and vehicle productivity changes to any single
pelicy. However, vehicle productivity did increase from 55 to 90 passengers per vehicle hour in the
second part of the demonstration. Daily ridership doubled from 6,500 to 13,000 during the same
time period. The result was a low operating cost per passenger trip of eleven cents. Passenger
volumes have continued to increase since the end of the demonstration period. The important
conclusion from this demonstration is that in "university towns” a bus service and parking policy
having the the components described here can be very successful in obtaining high vehicle
productivities and relieving problems of auto congestion and limited student mobility.

FUTURE DEMONSTRATIONS

A number of demonstrations of techniques for improving transit productivity will be
conducted in FY 1976 and 1977. The concepts to be demonstrated include subscription van
service, subscription bus service, and shared ride autos. In addition, studies will be undertaken
leading to demonstrations of the potential of pre-paid passes, light rail, and reduced fares.

Subscription Van Service

It is often difficult to provide efficient, economical transit service to low density urban
areas. The long pickup and distribution route makes it difficult to fill a conventional transit bus, and
some residential areas are so far from work locations that a bus can make only one trip during a
peak period. A new driver and bus would have to be provided to carry each increment of
approximately forty commuters.
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One strategy for providing transit to commuters from low density remote areas is the use of
subscription vans, or van pools. One of the commuters drives the vehicle, a 10-12 passenger van,
picks up other commuters, and transports them to work and back. This service concept has been
used effectively by several major corporations, It is popular with the riders and covers total costs
through user charges. Although the concept has been successfully tested by individual employers,
the service is not planned as part of the total urban transportation system by the public body
responsible for providing transportation services.

Some of the problems that a demonstration of this type may encounter are in the area of
insurance and competition. Vanpool drivers and their employers may be open to liabilities arising
from accidents or loss of personal property by riders. Additional insurance protection may be
required which will vary from one locality to anather. Transit companies (if they are not involved in
operating the subscription service) and taxi companies may object to the competition from
subscription vanpools. The point should be made that service of this type may increase the use of
transit or taxis during the day by vanpool passengers as they do not have a car for use on local trips
or errands.

The purpose of this demonstration is to show that subscription van service can effectively
supplement fixed route transit systems without adversely affecting existing transit service, and
that the service can be organized by the transit provider. Initial demonstrations will be conducted
inFY 1976,

Subscription Bus Service

Subscriptidn bus service (also referred to as “bus pooling’™) has been introduced in several
localities such as Reston, Virginia and Rochester, New York in the past few years. Such services are
generally aimed at commuters whose urban travel needs are not adequately served by conven-
tional mass transit services because they live in lower density areas or localities far from the CBD,
or work in non-CBD employment centers. The efficient operation of a subscription bus service
requires a large number of riders {35 or more) traveling from a relatively concentrated area or a
few park-and-ride sites to a major employment center. Past uses of subscription bus service have
necessitated a long trip distance to utilize the driver and vehicle economically while charging a
reasonable fare.

Demonstration projects dealing with subscription bus service would attempt to show that
such service could effectively supplement fixed route service without adversely affecting the
existing service. This subscription service could be provided at little or no cost to the taxpayer. It
offers a higher level of service than conventional bus transit in the types of residential areas
mentioned above.

Subscription service has not been particularly successful for short commuter trips (less
than 10 miles). The cost of providing one short trip in a peak hour does not differ much from the
cost of a long trip, and passengers resist paying comparable fares for less perceived benefit. But a
coordinated program of staggered work hours in a major employment area, a subscription bus
service could cover two to three routes per peak period, thus greatly improving productivity and
reducing the cost to the passenger.

Demonstrations of subscription bus service will be promoted in FY 1976, to be followed by
further demonstrations which will build on the experience gained.

49



Shared Ride Auto

One method of using the excessive capacity in low occupancy auto on highways is to
provide the means and incentives for some auto drivers to carry other commuters as passengers,
thus increasing vehicle productivity in terms of persons carried. However, the difficulty of
organizing carpools and the lack of incentive for commuters to form them limits the wide spread
use of conventional carpools. This demonstration proposes a way of organizing shared rides by
providing assembly areas or fixed routes where passengers can wait for rides in any number of
vehicles going to their destinations. The demonstration would also work out arrangements by
which drivers could charge fares.

There are currently several barriers to implementing this type of operation. Legal and
institutional questions must be addressed, as well as problems of insurance, maintenance
standards, passenger and driver security, and service reliability.

Although the final design of the service will depend on site conditions, the following
description should give an idea of how the shared auto will operate. A license will be issued to a
private auto owner to carry commuters to and from work along specified routes or from specific
sections of the urban area. The service can be operated on a subscription basis, in which case it
would resemble a carpool, or passengers may be picked up at designated loading points or along
designated routes, in which case it would resembie a jitney service. A shared auto may be allowed
to pick up passengers on certain streets or sections of streets in a suburban area and then operate
non-stop to an employment area. Park-and-ride lots can be established where commuters will have
access to a shared auto. In all likelihood, the same persons will ride the same vehicle or groups of
vehicles every day. However, this scheme will allow a backup for those days when an individual’s
schedule varies.

Some of the advantages of shared autos are that they can serve destinations such as large
non-CBD employers that cannot be conveniently served by fixed route bus, and they can be used to
reduce severe overcrowding on certain transit routes in peak periods.

During FY 1976 a site specific study will be performed with the intention of developing a
demonstration of the concept if it proves feasible and the stated problems can be overcome.

Prepaid Passes

A study of fare policy and fare collection mechanisms is being conducted to assess the
potential of pre-paid passes forincreasing transit vehicle productivities.

The basic concept of pre-paid passes is that a change in the riders’ perception of the cost of
a transit trip will increase trip frequency. By allowing the transit user to pay for a transit pass in
advance, through periodic billings, or through payroll deductions, the fare visibility is lowered, and,
in the case of unlimited trip passes, the fare itself may frequently be lowered. If this results in
increased trip frequency, vehicle productivities will be increased with no change in level of service,
or vehicle operating policy. Additional benefits may accrue through time and cost of fare collection.

This study of pre-paid passes, examining the experiences of past and present pre-paid pass
programs, is currently underway. The product of the study is a report on the most promising
mechanisms and policies for implementing pre-paid pass programs and the plans for demonstra-
tions which will incorporate these techniques.
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Light Rail

Another way of achieving better productivity is through the use of vehicles sized to fit the
passenger demand on that route. The demaonstration using double deck buses, described earlier, is
based on this principle; another possibility is the use of light rail vehicles. Because of its suitability
to articulated vehicles operated by a single driver, light rail may offer advantages in productivity.
The Service and Methods Demonstration Program is making preliminary investigations into the
potential for a light rail demonstration.

Reduced Fares

A number of cities have introduced reduced fares at off peak periods as a way of inducing
some riders to shift from the congested peak period to the uncongested off peak. Most commuters
have little choice over the times at which they travel to work. But shoppers and others on personal
trips, who make up-as much as 20 percent of the riders in rush hours, can be diverted to off peak
trips by fare reductions. This diversion of riders has the double effect of reducing crowding at rush
hour and increasing ridership at off peak times when excess capacity exists in transit vehicles, and
additional riders can be carried at very little additional cost. Reduced fares may also attract new
riders to the system. If a system increases its passenger miles without adding vehicle miles, its
productivity has increased. Fare reductions at off peak periods may thus offer an alternative way of
improving vehicle productivity. The Service and Methods Demonstration Program is investigating
a study of this approach to improving productivity.
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CHAPTER V

IMPROVED TRANSIT SERVICE FOR THE
TRANSIT DEPENDENT

Many people are transit dependent because age, income, or physical disability restricts
their ability to own or use an automobile. Their mobility is severely limited by the restricted
availability of transit, the high cost of taxi service, and their inability to make arrangements to be
chauffered by auto. The problem is particularly acute for the elderly and handicapped. According
to a study of transportation for the elderly and handicapped by the National Urban League,
limitations of conventional fixed route transit have made it inaccessible to 37 percent of the urban
handicapped and elderly population, because their age or infirmity prevents their being able to
board the vehicle (8 percent) or to reach the nearest transit stop (29 percent). Consequently, 14
percent of their personaf travel is by taxi as compared to 2 percent for the general public.

The objective of increasing public transit for the transit dependent is aimed at meeting the
travel needs of a population, who, by reason of personal handicap, age or economic status, cannot
make effective use of existing public transit. The Service and Methods Demonstration Program is
sponsoring demonstrations of specially tailored door-to-door service, which include the use of
improved or modified equipment. Additional study of the requirements and needs of these user
groups is also being conducted.

Vehicle design changes to accommodate physical infirmities focus on ease of ingress,
egress, and safe comfortable riding conditions. This usually involves vehicles with lower steps,
improved handrails and stanchions, adequate seating, and wheelchair lift devices. Operations and
service improvements are achieved by coordinating transit supply, schedules, and routing with the
travel needs. The major trip purposes are oriented toward personal, medical, shopping, and
social/recreational travel. The needs of the elderly, handicapped, and other transit dependent
groups can often be best met by some type of door-to-door, demand responsive service. Because
much of this travel is planned in advance, reservation and contract operations are being widely
used to avoid the large costs involved in serving a dispersed, low density market on a rapid
response basis. Coordination of transit service with the schedules of health and social service
centers further increases the efficiency and capacity of the system. Also, since the demand occurs
primarily during off peak periods, in some cases the service may be made avaitable to the general
public during peak periods to increase system productivity.

Other elements of this kind of service include a vigorous marketing program combined with
registration of eligible users. Low fares and prepaid passes or billing systems are valuable to
accommodate the limited financial resources of many of these users.

The following sections contain a description of the demonstrations of these concepts and a
discussion of the results achieved.

ESTABLISHED DEMONSTRATIONS
There are seven demonstrations currently in operation that have been specifically designed
to achieve the objective of improving transit service for the elderly and handicapped. These

projects are located in Cranston, Rhode Island; Lower Naugatuck Valley, Connecticut; St. Peters-
burg, Florida; Lincoln, Nebraska; Cleveland, Ohio; Syracuse, N.Y.; and Baton Rouge, Louisiana.
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Additionally, a demonstration project in Rochester, New York, now in the planning stages, will be
providing specially tailored transit services for the elderly and handicapped as a part of its
integrated demand responsive and fixed route public transit system.

Table 5 contains a summary of the characteristics and features of five of these demonstra-
tions. They are distinct from each other in terms of transit service area, residential density of
potentially eligible ridership, and vehicle fleet size. The Cranston TRANSVAN system, which began
in March 1973," is representative of a medium sized transit service area, a medium level of
residential density of potentially eligible ridership, and a small vehicle fleet size (two 19 passenger
Flxettes and a GM coach retrofitted to accommodate wheelchairs). The Naugatuck Valley Transit
District, serving Shelton, Ansonia, Seymour, and Derby, Conn., was initiated in March 197 3. Itis an
example of a large transit service area, a low residential density of potentially eligible ridership, and
a medium sized vehicle fleet (six specially equipped 21 passenger buses, one of which can
accommodate wheelchairs, plus three 1 3 passenger vans). St. Petersburg's TOTE (Transportation
Of The Elderly) system, which was initiated in September 1973, is representative of a smali transit
service area, a high residential density of potentially eligible ridership, and a relatively large fleet
size (eleven 13 passenger vans plus two vans equipped with wheelchair lifts that accommodate ten
passengers in addition to one wheelchair).

Rochester's PERT (Personal Transit) Dial-a-Ride system operates within a medium sized
transit service area. The residential density of the general public served by this demonstration is
approximately 4,000 per sq. mile, whereas the residential density of the handicapped and elderly
population is 330 persons per sq. mile, similar to Cranston, The initial fleet size for the Rochester
demonstration is 15 vehicles, with one specially equipped vehicle to accommodate wheelchairs.
Rochester plans to experiment with dedicating some portion of its fleet to service the handicapped
and elderly population during the off peak periods.

While these demonstrations have many unique features, there are general similarities and
characteristics common to all of them. They all provide door-to-door service including some form
of demand responsive, or dial-a-ride service, as well as advanced reservation and/or subscription
service. :

A variety of vehicles from 10-13 passenger vans to smail 19-25 passenger buses are
being used in these demonstrations. The smaller equipment provides the maneuverability required
for door-to-door service in residential areas. At least one vehicle in each demonstration is specially
equipped to carry passengers confined to wheelchairs.

In all cases, eligible persons are required to register with the transit agency before
becoming a rider. However, each project is different with regard to the eligibilty requirements for
registration (see Table 5) and the frequency of registration (Cranston's registration is on a
quarterly basis, whereas registration for the Naugatuck and St. Petersburg systems are valid
indefinitely).

'‘Between 1971 and 1973, a limited transportation service for senior citizens living in elderly
housing was provided under local auspices.
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Cranston's TRANSVAN system serves a variety of trip purposes both within and outside
Cranston, on an advanced reservation basis with the required period of advance notice varying
according to trip purpose. The service can be characterized as many-to-many, many-to-few, and
many-to-one (depending on trip purpose and user group). Reservation is on a first call-first served
basis and scheduling routing is manual.

The Naugatuck Valley Transit system offers group service on an advanced reservation and
subscription basis and individual ridership on both su bscription and demand responsive basis. The
group ridership (rent-a-bus) is the predominant type of service. Social service and health agencies
in the Lower Naugatuck Valley subscribe to rent-a-bus service and obtain regular weekday service.
Other groups can charter buses on a demand responsive basis (first call-first served) for use
during evening hours and on the weekend. The rent-a-bus is essentially a many-to-one service. The
subscription service is a many-to-many service. The demand responsive service is constrained to a
few-to-many service due to the competing demand for vehicles arising from the rent-a-bus service.
The scheduling and dispatching functions are manually operated and arranged by telephone and
two-way radios,

St. Petersburg’s TOTE system provides reservation, subscription, and demand responsive
service." Additionally, buses can be chartered by groups for trips outside as well as within the
service area. The TOTE system provides both many-to-many and many-to-one services. Demand
responsive service and advanced reservation service are, as in the case of Valley Transit District
(VID) and TRANSVAN, telephonically arranged and manually controlled by a
scheduler/dispatcher,

Cranston's TRANSVAN advanced reservation service is, by caomparison with VTD and
TOTE, more constrained. Selected destinations are available only on specified days. This limitation
is largely due to the small fleet size of the TRANSVAN system.

The demand responsive service provided by TOTE is the most widely available of the three
programs. By contrast, VTD offers demand responsive service only on a once-a-week basis to each
of five subareas, and TRANSYAN offers demand responsive service on an emergency basis only.

The three systems have markedly different fare policies. Cranston uses a prepaid pass
system ($1.25 per month or $3 per calendar quarter for unlimited rides). VTD issues a credit card
to each registrant, and users are billed on a monthly basis. The specific user charge is based on
10.5 cents per vehicle minute, but is adjusted to account for vehicle occupancy, time of day, and
the status of the user, (handicapped and elderly or general public) as well as other factors. The
credit card fare collection system is named FAIRTRAN. A special feature of this system allows an
agency or other third party to pay all or a percentage of a customers specific ride. Limitations on
fare sharing can be designated based on day, time, location, or maximum expenditure per month.
St. Petersburg’s TOTE service has a two level fare structure. The fare for advanced reservation
service is 35 cents per one way trip. The fare for demand responsive service is 60 cents per one
way trip. For round trips with an uncertain return time, the return portion is treated as a demand
responsive trip.







The success of the ongoing demonstrations can be measured in a number of ways. In terms
of eliciting registrants (who may or may not actually use the system), the projects have met with
varying success {see Table 5). Cranston (the only system with periodic, as opposed to one time,
registration) experienced a fairly steady increase in registration, from 280 to 545, between
December 1972 and December 1973. In the next quarter, registration dropped to 500,
presumably due to the saturation of TRANSVAN's limited vehicle fleet capacity. Approximately
850 different Cranston residents have registered for the service at one time or another.
Comparing the latest registration figures of 500 with the eligible (elderly and handicapped)
population, the market penetration is around 5 percent. The gradual increase in registration to
saturation levels of system capacity is attributable o the intensive publicity program initiated in
1972, consisting of radio spots, press releases, posters, and newsletters. Although Cranston has
no plans at present for expanding the service, it appears that any such expansion would elicit
additional registrants.

The Naugatuck Valley Transit service similarly experienced an increase in registration
levels until February 1974, when registration was discontinued due to system saturation. The
3200 registrants as of that date comprised 2000 handicapped and elderly persons and 1200 of
the general public, representing about 28 percent of the elderly and handicapped market and 40
percent of the existing transit using general public. In contrast to Cranston, an intensive
registration campaign was not reguired. A transit strike occurring at the same time that
registration was inaugurated explains why there was a strong initial response from the general
public. Communication of the program to the elderly and handicapped was effectively handled by
social service agencies,

Registration for the St. Petersburg TOTE service began in May 1973, prior to initiation of
service. At the same time a major publicity campaign which consisted of brochures, posters, news
spots, and a newsletter, was launched to penetrate the target market group. Almost 7,000 persons
were registered during the pre-service period. By April, 1974, one-half year after service began,
almost 12,600 persons had registered. By the end of 1974 registration reached 16,000, or
approximately 42% of the potentially eligible ridership.

TOTE service has not yet been saturated. St. Petersburg plans to continue registration
among the elderly and is also considering implementing service in other areas of the city as well as
opening registration to the general public. The present under utilization of the vehicle fleet can be
partially explained by a large amount of fixed route service on the Municipal Transit System, which
provides service along 36 routes, many of which lie within the TOTE service area.

An examination of actual user demands for those three ongoing projects provides an even
better comparative measure of success than registration levels, since the registration figures for
Naugatuck and St. Petersburg (which include persons who no longer use the service) probably
tend to overstate market penetration relative to Cranston. Moreover, registration statistics alone
can be a misleading indicator of service usage patterns.

Cranston's vehicle fleet is able to serve about 2,800 person trips per month {or 930 trips
per vehicle per month). Since the service has reached a saturation point, this volume of trips
probably understates the monthly demand for TRANSVAN service.






the potential monthly demand in the region probably exceeds 11,800 trips. Hence, ridership is
expected to increase when Naugatuck receives the nine additional vehicles it has ordered.

St. Petersburg's relatively large fleet of vehicles currently serves about 9,800 person trips
per month (1,100 trips per vehicle per month, with only @ out of 13 vehicles in operation). This is
an unsaturated system and St. Petersburg is considering opening service to the general public in
order to obtain greater vehicle utilization. As noted before, the existence of good alternative public
transit (which has recently initiated a $2 per week unlimited pass) has had an effect on the market
penetration of TOTE,

The recently initiated Rochester dial-a-ride demonstration features two weekly subscription
services for the handicapped and elderly. One service runs between an elderly housing project and
a supermarket which is paid for by the supermarket at no charge to the elderly. The other service
provides rides to a shopping center at a 25 cent fare. Fares have also been reduced on the off peak
for the elderly and handicapped using the dial-a-ride feeder to fixed route service. A thorough
survey of the handicapped and elderly population will be conducted to assess the travel needs of
this market. Rochester has begun to work with local social service agencies in order to understand
better the mobility problems of the handicapped and elderly.

QOverall, it can be concluded that the ongoing demonstrations have been successful in
providing door-to-door, inexpensive transit service to groups of persons who would otherwise face
severe barriers to mobility. The projects discussed above employ a wide variety of operational
policies and procedures in a variety of service area applications. The most effective approach to
serving elderly and handicapped needs varies with the SMD site characteristics. The program has
demonstrated a variety of techniques for serving this market and is thereby encouraging other
localities to apply those techniques appropriate to their area. However, the preceding comparison
of registration and travel statistics does illustrate a strong potential for imbalances to arise
between service demand and supply. This in turn suggests the need for careful planning (and
possibly staged implementation) of elderly and handicapped transportation systems to ensure that
the type of service and system capacity are compatible with user needs.

FUTURE DEMONSTRATIONS

In addition to the knowledge already gained from the current set of demonstrations,
understanding of methods for serving the needs of the handicapped and elderly will be improved
by demonstrations planned for the near future.

A transportation broker is one concept which will be tried in Santa Clara, California. The
demonstration will employ an individual or individuals to serve as a "transportation broker” for
particular target groups desiring some form of transportation. The broker will act as middie man
between clientele and the transportation providers. The primary functions will be: 1} to group
individuals desiring travel to some common destinations in order to reduce individual travel costs,
and 2) to develop and maintain contact with various groups, agencies, etc, serving the elderly and
handicapped, to increase a market for transportation among these groups.

By grouping riders for one trip the broker would reduce the cost to his clientele while
bringing more business to the provider. In Santa Clara County, the broker will work independently
and obtain a Commission from clients. However, the broker could work as an employee of a
transportation provider, or an organization serving the target groups.
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A transit service model that has proven itself on an experimental basis in Naugatuck Valley,
Connecticut, as an effective means to improve service for the elderly and handicapped is being
transferred to two medium size cities, Portland, Oregon, and Albuquerque, New Mexico. It will test
the upper limit of city size for this type of service which incorporates a range of demand responsive
services to meet the special travel needs of the elderly and handicapped. Under this concept the
many separate interests of social welfare agencies in transporting their clients are coordinated and
the appropriate agency bilted for all or part of the particular client's transportation. A credit card
device developed for this function was used in the demonstration in Naugatuck Valley. It is
estimated that there are forty medium size cities simiiar to Portland and Albuquerque {i.e. up to
500,000 population) where this concept would have application. .

Specific elements included in the Portland and Albuquerque projects are;

L. Flexible routing with three types of service modes offered; fixed route, subscription
service, and demand responsive.

2. An automated credit card fare collection system that eliminates cash payments by the
use of credit cards and monthly billings. This allows variable fare schedules with formulas based on
distance, time, number of other riders, and rider status.

3. Coordinated agency transportation allowing social service agencies to discontinue
separate transportation services. The “fare share” element of the fare collection also permits
agency client costs to be shared by agencies and their clients.

4. Specially modified vehicles with safety and comfort features that meet the needs of the
elderly and handicapped.

The development of a transit service model for meeting the mobility needs of the elderly
and handicapped in a large city is even more difficult. Consequently, a study leading to a
demonstration design has been funded in Chicago. A demonstration in a large urban area will have
the objective of reducing the multiple, fragmented efforts by various agencies serving elderly and
handicapped and other transportation disadvantaged by esteblishing a centralized provider of
transportation. The provider may involve a local transit operator, taxi operator, or a combination of
both.

A demonstration is currently in progress in Danville, llinois, involving the concept of user-
side subsidies. User-side subsidies are those paid directly to users so that they can afford more
transportation services. Tickets can be purchased by selected users at reduced cost and used to
purchase transportation services at full market rates. The major hypothesis being investigated is
that a user-side subsidy is an effective way to sponsor improved mobility for selected groups,
particularly elderly and handicapped persons. The viability of the user side subsidy as a means for
improvements and development of local public transportation services is also a question of
considerable interest.

If user-side subsidies prove to be an effective way to encourage the development and
provision of efficient public transportation for specific target user groups, the technique will be
considered for more widespread use. It appears to have an advantage over many existing subsidy
mechanisms in that it allows the user group to make transportation choices. Further, subsidies
need not be limited to publicly owned transportation systems; private operators can compete for
them, with the most efficient operators benefiting most from the subsidies.
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Criteria have been developed for selection of additional demonstration sites. Information is
being gathered on places where user-side or similar subsidies have been or are being utilized.
Some of these will be published as case studies.

Future demonstrations such as those described here are in various stages of planning.
Those based on expansion of tested and successful concepts are in the later planning stages while
the more experimental demonstrations require further time for concept refinement and site
exploration. All of the demonstration efforts for elderly and handicapped are intended to provide
transit operators with information and an array of methods for meeting the proposed UMTA
.Elderly and Handicapped reguiations.
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CHAPTER VI

SUPPORT ACTIVITIES

In addition to conducting demonstrations and studies leading to demonstrations, the
Service and Methods Demonstration Program has undertaken a number of activities intended to
broaden the overall information base, improve transit planning and operations, and develop
analytical and evaluation techniques, in areas such as park and ride planning and transit fare
policies. Such studies are intended to assess the state of the art and identify gaps in understand-
ing. A study into the nature of the problems of the handicapped, for instance, is being conducted to
obtain a better understanding of their travel requirements.

Development of improved methodologies used in planning and evaluating demonstrations
is another area of support. For example, attitudinal survey techniques are being upgraded and
used in Service and Methods Demonstrations where their applicability and reliabitity can be tested.
More efficient, standardized procedures for measuring and analyzing demonstration results are
being developed in order to improye the quality of the project evaluations.

Still another important support activity is the dissemination of demonstration results to a
wide variety of potential users of this information. The diffusion of information about demonstra-
tions is essential to achieving the goal of more widespread application of proven transit innova-
tions. These and other support activities are discussed in the following sections of this chapter.

THE IMPACT OF TRANSIT SERVICE AND FARE INNOVATIONS

Better understanding is needed of the impacts of different forms of transit fare and service
changes. In the first instance, the changes in transit ridership and the diversion of traffic from
other modes, particu