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PREFACE

The small transit vehicle (less than the standard 35-foot bus) has been
increasingly used by both large and small transit properties in a variety of
service environments. In spite of this growth in the use and supply of small
transit vehicles, several problems remain in their availability and opera-
tion. Moreover, transit operators, state and local govenment officials, manu-
facturers and the U.S. DOT (UMTA) have not had the opportunity to meet and
exchange information on small transit vehicles. This Conference Summary
documents one of the first meetings of these individuals to exclusively review
and discuss the small transit vehicle.

The Panelists for each of the five sessions represent key resources in the
small transit vehicle field. Their individual presentations and the ensuing
discussions with conferees are summarized herein. Key references related to
each presentation are documented and each panelist's mailing address is con-
tained in the attendance roster enclosed in the Appendix to this document.

Another major facet of the conference was a vehicle display held concurrently
with the Conference. Over twenty-three manufacturers of small transit

vehicles had models from their product line available for inspection by con-
ference attendees. Representatives of each manufacturer in attendance are

contained in the attendance roster.

The Conference Agenda and Arrangements were developed by the Conference Chair-
man, Ramon A. Lopez, Chief of the Urban Mass Transportation Administration's
(UMTA) Office of Bus and Paratransit Systems New Vehicles and Facilities
Division and Glen E. Ford, the UMTA Regional Administrator for Region 6. Sup-
port to the Conference was provided by James Dumke at the Transportation
Systems Center in Cambridge, Massachusetts.
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1.0 INTRODUCTION

The Small Transit Vehicles Conference was convened in Fort Worth, Texas on

May 19, 1982 by the Conference Chairman Ramon A. Lopez, Chief of the Urban
Mass Transportation Administration's (UMTA) Office of Bus and Paratransit Sys-
tems New Vehicles and Facilities Division. The conference, sponsored by UMTA
and the Region 6 UMTA Administrator, Glen E. Ford, with the cooperation of the
Federal Highway Administration was held to meet two objectives. The primary
objective was to provide UMTA with a current estimate of the development and
technical assistance efforts needed to improve the economy and performance of
small transit vehicles (smaller than the 35 foot standard bus). Secondly, the
conference was to serve as a forum in which transportation service providers,
state and local government officials, and vehicle and component manufacturers
could gain a better understanding of the needs for and availability of small
transit vehicles.

This Conference Summary Report provides a summary of the conference sessions,
Rather than present a full transcript of each panel and the ensuing discus-
sion, the salient features of panelist's presentations and the topics
addressed in discussions are included. This document follows the sequence of
the final Conference Agenda. After a review of the remarks made by Mr. Lopez,

summary notes from the following panels are presented:

Vehicles for Fixed Route Service

Vehicles for Special Transportation Service
Procurement of Small Vehicles

Maintenance and Rehabilitation

Special Equipment

Following the final panels' notes, a set of conference conclusions and direc-
tions for future work in this area are presented. These conclusions represent
the viewpoints of panelists, conferees, the sponsors and organizers (Transpor-
tation Systems Center) of the conference.



Finally, an appendix 1ising conference attendees is included to foster con-

tinued interaction of participants active in one or more aspects of the small
transit vehicle field.



2.0 UMTA'S CURRENT SMALL BUS AND PARATRANSIT PROGRAM
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2.0 UMTA'S CURRENT SMALL BUS AND PARATRANSIT PROGRAM - RAMON LOPEZ

The Urban Mass Transportation Administration has a variety of activities
underway with the cooperation of the transit industry to address the need for
and problems of small transit vehicles. This conference offers a unique
opportunity to improve the dialogue between the major organizations concerned
with small transit vehicles. Mr. Lopez, in introducing the objectives of
conference, highlighted the activities of UMTA in the field.

A major undertaking by the DOT and the transit industry is the New Bus Equip-
ment Introduction Program known as the NBEIP!. Under this cooperative pro-
gram UMTA and several transit operators are attempting to assess the following
factors for several domestic and foreign transit vehicles:

Fuel Efficiency
Accessibility
Reliability
Maintenance Costs

0f special interest to this conference is the UMTA decision to award two of
the first four grants in the NBEIP to agencies which proposed to test small
buses. Each agency will evaluate ten small transit vehicles through a
comprehensive testing program within regular transit service. These tests are
designed to generate assessments of such varying vehicle characteristics as:

Diesel Propulsion

Accessibility features such as low floors and wide doors
Heavy Duty Suspension and Chassis

Disk Brakes

The Central Ohio Transit Authority in Columbus, Ohio and the Michigan Depart-
ment of Transportation in Lansing, Michigan were the agencies selected to
participate in this program and are represented by panel members at this

conference.

1See Section 5.0 for reference.



Another major program aimed at the small transit vehicle market is the Para-
transit Vehicle Program. The program stemmed from industry concern over the
need for a vehicle which could efficiently meet the needs of operators provid-
ing a variety of transportation services. For example, the following applica-
tions were all envisioned for such a vehicle:

Private Taxis

Shared Ride Taxi

Elderly and Handicapped Service
Subscription Service

Jitney Service

The program resulted in the development of two prototype vehicles?2, Cur-
rently, the vehicles are being tested in Cleveland, Ohio and Miami, Florida to
gain data on their utility and cost to operators of paratransit systems.

A number of other UMTA bus projects are in various stages of development.
These are primarily directed at improving components of standard transit
buses. However, many of the technologies will also be useful to heavy-duty
small transit vehicles. The present roster of projects includes:

Scania Bus Demonstration

First Article Revenue Service Testing
Bus Rehabilitation

Advanced Air Conditioning for Buses
Evaporative Cooler

Air Conditioning Improvement

Air Conditioning Modification

Bus Subsystem Improvements

Bus Brake Retarders

Bonded Brake Linings

Transmission Improvements

2See reference in Section 5.0.



V730 Fault Detection
Structural Evaluation

Methanol Powered Bus

Battery Bus Evaluation

Alternative Fuel Study

Bus Noise Reduction Kits

Stored Hydraulic Energy Propulsion

U.S. Transit Bus Manufacturing Industry

Technology of Articulated Transit Buses

It was noted that each of these programs was characterized by its pragmatic

focus, financial participation of transit operators, cooperation with transit

properties and coordination with APTA's Bus Technology Liaison Board.

Mr. Lopez indicated that with the new approaches to financing transit now
being considered or implemented, it was apparent that more capital investments

would be made by properties. Furthermore, the capital stock of properties
would require better utilization to maintain financial goals and objectives.

Four roles for UMTA in this new environment are evolving:

1.

4.

UMTA can aid in assessing how technology or information on vehicle com-
ponents, operating equipment or techniques and maintenance equipment and
practices can be transferred to enable properties to get more for their
dollar.

UMTA can assist the industry through cost sharing to stimulate innovative

practices.

UMTA can function as a bus transit "Information Manager".

UMTA can aid in introducing new equipment without adversely impacting
operators.



Mr. Lopez concluded his remarks by reviewing the future direction and funding
of UMTA development programs. He indicated that fewer dollars would be spent
on direct research.and development grants in favor of greater emphasis on
cooperative agreements with the industry. Moreover, more funds would be
devoted to improving bus subsystems technology. Instead of introducing new

vehicles, the future will result in an upgrading of existing buses by overcom-
ing specific problems experienced by the industry.
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SMALL VEHICLES FOR FIXED ROUTE TRANSPORTATION SERVICES

Moderator: James Reading, General Manager, Central Ohio Transit Authority
(COTA)

Panelists: Kamel Boctor, Manager, Technology Development Unit, Michigan
Department of Transportation (MDOT)

Clyde (Skip) Massey, Jr., Director, Brownsville Urban System,
Brownsville, Texas
Frank Varker, Varker and Associates, Trumball, Connecticut

Summary of Presentations

The panel members focused their presentations on the definition and explana-

tion of the factors determining the type of small transit vehicles needed for
fixed route service., Additionally, the status of the current market of small
transit vehicles was reviewed and the key aspects of conducting a life-cycle

cost analysis of vehicles for fixed route service defined.

Under the New Bus Equipment Introduction Program (NBEIP), sponsored by UMTA,
the Central Ohio Transit Authority (COTA) and Michigan Department of Transpor-
tation will each purchase ten small buses to assess the ability of each
vehicle to meet the fuel efficiency, accessibility, reliability and mainte-
nance objectives of operators of small vehicles. These types of small
vehicles are increasingly being used in a number of transportation services
including fixed route, feeder service, downtown shuttles and demand responsive
service. The Program will also provide maintenance and operating cost data
for life cycle cost comparisons.

The uncertainties of the market for these vehicles has restricted the amount
of choice in design options and limited continuity in the market. Instead of
producing a heavy duty small transit vehicle, the manufacturing community has
adapted vehicles in their product line for transit use. This has impacted the



reliability of service and extended maintenance budgets. Although twice as
many light duty small vehicles could be purchased as heavy duty vehicles,
operating costs offset this advantage.

Another panelist delineated the factors which should mold the selection of a
small transit vehicle. First, the cost of operation should be evaluated.
Ninety percent of all operating costs are represented by personnel, fuel,
insurance, and maintenance. A small transit bus and the design of a fixed
route itself should be performed around these parameters. Second, manuever-
ability must be assessed. The street system over which the vehicles operate
now and in the future should be reviewed to identify such factors as turniag
radii and traffic load. Third, the ‘public acceptance of a vehicle must be
reviewed. Without the backing of the public the vehicles will operate at less
than their optimal capacity. Finally, durability is a major consideration.
Operators should set goals for their vehicles in terms of years of service
and/or miles. A vehicle is mismatched for its service if it deviates signifi-

cantly from anticipated goals.

The lack of a number of models and sizes of vehicles specifically designed for
fixed route service was underscored by a panelist. The smaller vehicles have
evolved not from the design table, but rather specific features have been
attached to an existing design which was not intended for transit use. Any
significant advances in this field will require that buses be designed more
from a statement of needs from the operators.

Michigan DOT categorized small vehicles into medium-sized buses (25-30 passen-
ger seating capacity), small buses (18-24 passengers), and modified vans (less
than 18 passengers). It has elected to specify a heavy-duty diesel powered,
accessible small bus (18-24 passengers) for procurement and testing under the
New Bus Equipment Introduction Program. This is the market which has been
dominated by body-on-chassis adaptations. The Michigan decisions are based on
life-cycle cost estimates and statewide needs for a variety of services.



Conferees were informed of an upcoming contract for a manual which will
enhance the ability of transit operators to acquire and operate small transit
vehicles. This manual will eliminate the current information gap in small
vehicles needs and specifications development. For example, the following
service and operating environment factors will be addressed:

Maximum and average load

Type of service

Grades

Dwell time

Weather

Frequency and degree of acceleration and braking
Wheelchair (1ift requirements)

Fare collection equipment

This data and a variety of other information will enable operators to better
estimate capital and operating costs and arrive at solutions to problems cur-
rently experienced in their operation of small transit vehicles. The contract
for the manual will be sponsored by UMTA and managed by the Transportation

Research Board under the National Cooperative Transit Research and Development
Program.3

Discussion Topics

Several topics were discussed with panel members including the definition of
light versus heavy duty transit vehicles. One definition offered was based on
the number of service miles between a major engine overhaul. Typically, a
light duty vehicle will operate for 150,000 miles before an overhaul while
heavy duty vehicles will operate for 400,000 miles.

Another panelist discussed rustproofing options for transit vehicles. Buyers
of vehicles should investigate the processes used by different manufacturers

3See Section 5.0, References.



and evaluate them against their environmental conditions. Rustproofing
requirements should then be placed in the specification to insure that they
are addressed by each bidder.

The availability of 18-24 passenger vehicles was reviewed. Several manufac-
turers noted that their product lines included vehicles of this type. They
noted that buyers interested in heavy duty buses will incur an increased price
in vehicles of this type.

10



Moderator:

Panelists:

SMALL VEHICLES FOR SPECIAL TRANSPORTATION SERVICES
Steve Kiika, Central Oklahoma Transportation and Parking Authority

Dr. Sandra Rosenbloom, Center for Transportation Research,
University of Texas at Austin

John Schaeffer, Manager, Mobility Impaired Transportation Service
(MITS), Fort Worth, Texas

Jim Head, Manager, Transit Division, Arkansas State Highway and
Transportation Department

Summary of Presentations

The panel members concentrated their presentations on the types of equipment
required for special transportation services, which typically provide mobility

for elderly and/or handicapped clients; the problems they have encountered

within their own experiences; and the improvements needed in small vehicles

and their components to ensure safe, economical, and effective special trans-

portation services.

Equipment issues to be considered when selecting a small vehicle for special

transportation service include:

. Safe and convenient entry and exit

interior ceiling height: 72-74 inches

doorway height: no known recommendation

aisle width: 32 inches (wheelchairs, crutches), 19 inches
(walkers), 16 inches (ambulatory)

height of entry step: 7-13 inches

seating arrangement: perimeter seating safest on modified vans
and body-on-chassis vehicles, but often unsatisfactory to clients

11



° Wheelchair 1ifts*

- electro-mechanical vs. electro-hydraulic

- sufficient load capacity for wheel chair, user, and escort: >450
pounds

- placement on side of vehicle: good for urban, curbside service

- placement on rear of vehicle: Tless prone to accidental damage

- inside storage: reduces seating capacity, less prone to acciden-
tal damage

- outside storage: does not interfere with seating arrangement

° Securement devices¥*
- passenger restraint and wheelchair securement
- impact on seating arrangement
- effect largely psychological
° Air conditioning
- factory installed: often ineffective
- add-on: double warranty problem, electrical system difficulties
- mounted on roof vs. installed on back of or beneath vehicle:
less prone to damage on roof

° Spare tire and wheel

- mounted conveniently out of passenger's way
- especially important in rural areas

Common problems encountered in the procurement and operation of special trans-
portation service vehicles, as cited by the panelists, include differing

interpretations of vehicle specifications between vehicle consumers and sup-

*Discussed in more detail by the Panel on special equipment, page 22.
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pliers; technical problems with components such as air conditioning, lifts,
and electrical systems; and service delays due to the difficulty of finding
replacement parts or maintenance facilities for non-standard vehicle compon-
ents.

In order to avoid or mitigate the impacts of such problems, the following
items of advice were passed on to service providers and others involved in

procuring special service vehicles:

0 Match the vehicle to the particular type of service for which it
will be used and to the physical environment in which it will be

operated, subject to budget constraints.

° Make no assumptions with regard to manufacturer responses when writ-
ing specifications - specify requirements clearly and in detail.
Feel free to include such items as complete lists of parts and the
addresses of replacement parts suppliers and maintenance facilities.

) Specify simple and/or standardized vehicle components and subsystems
whenever possible.

° Consider the manufacturers' or dealers' reliability, availability,
and cooperation in addition to their products.

Discussion Topics

The discussion following the panel presentations focused primarily on 1) the
appropriate state and federal roles in the small vehicle purchase process; 2)
sources of information on vehicle characteristics, engineering difficulties,
and the process of developing specifications; and 3) the tradeoff between pur-
chaser satisfaction and restrictive specifications.

Views on the first subject ranged from support for development at the federal

Tevel of standard specifications and/or vehicle prototypes, to the feeling
that such standardization would be overly restrictive for individual opera-

13



tions providing various levels and types of services in different climates and
physical environments. The concept of a set of voluntary industry standards
was proposed as a possible solution - avoiding some of the complexities
experienced in standard transit bus procurements. Engineering societies such
as the Society of Automotive Engineers were suggested as a possible resource.

With regard to sources of information and assistance in the process of writing
specifications, those suggested during the discussion include: State DOT's,
UMTA, other operators, and the American Public Transit Association (APTA)-.
Recent Technology Sharing® and Michigan DOT publications® were cited as good
starting points for preparing contract documents.

As for the issue of restrictive specifications, it was felt that while it 1is
possible to write specifications that are detailed enough to ensure the pro-
curement of a suitable vehicle, it is oftentimes difficult to do so. The
advice from experienced agencies was universally in favor of detailed,
thorough specifications. However, other operators noted that managers in
public transit agencies came from a variety and professional fields and seldom
have experience in preparing automotive specifications.

4See Reference in Section 5.0.
51bid.

61Ibid.
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PROCUREMENT OF SMALL TRANSIT VEHICLES

Moderator: Frank’Sherkow, Deputy Director, Iowa Department of Transportation,
Public Transit Division

Panelists: Berenda Akins, Executive Director, Texarkana Human
Development Center
Paul Carter, South Carolina Governor's Office, Division of

Transportation
John Wolfe, Vice President, NTE Transit Management and

Consulting Company, Inc.
Bernard Ruble, Principal Transit Planner, Rhode Island Public

Transit Authority

Summary of Presentations

The panelists, representing the perspectives of state DOT's, service provi-
ders, and transit management consultants, discussed procurement methods and

procedures that they have found to be useful and effective.

Iowa DOT, acting as either purchaser and initial title-holder (Section 18,
16(b)(2) vehicles), or as purchasing agent (Section 3 vehicles), employs a
procurement process that emphasizes three elements: 1) comprehensive coordin-
ation from the beginning of the process among Iowa DOT's purchasing office,
the Public Transit Division, the vehicle recipient, and the Federal Highway
Administration; 2) an "approved equals" process; and 3) coordinated vehicle
inspection and acceptance by Iowa DOT, FHWA, and the recipient. Normally, the
approved equals process gives vendors the opportunity to propose particular
components or equipment as substitutions for those included in the specifica-
tions; the agency must then approve or disapprove the proposed substitutions
on a case by case basis, document decisions, and inform other vendors, all
during the actual procurement process. Iowa's version reduces this time and
staff burden by beginning with the distribution of a preliminary specification
package to all prospective bidders. Comments and substitutions are solicited
and considered at that time and then combined in a final specification pack-

15



age, which includes all approved equals. Iowa DOT also publishes a vehicle
specifications brochure containing standard specifications and data from
vendors, and holds statewide open bids that run for a specific period of time
but are not associated with any particular procurement.

The Governor's Office, Division of Transportation in South Carolina has had
success with holding bidders' conferences for all potential bidders to answer
questions and to afford suppliers the opportunity to introduce any new equip-
ment for the State's consideration. South Carolina also goes to bid annually
to procure standard transportation equipment, which saves the local operators
time and money in the procurement process.

More advice from the panelists on the subject of procurement and specifica-
tions included:

° Share information with each other and draw on the resources of state
DOT's, universities, and U.S. DOT publications for aid.

° Require in the specification certification by the manufacturer of
the vehicle's performance under the particular conditions that will
apply to its operation.

° Utilize performance bonding to ensure that the manufacturer provides
the equipment as described in the bid within a specified time
period.

° Explain equipment problems to the supplier or original manufacturer
(of a 1ift, for example) - it may be possible to obtain an extended

warranty.

0 Include a period for vehicle testing following delivery in the
specification.

° Specify parts that are interchangeable between vehicles whenever
possible.

16



) Use conversations with drivers, maintenance records, and transporta-
tion reports as sources of information on vehicle problems and sug-

gestions for improvements.

° Items to include in specifications for special transportation
service vehicles: fire extinguisher, first aid kit, seat belts, and
infant seating with child-proof seat belts.

° Beware of over-sophisticated equipment.

One topic of special interest to the audience was the use of life cycle cost-
ing in vehicle procurement. Wording in the Fiscal Year 1982 Appropriations
Act requires UMTA to be assured that life-cycle costs are evaluated by gran-
tees prior to awarding procurement contracts assisted by funds from Section
16(b)(2) as well as Sections 3 and 5 of the Urban Mass Transportation Act. It
is no lTonger adequate to "consider" life-cycle costs.” Nevertheless, little
experience and very Tittle data exist for operators to use in these evalua-
tions. The Rhode Island Public Transit Authority (RIPTA) is in the process of
issuing its second 1ife cycle costing procurement for Advanced Nesign Buses,
with the benefit of lessons learned during the first experience. Some of
those lessons are also applicable to small vehicles. They include:

) Provide manufacturers with instructions as to how to respond to a
1ife cycle costing bid request, e.g., what kinds of data and infor-
mation are required.

° Consider requesting: information on special maintenance tools and/
or training, especially for new products, and parts and service
availability during anticipated vehicle 1ife; technical publica-
tions, service and operating manuals; names of properties currently
using the same type of vehicle; and a list of the bidder's devia-
tions from the specifications.

7See Section 5.0, References.
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° Do not compare the performance and maintenance characteristics of
new vehicles to those already in operation by the property/agency.

° Request separate technical and price bids - lock sealed price bids
away while evaluating technical bids, then open.

Discussion Topics

The questions asked of the panelists dealt primarily with Tife cycle costing
issues, such as ways to estimate the fuel economy of body-on-chassis vehicles,
the components of vehicle performance and maintenance that should be included
in 1ife cycle costing calculations, and methods of dealing with invalid data
obtained during the bidding process.

Regarding body-on-chassis vehicles, the engine manufacturer might be able to
supply information on fuel economy; if not, it would be useful to locate other
operators who are currently using the type of vehicle in question under
similar conditions, and ask about the gas mileage that the vehicle is
achieving. A computer program® has been developed at TSC for truck and bus

fuel economy estimates.

The operating cost components that RIPTA includes in its life cycle costing
calculations are: fuel economy, o0il consumption, preventive maintenance costs,
and the frequency and cost of transmission and engine overhauls, brake
realignment, and repairs to air conditioning and electrical systems.

Data validity is a problem in the 1life cycle costing procurement procedure
that the property or agency must deal with., The use of separate technical and
price bids give the buyer a period of time in which to evaluate manufacturers'
data. Also, a regional/national testing facility to generate data for vehicle
evaluations was suggested in addition to the need for a central repository on
vehicle data especially for unsatisfactory equipment.

8See Section 5.0 for reference.
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MAINTENANCE & REHABILITATION OF SMALL TRANSIT VEHICLES
Moderator:. Wayne Hale, VIA-San Antonio, Texas
Panelists: J. Bass Dyer, Pacific Bus Rebuilders, Los Angeles, California
Loretta Sharpe, Regional Transportation Program Inc.,
Portland, Maine

David Marsh, CCA Transportation, Smithville, Texas

Summary of Presentations

The panelists addressed several of the maintenance and rehabilitation issues
facing operators of small transit vehicles. Beginning with the procurement
process, panelists stressed the need to include maintenance requirements in
the specifications for vehicles and then develop and implement actual programs
based on the vehicle's needs. Additionally, it was noted that maintenance is
an on-going function and not an area that can be deferred or minimized if ser-
vice is to be reliable and productive. Also, the economics of rehabilitating
equipment were discussed and several factors driving the rehabilitation
decision delineated.

The key maintenance concerns presented by the panelists included:

° A1l maintenance functions should be scheduled and performed to avoid
"surprises" in an operational setting.

) Maintenance inspections should be performed on a regular basis to
catch problems early.

() Drivers should be involved in the maintenance decision process and
be encouraged to report vehicle problems.

° A timely information system is required to define maintenance

schedules especially on vehicles with little long term maintenance
histories in other properties.

19



® Alternatives to conventional in-house maintenance should be investi-
gated to aid in controlling cost.

0 Transit property maintenance staff and equipment can be contracted
out to local shops during off-peak hours.

A wide variety of vehicles and models have been introduced into the market.
Operators noted some of their experiences with these:

) The body on chassis transit vehicle was not designed to perform and
last in a manner similar to conventional transit coaches. Operators
should recognize this fact when procuring equipment.

) Even with comprehensive maintenance programs and a skilled staff,
many small transit vehicles remain costly to maintain. Maintenance
costs per mile on five different small transit vehicles ranged from
$.03 per mile to $.11 per mile.

° Frequently, passengers have developed strong vehicle preferences
based on vehicle performance and reliability.

Panelists noted how some of the common pitfalls in the maintenance of small
transit vehicles can be overcome. These include:

0 Develop a procurement process which enables the operator to evaluate
proposed equals prior to actual bidding. The approved equals

should reflect the needs of the property and final responsibility
for the functioning of the approved equals should rest with the
vehicle supplier.,

° A pre-acceptance vehicle audit to identify deficiencies before they
become maintenance problems was suggested.

0 Similarly, a pre-bidders conference was suggested to inform prospec-
tive bidders of the property's needs. Too often the manufacturer

20



does not have a complete understanding of the transit operator's
needs when entering the bid process. Each manufacturer should know
the environment in which the vehicle is expected to operate.

Recognizing that some properties are operating with a portion of their fleet
at or near the point of replacement, some of the key factors in evaluating bus
rehabilitation were cited. Operators were encouraged to assess the economics
of rehabilitation and recognize that even with vehicle rehabilitation as an
option, preventive maintenance programs should not be deferred. The rehabili-
tation of small transit vehicles is relatively new. Properties should be
aware that rehabilitation is not always cost effective for body on chassis
vehicles. A general rule of thumb for rehabilitation of large transit coaches
which operators of small vehicle should be aware of is that rebuilding costs
should not be more than 50% of the cost of a new bus. Operators were also
encouraged to give special attention to their specifications and contracts for
bus rehabilitation. Often the rebuilding process uncovers defects not thought
to be present, These can impact both the total cost and schedule of the
rehabilitation process.

Discussion Topics

The discussion following the panelists' presentations focused on the trade-
offs between vehicle cost and durability/maintainability. It was noted that
if small transit vehicles were constructed to the same level of durability
found in large transit coaches their cost would increase dramatically. Given
that transit operators are seeking lower cost small transit vehicles the manu-
facturing sector has little incentive to develop a full-Tine of heavy duty
small transit vehicles.

Another topic discussed involved the need for a standard small bus specifica-
tion. Although guidance on specification development was cited as being a
need many conferees indicated that a standard specification would probably be
detrimental.

21



SPECIAL EQUIPMENT

Moderator: Harry D. Reed, III, Director of Public Transit
Louisiana Department of Transportation and Development

Panelists: 0.J. Collins, Division of Continuing Education, East Central
University, Ada, Oklahoma
Russell Thatcher, 16(b)(2) Coordinator, Massachusetts Executive
Office of Transportation and Construction
Jerry Wilson, President, Fort Worth Cab and Baggage Company

Summary of Presentations

Special equipment on small transit vehicles is generally utilized in an effort
to make transportation services more accessible for elderly and/or handicapped

individuals. Equipment most often included in this category are wheelchair
1ifts and securement devices; the panelists discussed not only the need for
and required characteristics of these types of equipment, but also for commu-
nications systems, air conditioning, handrails, and driver sensitivity train-
ing.

Following is a list of 1ift characteristics that should be included in vehicle
and equipment specifications:

0 Sufficient load capacity: California specs, 600 pounds;
Massachusetts and Michigan specs, 750 pounds.

° Adequate platform dimensions: at Teast 30 x 42 inches; Michigan,
32.5 x 42.5 inches; Massachusetts 32 X 44 inches.

° Front and side barriers: Massachusetts, 3 inches minimum, 3-6
inches preferred for front barrier.

° Safe manual back-up system in case of equipment or power failure.

22



° Enclosed moving parts.

° Slip-resistant platform.

() Padding on upper frame and hazardous surfaces inside the vehicle.

The most effective securement systems consist of two separate elements -
wheelchair securement and passenger restraint. Wheelchair securement devices

should be adjustable to fit varying track widths and tire sizes, and wherever
operationally feasible, wheelchairs should be secured in a forward or rear-
facing position (rear-facing is best but not well liked by passengers). Con-
vertibility is another desired feature in securement devices; for example,
flip-down seats over wheelchair tie-downs allow ambulatory passengers to use
the space if no wheelchair passengers are on board.

Low-cost yet effective types of mobile communications available for use 1n
transit vehicles include citizens' band radio; voice and tone driver paging
systems; and two-way voice systems, both vehicle-based and hand-held. One-
and two-way digital systems are more costly and serve as complements rather
than alternatives to voice systems, but provide direct data collection between
the vehicle and the dispatch center, and can eliminate the need for driver
logs. Also available are trunked and repeater radio systems that offer pri-
vate line service free of interference, and mobile hand-held telephone
systems,

Discussion Topics

A major source of discussion following the panel presentations was the testing
performed on the safety of wheelchair securement and passenger restraint
devices: what group or agency should be responsible for conducting such
tests, which groups have done so in the past, and what the results of those
tests have been.

Tests performed by UMTA (in conjunction with the Paratransit Vehicle Program)
and by Texas A&M University for the Veterans' Administration using devices
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such as wheelchair locks, T-bar restraints, breast harnesses, seat belts, and
strap tie-down devices have yielded mixed results., In the VA/Texas A&M tests,
the securement devices withstood the impact of the crash test while the wheel-
chairs themselves were destroyed and the instrumented dummies that were used
"died". A breast harness was found to be effective, but no such device is
currently being manufactured. In the UMTA tests, the wheelchairs were held
secure with little or no deformation, and the only fatality or serious injury
that resulted would have happened to any passenger seated in the rear of the
vehicle and wearing a lap belt.3 /10

Strap tie-down devices have also been found to be safe, but they are somewhat
complex and Teave 1ittle or no room for driver error in securing the wheel-
chair, in addition to taking up comparatively more room in the vehicle than

other types of devices.

9 /10See reference in Section 5.0.
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4.0 SUMMARY AND CONCLUSIONS

Although the use of small transit vehicles has a long history, recent interest
in them stems from today's operators' need to meet service objectives such as:

Reducing operating costs
Improving accessibility
Improving fuel economy

Meeting local transportation needs

Small vehicles once looked at as being primarily dedicated to paratransit ser-
vices are now being used in fixed route, feeder service and shuttle service to
name but a few. Moreover, small transit vehicles are being bought and put
into revenue service by operators of transit systems that vary in size and
characteristics. In addition to rural operators with fleets of five to ten
vehicles, properties in major urban areas are finding a need for small transit

vehicles.

The transit community has found that the inventory of small transit vehicles
produced by manufacturers fluctuates widely, providing vehicles of different
size, type and availability. Many vehicles remain modifications of designs
not originally developed for transit service. Consequently, operators have
experienced extreme variations in operating and maintenance costs.

These problems can be partially overcome through a more comprehensive and
carefully managed procurement process. Experienced operators strongly advise
purchasers of new vehicles to define the parameters of their operating envi-
ronment and translate each into a specification for a vehicle. In addition to
a more effective vehicle, operating costs are likely to benefit from this
extra effort in the determination of needs and development of specifications.
Through the use of such techniques as pre-bid conference cycles to define
specific "approved equals" components, and rigorous vehicle acceptance proce-
dures, operators and manufacturers will better understand each other's needs
and improved small transit vehicles will be produced and used.
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Life cycle costing procedures, now mandatory as a result of recent legislation
for Sections 3, 5 and 16(b)(2) operators, require evaluation of operating and

maintenance costs in making vehicle selections. However, cooperation between

industry, operators and government is needed to improve the quality of data

going into the process and evaluation of the results.

Transit operators emphasized the importance of both early consideration of
maintenance needs in the procurement process and a rigorous maintenance pro-
gram. Scheduled maintenance should be performed and supported by a timely and
complete data base. Explicitly addressing maintenance requirements in the
specification, on the basis of such data, has been found to result in the
selection of a vehicle consistent with the needs of the operator. To date,
maintenance costs have varied considerably between and within manufacturers'
equipment lines. The volatility of the market is one reason for this phenome-
non. Operators do not expect light duty and heavy duty small transit vehicles
to have similar operating and maintenance requirements, The trade-offs, how-
ever, between durability and costs are difficult to support because of a

general Tack of quantitative data.

In 1ight of the specialized services small transit vehicles are called upon to
perform, they are often filled with specialized equipment. Wheelchair 1ifts,
ramps and communications equipment are examples of the special equipment found
on small vehicles. The wealth of experience with this equipment offers opera-
tors a significant body of information from which local requirements can be
drawn. Unfortunately, the information is not readily available to proper-
ties. Transit operators also warned against specifying nonessential require-
ments as the additional cost may not be offset by benefits,

Principal recommendations of the Conference were as follows:

1. Participants voiced a strong need for more frequent opportunities to
exchange information on vehicles. Specifically, the exchange of
specifications, performance data and information on the availability of
small vehicles will aid all interested parties.
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In addition to an up-to-date manual and a specification interchange pro-
gram, a Small Transit Vehicles Clearinghouse should be established to
serve as a central source of current data, especially for the maintenance
and fuel economy information necesary for life cycle costing analysis.

Transit operators expressed a need for a verifiable testing program for
small vehicles and special equipment. The diversity in equipment and the
continued introduction of new equipment result in the vehicle operator
bearing the bulk of the risk. Test results would enhance decision-making
and shrink the amount of in-service experience needed to properly evalu-

ate special equipment.

Although technical assistance is a major need of operators, the roles of
the various organizations potentially participating in this process has
yet to be defined. Furthermore, technical assistance needs must be
better defined if the assistance is to be of value to the recipient.

° The Tevel of technical assistance needed by operators varies consid-
erably from agency to agency. Some operators of specialized
vehicles do not have the technical/automotive expertise necessary to
comply with technical advice. Others have experienced maintenance

and engineering departments.

° Technical assistance is required by all agencies to accurately
assess the trade-offs between 1light and heavy duty transit vehicles.

° Technical assistance is also needed in the area of matching check-

lists for specification content.

The desirability of voluntary industry standards warrants further debate,
including a discussion of the roles that state and local governments and
UMTA can play in that process.
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In conclusion, conferees encouraged more forums dealing with small transit
vehicles, Greater insight into vehicle subsystems and costs are viewed as
essential given the fiscal options facing transit operators. Bringing opera-
tors, manufacturers, state and local governments and UMTA together to focus on
the topic will ultimately improve the quality of the small transit vehicle,
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O0ffices.
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* - Panelist
t - Vehicle Manufacturers'

Abraman, Joel S.

Greater New Haven Transit
District

200 Orange Street

New Haven, CT 06510
(203) 562-4062

tAdams, Budd

Coach & Equipment Mfg. Corp.
P.0. Box 36

Penn Yan, NY 14527

(315) 536-2321

*Akins, Berenda B.

Texarkana Human Development
Center

Rt. 8, Box 36

Texarkana, TX 75501

(214) 792-6974

Allen, Bill

Tri-County Metropolitan
Transportation District
of Oregon

4012 S.E. 17th Avenue
Portland, OR 97202
(503) 238-5815

Amos, Nancy K.

Mobility Impaired Tranportation
Service

City of Fort Worth

1000 Throckmorton Street

Fort Worth, TX 76102

(817) 870-8077

Anderson, Edward
T.P.R.

P.0. Box 329
Suffern, NY 10901
(914) 357-2510

Representative

Andrews, Ron

Regal Industries, Inc.
3307 W. Division
Arlington, TX 76012
(817) 265-5081

Balog, John N.
Ketron, Inc.
Hickory Hill Plaza
151 S. Warner Road
Wayne, PA 19087

Barker, Bill

William G. Barker & Associates
1009 W, Randol Miil Road
Arlington, TX 76012

(817) 265-0794

Bartlett, Sharon
City of Shreveport
Shreveport, LA 71107

Bartosiewicz, John P.
CITRAN

2304 Pine

P.0. Box 1477

Fort Worth, TX 76101
(817) 870-6225

Beall, Rodney C.
Actions, Inc.

200 E. Locust

Room 10

Angleton, TX 77515
(713) 849-6132

Bean, Don

Mobility Impaired Transportation
Service

City of Fort Worth

1000 Throckmorton Street

Fort Worth, TX 76102

(817) 870-8077
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Bell, Roger
Motorola C&E, Inc.
P.0. Box 73115
Houston, TX 77090
(713) 537-3603

Benson, Jim D.

Urban Transportation Department
City of Austin

P.0. Box 1943

Austin, TX 78767

(512) 385-0190

tBigwood, Peter

Ontario Bus Industries, Inc.
5395 Maingate Drive
Mississauga, Ontario

Canada L4W1G6

Blucher, Mark

Rutland Regional Commission
P.0. Box 965

Rutland, VT 05701

(802) 775-0871

*Boctor, Kamel

Technology Development Unit
Development & Demonstration Div.
Michigan DOT

P.0. Box 30050

Lansing, MI 48909

(517) 373-7666

Boudreaux, James

Jefferson Council on Aging
4141 Veteran's Blvd,
Metairie, LA 70002

(504) 888-5880

Bowser, Palmer Jr.

Lawson National Distributing Co.
2900 Wilcrest

#196

Houston, TX 77042

Boyd, Rick

Easter Seal Society
P.0. Box 13399
Houston, TX 77019
(713) 526-1651

Brock, Terry K.

Northline Bus Center, Inc.
P.0. Box 38342

Houston, TX 77088

Broome, Larry E.

City of New Orleans
0ffice of Transit
1001 Loyola Avenue
Room 203

New Orleans, LA 70113
(504) 528-9232

+Bruno, Michael R,

The Braun Corporation
1014 S. Monticello Street
P.0. Box 310

Winamac, IN 46996

(219) 946-6157

Buford, Janet
Chairperson

Central Arkansas Transit
614 Center Street

Little Rock, AR 72201
(501) 378-0361

Burtz, Richard

Dutcher Industries, Inc.
8049 Arjons Drive

San Diego, CA 92126
(714) 566-8949

Canga, Peter

Brazos Valley Community
Action Agency

413 Varisco Building
Bryan, TX 77801

(713) 779-7443

Carroll, Rohert E.
Oklahoma Department of
Human Services

Special Unit on Aging
1024 S.W. 55th

Oklahoma City, OK 73109
(405) 521-2281
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*Paul Carter

Governor's Division of
Transportation

Edgar A. Brown Bldg, Room 308
1205 Pendleton St.

Columbia, SC 29201

(803) 758-3366

Christensen, Duane
Regional Transportation
Authority

300 No. State Street
Chicago, IL 60610
(312) 836-4065

tClark, Dick
Wayne Corporation
P.0. Box 1447
Richmond, IN 47374
(317) 962-7511

tClements, Bobby

Ward Bus Sales Incorporated
5520 LBJ, Suite 220

Dallas, TX 75240

(214) 934-9129

Coffer, Nancy

Texoma Regional Planning
Commission

10000 Grayson Drive
Denison, TX 75020

(214) 786-2955

tColey, Ray
Craftsman Industries
P.0. Box 38605
Dallas, TX 75238

*Collins, 0.J.

Division of Continuing Education
East Central University

Ada, OK 74820

(405) 332-8000 ext. 469

tConnell, Jack S.

Longhorn Bus Sales-Thomas
Built Buses

6921 Homestead

Houston, TX 77028

(713) 631-9306

Connolly, Jim

Greater Houston
Transportation Company
1406 Hays Street
Houston, TX 77009

tCoons, Bud

Coons Manufacturing
Incorporated

P.0. Box 489
Oswego, KS 67356
(316) 795-2191

Cooper, Bruce

Continental Motor Corporation
4050 W. Chandler Avenue

Santa Ana, CA 92704

(714) 556-9260

Cornelius, Ronald

City of Dallas

Consumer Services Department
1500 Marilla Street

Room 1D South

Dallas, TX 75201

(214) 670-3157

Cortez, Deloros

San Patricio County
Community Action Agency
512 E. Sinton

Sinton, TX 78387

Cortez, Pete

San Patricio County
Community Action Agency
512 E. Sinton

Sinton, TX 78387

tCraft, Dick
Biue Bird Company
P.0. Box 937
Fort Valley, GA 31030
(912) 825-2021

tCripe, Richard D.

Turtle Top
118 W, Lafayette
Goshen, IN 46526
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tDabbs, Chris

Blue Bird Company

P.0. Box 937

Fort Valley, GA 31030
(912) 825-2021

tDean, Frederic A.
AM General Corporatiaon
14250 Plymouth Road
Detroit, MI 48232
(313) 493-3294

tDiehl, Joseph

Chance Manufacturing Co., Inc.

P.0. Box 12328
Wichita, KS 67277

tDirnberger, Michael
National Coach Corporation
P.0. Box 2309
Gardena, CA 90247
(213) 538-3122

*Dyer, J. Bass

Pacific Bus Rebuilders Inc.
1320 E1 Capiton Dr. #205
San Ramon, CA 94583

(415) 837-0113

tDyne, Don

MCR Technology, Incorporated
55 Depot Road

Goleta, CA 93117

(805) 964-0671

Eddy, Gene

SporTran

P.0. Box 7314
Shreveport, LA 71107

Elmer, Lowell C.

Utah Department of Transportation

4501 S. 2700 W.
Salt Lake City, UT 84119
(801) 965-4134

English, Dale L.
Lestek Mfg, Inc.
Fort Worth, TX

Flores, Evaristo
Amigos del Valle
P.0. Drawer 3803
McAllen, TX 78502

Ford, Ulysses G.

Mobility Impaired Transportation

Service

City of Fort Worth

1000 Throckmorton Street
Fort Worth, TX 76102
(817) 870-8077

Gant, Walter

City of New Orleans Office
of Transit

1001 Loyola Ave., Room 203
Union Passenger Terminal
Station

New Orleans, LA 70114

Garrity, Rich

Rural Program Coordinator
North Carolina DOT

P.0. Box 25201

Raleigh, NC 27611

(919) 733-4713
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Geiger, Lynn

GLEAMS Human Resources Commission
P.0. Box 1326

Greenwood, SC 29648-1326

(803) 223-8434

Geyer, Bob

Public Transit

700 A San Francisco
El Paso, TX 79930

tGillis, Richard J.
Americar Corporation
450 S. Pickett Street
Alexandria, VA 22304
(703) 823-2400

Glance, Joan

City of Arlington
P.0. Box 231
Arlington, TX 76010
(817) 275-3271

Gott, Phillip

Arthur D. Little

20 Acorn Park
Cambridge, MA 02140
(617) 864-5770

Grey, Jim
National Paraplegia Foundation
Fort Worth, TX

Green, Gary W.

City of Dallas

Consumer Services Department
1500 Marilla Street

Room 1D South,

Dallas, TX 75201

(214) 670-3157

Griffin Michael S.
National Paraplegia Foundation
Fort Worth, TX

*Hale, Wayne
VIA Metropolitan Systems
P.0. Box 12489
San Antonia, TX 78212
(512) 227-5371

Hall, J.E.

Director of Sales

Transportation Specialists, Inc.
3909 E. Overton Road

Dallas, TX 75216

(214) 371-4339

Hartley, Gerald A.

Southwest Research Institute
San Antonio, TX 78212

(512) 684-5111

Hawkins, Anne

Jefferson Parish Planning
Department

3330 N. Causeway Blvd.
Room 300

Metairie, LA 70002

*Head, Jim

Arkansas State Highway and Transportation

Department

P.0. Box 2261

Little Rock, AR 72203
(501) 569-2286

Heil, Louis

McDonald Transit
Associates, Inc.

5009 Brentwood Stair Road
Suite 305

Fort Worth, TX
(817) 496-8891

76112

Hinrichs, C.R.

Hinrichs, Lois

Panhandle Area Transit, Inc.
2012 North 4th Street

Coeur d'Alene, ID 83814
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Hogarty, Frank tJohnson, Don

Grand Ford Truck Sales, Inc. GMC Truck & Coach Division
110 & W.W. White Road 660 South Boulevard East
P.0. Box 20252 Pontiac, MI 48053

San Antonio, TX 78220 (313) 857-4080

(512) 661-4121
Kampschafer, A.R.

Hooker, Gail B. CAUSE, Inc.
WISDOT-Bureau of Transit P.0. Box 438

P.0. Box 7914 Hillsboro, TX 76645
Madison, WI 53707 (817) 582-3423

(608) 266-9476
Kayser, Joe

Hosen, Kenny Northline Bus Center
Texas Department of Incorporated

Human Resources 8010 North Freeway
Region 6 P.0., Box 38342

1300 E. Anderson Lane Houston, TX 77238
Austin, TX 78752 (713) 935-9365

(512) 835-2350 ext 386
Kestranek, Tom

tHoward, R.L. Port Arthur Transit
Gillig Corporation P.0. Box 1089

P.0. Rox 3808 Port Arthur, TX 77640
Hayward, CA 94540 (713) 983-3321

(415) 785-1500
Kingham, Ian

tHuston, Lee Transportation Research Board
President 2101 Constitution Ave
Skillcraft Industries Washington, D.C. 20418
Incorporated
Venice, FL 33595 *K1ika, Steve
Central Oklahoma Transportation and
tHutton, Mark L. Parking Authority
President 300 E. California
Handicap Conversion Incorporated Oklahoma City, OK 73104
2516 W. Pennway (405) 231-2983
Kansas City, MO 64108
(816) 471-0305 Knudsen, Kurt
Santa Cruz Metropolitan Transit
Jackson, Bob District
State Department of Highways 230 Walnut Avenue
and Public Transportation Santa Cruz, CA 95060
11th & Brazos Streets (408) 426-6080
Austin, TX 78701
(512) 475-8865 Koska, Robert P.
NJ Transit
Johnson, Al 71 Mills Street
Arkansas State Highway and Morristown, NJ 07960
Transportation Department (201) 648-7485

Littie Rock, AK 72202
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LeBeau, Adelaide

Jefferson Parish Elderly &
Handicapped Advisory Committee
3330 N. Causeway Blvd.

Room 300

Metairie, LA 70002

(504) 834-7700

tLawson, Danny

Lawson National Distributing
Company

2900 Wilcrest

#196

Houston, TX 77042

Lofgren, Bill
City of Austin Transit Company

Llorens, Jim
City of Baton Rouge
Baton Rouge, LA

Maddox, Debbie

Seniors' Resource Center
1651 C. Kendall
Lakewood, CO 80214
(303) 238-8151

Magidson, Enid
I11inois Department of
Transportation

300 N. State-Room 1002
Chicago, IL 60610
(312) 793-2111

tMarlatt, Mike

Ontario Bus Industries, Inc.
5395 Maingate Drive
Mississauga, Ontario

Canada L4W1G6

*Marsh, David
CCA Transportation
P.0. Box 659
Smithville, TX 79057
(512) 237-3991

tMarshall, Bill

Flxette Transportation
Division of LTP, Inc.
P.0. Box 410
Evergreen, AL 36401
(205) 578-1820

*Massey, Clyde (Skip)
Brownsville Urban System
P.0. Box 911
Brownsville, TX 78520
(512) 541-4881

Massey, Margot D.

State Department of Highways
and Public Transportation
P.0. Box 5051

Austin, TX 78767

(512) 465-7466

Matson, BRarbara
Metropolitan Tulsa
Transit Authority
510 S. Rockford
Tulsa, 0K 74120

McCaughey, David B.
Douglas Aircraft

P.0. Box 200

Long Beach, CA 90803
(213) 593-7431

McCleary, Mike
Capitol Trans
Baton Rouge, LA

McDonald, Thomas J.
Chrysler Corporation
P.0. Box 159
Detroit, MI 48288
(313) 497-0800
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tMerrill, John H.

Coach & Equipment Sales
Corporation

P.0. Box 36

Penn Yan, NY 14527
(315) 536-2321

tMiller, Dan

Ward Bus Sales Incorporated
5520 LBJ, Suite 220

Dallas, TX 75240

(214) 934-9129

Milligan, John

General Manager

Central Arkansas Transit
614 Center Street

Little Rock, AR 72201
(501) 378-0361

Mitchell, David J.
Battelle

Room 1410

505 King Avenue
Columbus, OH 43201
(614) 424-4929

Moore, Harley L, III
Dennis Elliott and
Associates Inc,

1009 W. Randol Mill Road
ArTington, TX 76012
(817) 261-1446

Moore, Ron

Public Transit Division Arizona
Department of Transportation
1801 W. Jefferson

Phoenix, AZ 85007

(602) 261-7691

Nelson, Pat
National Paraplegia Foundation
Fort Worth, TX

Noel, Michael R.

Cambria County Transit Authority
727 Central Avenue

Johnstown, PA 15951

0'Neil, Charles

Capital Area Rural Transportation
System (CARTS)

2201 Post Road, #103

Austin, TX 78704

(512) 443-0904

0jeda, David Jr.

Executive Director

Community Services Agency of
Dimmit & LaSalle Counties

P.0., Box 488

Carrizo Springs, TX 78834 0488
(512) 876-5219

Parker, Thomas G.
Austin Transit System
City of Austin

P.0. Box 1943

Austin, TX 78767
(512) 385-0190

Penny, Don

City of Arlington
P.0. Box 231
Arlington, TX 76010
(817) 275-3271

Perkins, William A.
McDonald Transit
Associates, Inc.

5009 Brentwood Stair Road
Suite 305

Fort Worth, TX 76112
(817) 496-8891

Price, John A.

Aiken County Community Action
Commission, Inc.

P.0. Box 2094

Aiken, SC 29801

(803) 648-6836

Pruitt, William A.

GLEAMS Human Resources Commission
P.0. Box 1326

Greenwood, SC 29648-1326

(803) 223-8434
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*Reading, James

Cental Ohio Tarnsit Authority
(coTA)

1600 McKinley Avenue
Columbus, OH 43222

(614) 275-5850

*Reed III, Harry D.

Department of Transportation and
Development

P.0. Box 44245 CAPIMC Station
Baton Rouge, LA 70804

(504) 925-7743

*Ruble, Bernard D.

Rhode Island Public Transit
Authority

265 Melrose St.

Providence, RI 02907

(401) 781-9450

*Rosenbloom, Sandra

Center for Transportation
Research

University of Texas at Austin
P.0. Box 8059

Austin, TX 78712

(512) 471-4911

*Schaeffer, John

Mobility Impaired Transportation
Service

1010 Stayton St.

Ft. Worth, TX 76102

(817) 332-3137

Schaffer, Larry

Rivers Bus Sales

P.0. Box 6009
Jacksonville, FL 32236

Scovill, Greg
Mid-Plains Transit Sales
P.0. Box 126
Albert City, Iowa 50510

*Sharpe, Loretta E.

Regional Transportation Program
Inc,

237 Oxford St.

Portland, ME 04101

(207) 773-4736

*Sherkow, Frank
Iowa DOT
5268 N.W. 2nd Avenue
Des Moines, IA 50313
(515) 281-4297

tShipman, Bill

Coach & Equipment Mfg.
Corporation

P.0. Rox 36

Penn Yan, NY 14527
(315) 536-2321

Smeltz, Robert
Pennsylvania Department
of Transportation

Room 1215 Transportation
and Safety Building
Harrisburg, PA 17120

tSmith, Roger
Fixette Transportation
Division of LTP, Inc.
P.0. Box 410
Evergreen, AL 36401
(205) 578-1820

Soper, Connie

Tri-County Metropolitan Transpor-
tation District of Oregon (Tri-Met)

4012 S.E. 17th Avenue
Portland, OR 97202

(503) 238-4980

*Thatcher, Russell H.

Massachusetts Executive Office of

Construction and Transportation
One Ashburton P1, Room 1610
Boston, MA 02108

(617) 727-8955

+Thomas, Bruce R.
Thomas Built Buses
P.0. Box 2450
High Point, NC 27261

Thomas, Otis
Lift-Aids of Texas
2381 Pecan Court

Fort Worth, TX 76118
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tThompson, James tVillano, Shelli

Dutcher Industries, Inc. Neoplan USA Sales/Rolf

8049 Arjons Drive Ruppenthal & Associates, Inc.

San Diego, CA 92126 627 South Broadway

(714) 566-8949 Suite B
Boulder, CO 80303

Thompson, Jim (303) 499-4040

Transportation Design and

Technology (TDT) Voccia, Joseph

9345 Cabot Drive Northeastern I11inois RTA

San Diego, CA 92126 300 N. State Street

(714) 566-8940 Chicago, IL 60610

Toliver, Paul Walton, Dale

City of New Orleans Office CITRAN

of Transit 2304 Pine Street

1001 Loyola Ave., Ft. Worth, TX 76102

Room 203 (817) 870-6225

Union Passenger Terminal

Station Walton, C. Michael

New Orleans, LA 70114 University of Texas at Austin
Austin, TX 78712

Traxler, Mary Margaret (512) 471-1414

City of New Orleans

Office of Transit Westbrook, Bob

1001 Loyola Avenue Commercial Body Corporation

Room 203 P.0. Box 1119

New Orleans, LA 70113 San Antonio, TX 78294

(504) 528-9232
tWillems, V.T.

Trigg, J.C. Collins Industries, Incorporated

Yellow Cab Company P.0. Box 58

P.0. Box 1748 Hutchinson, KS 76501

Tampa, FL 33601 (316) 663-4441
*Varker, Frank A. *Wilson, Jerry

184 Sterling Road Greater Ft. Worth Transportation Company
Trumbull, CT 06611 1010 Stayton St.

(203) 268-7414 Ft. Worth, TX 76102

(817) 32-3137
tVerheul, Dick
Carpenter Body Works, Inc.
Main Street
Mitchell, IN 47446
(812) 849-3131
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*Wolfe, John

NTE Transit Management and
Consulting Co., Inc.

P.0. Box 24006

Fort Worth, TX 76112
(817) 451-1543

Wood, Marilee
METRO-Houston
P.0 Box 61429
Houston, TX 77208

Young, Terry

Brazos Transit System
413 Varisco Building
Bryan, TX 77801

tZanpetti, Jim
National Coach Corporation
P.0. Box 2309
Gardena, CA 90247
(213) 538-3122
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Urban Mass Transportation
Administration
Headquarters

400 7th St., S.W.
Washington, D.C. 20590

Asatoorian, Steve

Office of Bus and Paratransit
Systems, URT-21

(202) 426-4035

Lopez, Ramon A,

Chief, New Vehicles and
Facilities Division

Office of Bus and Paratransit
Systems, URT-21

(202) 426-4035

Ridgley, John E.

Office of Bus and Paratransit
Systems, URT-21

(202) 426-4035

Region 1
Kendall Square
Cambridge, MA 02142

Cole, Nick

Region VI

819 Taylor Street
Suite 9A32

Fort Worth, TX 76102
(817) 334-3787

Ford, Glen E.
Regional Administrator

Crist, Peggy
Moad, Jean
Modal, Ladd
Olvera, Gama

Region VIII

Denver Federal Center

Building 40

P.0. Box 25246
Denver, CO 80225
(303) 234-4051

Dolby, Chick

Transportation Systems Center

Kendall Square
Cambridge, MA 02142
(617) 494-2713

Dumke, James R,
0ffice of Technology Sharing,
DTS-151

Seekell, Frederick M,
General Engineer

Segota, Peter
General Engineer

DYNATREND Incorporated
21 Cabot Road

Woburn, MA 01801
(617) 935-3960

DiLuzio, Rudolph G.
Monahan, Patricia A.
Rob1lin, Robert A.

Federal Highway Administration

Region 6

819 Taylor Street
Fort Worth, TX 76102
(817) 334-3926

Long, Jim
Transportation Planner
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