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FOREWORD

This document responds to Article II, Deliverable Items and Delivery Schedule, of
DOT Contracts DTUM60-8 1-C-72012 and DTUM60-83-C-71226 between the U.S.
Department of Transportation/Urban Mass Transportation Administration and the
National Academy of Sciences, National Research Council, designated the Primary
Technical Contractor(PTC), for technical and administrative services relative to the
Urban Mass Transportation Administration's National Cooperative Transit Research
& Development Program(NCTRP). Distribution of this document is made only to
the sponsors and others participating officially in the conduct of the NCTRP.
Annual NCTRP activity consists of five(5) distinct phases: (1) Problem Identification, (2) Program Formulation, (3) Project Formulation, (4) Project Execution,
and (5) Project Reporting. The PTC's obligation is relative to Phases 2 through 5,
and responsibilities for administration of technical matters under these phases have
been assigned to the Transportation Research Board, a major unit of the National
Research Council. The TRB consists of four( 4) divisions with Division D, Cooperative
Research Programs, being the one to which NCTRP administration is assigned.
Research programs are referred annually by UMTA to the PTC for administration, and semi-annual progress reporting includes: (1) general coverage of the historical
development of the NCTRP and the means by which the Program is carried forward,
(2) elaboration on the management practices exercised by the TRB in behalf of the
PTC and UMTA, (3) summarization of management activities and deliverables in the
six months reported, and (4) provision of detailed reports on each project under
contract during the report period as to the: (a) general research need, (b) specific
research objectives, (c) progress in achieving project objectives, (d) availability of any
reports emanating from the study, and (e) prognosis for ultimate success. Each project
report includes identification of the TRB staff engineer having surveillance responsibility and with whom contact may be made for additional insight concerning any
details of the contractor's work. Opinions and/or conclusions conveyed by the project
reports are those of the research agencies and do not necessarily reflect the position
of the Transportation Research Board, the National Research Council, or the Urban
Mass Transportation Administration, U.S. Department of Transportation, and no
official endorsement should be inferred.
A detailed overview of all aspects of NCTRP operation may be obtained from
the following:
• NCTRP Annual Summary of Progress
• NCTRP Information and Instructions for Preparing Proposals

These are available from the Transportation Research Board on request through:
Cooperative Research Programs
Transportation Research Board
2101 Constitution Avenue, N.W.
Washington, D.C. 2041 8
(202) 334-3224

NATIONAL COOPERATIVE TRANSIT RESEARCH & DEVELOPMENT PROGRAM

INTRODUCTION

Administrators, engineers, and many others in the
transit industry are faced with a multitude of complex
problems that range between local, regional, and national
in their prevalence. How they might be solved is open to
a variety of approaches; however, it is an established fact
that a highly effective approach to problems of widespread
commonality is one in which operating agencies join cooperatively to support, both in financial and other participatory respects, systematic research that is well
designed, practically oriented, and carried out by highly
competent researchers. As problems grow rapidly in number and escalate in complexity, the value of an orderly,
high-quality cooperative endeavor likewise escalates.
Recognizing this in light of the many needs of the
transit industry at large, the Urban Mass Transportation
Administration, U.S. Department of Transportation, got
under way in 1980 the National Cooperative Transit Research and Development Program (NCTRP). This is an
objective national program that provides a mechanism by
which UMTA's principal client groups across the nation
can join cooperatively in an attempt to solve near-term
public transportation problems through applied research,
development, test, and evaluation. Particularly noteworthy is the fact that the client groups now have a channel
through which they can directly influence a portion of
UMTA's annual activities in transit technology development and deployment. Although present funding of the
NCTRP is entirely from UMTA's Section 6 funds, the
planning leading to inception of the Program envisioned
that UMTA's client groups wo uld join ultimately in providing additional support, thereby enabling the Program
to address a larger number of problems each year.
The NCTRP operates by means of agreements between
UMTA as the sponsor and (I) the National Academy of
Sciences (NAS), a private, nonprofit institution, as the
Primary Technical Contractor (PTC) responsible for administrative and technical services, and (2) the American
Public Transit Association responsible fo r operation of a
Technical Steering Group (TSG) comprised of representatives of transit operators, local government officials,
State DOT officials, and officials from UMT A's Office of
Technical Assistance.
Annual NCTRP activity consists of five (5) distinct
phases: (1) Problem Identification, (2) Program Formu-

lation, (3) Project Formulation, ( 4) Project Execution,
and (5) Project Reporting. The PTC's role is relative to
Phases 2 through 5.
Research programs for the NCTRP are developed annually by the Technical Steering Group, which identifies
key problems, ranks them in order of priority, and establishes programs of projects for UMTA approval. Once
approved, they are referred to the PTC for administration
through the Transportation Research Board.
The Board, established in 1920, operates within the
National Research Council, which serves as the principal
operating agency of both the National Academy of Sciences and the National Academy of Engineering, and is
uniquely suited for the administrative role because: it has
a record of successful management of the National Cooperative Highway Research Program (NCHRP) since
1962, the program after which the NCTRP has been
modeled; it maintains an extensive committee structure
from which authorities on any transportation subject may
be drawn; it possesses the avenues of communications and
cooperation with federal, state, and local government
agencies, universities, and industry; it is recognized for
its objectivity and understanding of modern research practices; its relationship to its parent organization is an insurance of objectivity, and it maintains a full-time staff
of research specialists in transportation matters to take
the findings of research directly to those who are in a
position to use them.
Research projects addressing the problems annually
referred from UMTA are defined by panels of experts
established by the TRB to provide technical guidance and
counsel in the problem areas. The projects are advertised
widely for proposals, and qualified agencies are selected
on the basis of research plans offering the greatest probabilities of success. The research is carried out by these
agencies under contract to the PTC, and administration
and surveillance of the contract work are the responsibilities of the PTC and the Board.
The needs for transit research are many, and the National Cooperative Transit Research and Development
Program is a mechanism for deriving timely solutions for
transportation problems of mutual concern to many responsible gro ups. In doing so, the Program operates complementary to, rather than as a substitute for or duplicate
of, other transit research programs.
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MANAGEMENT PRACTICES IN THE NCTRP

The commentary that follows is to provide insight into
the Academy's functions directed to TRB's management
of UMTA's resource allocation for NCTRP research under Contracts DTUM60-81-C-72012 and DTUM 60-83C-71226. Highlighted are those activities in which all
possible opportunity is taken to weight the odds in favor
of obtaining implementable solutions to near-term public
transportation problems. A more detailed overview of all
aspects of Program operation may be obtained from the
following:
• NCTRP Annual Summary of Progress
• NCTRP Information and Instructions for Preparing
Proposals
Organizationally, the TRB consists of four divisions,
each headed by an assistant director reporting to an executive director, who in turn reports to an executive committee. Division D, renamed in 1979 as Cooperative
Research Programs, was established in 1962 as a specialpurpose activity to administer contracts for research under the NCHRP, and it now encompasses the NCTRP.
Division D's activities are thus distinctly different from
the Board's traditional role of information gathering and
dissemination on behalf of a variety of sponsors. Among
the differences in operation is the fact that the funds
supporting Division Dare obtained through channels outside those pertaining to the Board's other divisions; they
are budgeted separately; they are accounted for separately; and they are audited independently of those for
the Board's other activities. Furthermore, the funds can
be spent only on the research designated by the sponsors
of the programs administered under Division D.
It should also be recognized that the overall policies
and procedures, including the formulation of annual research programs, are entirely the responsibilities and prerogatives of the sponsors. Neither the regular committees
nor the Board's staff have a role in the submission or
selection of research problems.
UMTA's goal for the NCTRP is a program within
which its resources will be managed well and appropriately directed in the search for solutions to near-term
public transportation problems. Applied, or mission-oriented, research is a means to the end as regards the
technological approach.
The findings from basic research completed elsewhere
are brought into play to bring about new technologies.
The expectation from the sponsor is that the resource
allocation will result in the development of technology
that, when implemented, will make life a little easiernot merely the development of scientific knowledge that
has no direct practical application. Meeting this expectation is somewhat comparable to new-product research
in industry, and, in addition to being extremely costly,
the probability of failure is high. Furthermore, although
projects may begin as applied research, the synergistic
nature of research often catapults them back into the
realm of basic studies, because true solutions are not
achieved without understanding the underlying causes for
the problem so that they may be accounted for in the
future.

Although each year's funding base is targeted at about
$1 million, which represents about one-fourth the amount
contemplated in the planning processes leading to establishment of the NCTRP, the actual amounts being made
available are falling short of the target. Consequently, an
urgent need exists for supplementary support from
UMTA's client groups joined in a cooperative venture.
In any event, proper management of resources is the sole
basis for establishment of the Board's entire philosophy,
organization, and functions regarding work under Division D--only the sponsor's expectations matter. Toward
this end, network control is employed in the classic sense
of network utilization for project management. Primary
focus is on those milestones where the best opportunities
lie for positively weighting the odds of success. These
opportunities are afforded through the use of commonsense strategies to control various circumstances surrounding each milestone. Subtle processes result that will,
through the natural evolution of interdependent events,
increase the probability of research results being implemented and improving transportation practices. Such an
approach is based on game theory, is admittedly idealistic,
is complex and must be monitored constantly. Nonetheless, its practical validity cannot be denied if, in the context of total administrative responsibility, one wants to
take advantage of all possible opportunities to insure the
best return on the sponsor's investment.
As a first element of strategy, the NCTRP establishes
the research agency and personnel qualifications that are
mandatory if the projects are to have any chance of success. These are spelled out to potential proposers and are
adhered to in selecting research agencies. By means of
the project statements and various other widely distributed publications, the NCTRP clearly states the agency
attributes deemed essential and thereby hopefully precludes proposals from any but qualified researchers having
practical experience in the problem area. Emphasis is
placed on the importance of a record of successful past
performance in endeavors similar to those to be undertaken. The specifications for proposals are demanding in
the sense of requiring the agencies to lay their knowledge,
experience and accomplishments on the line, and proposals simply are not accepted if, among other factors,
they do not contain specific statements as to how the
contemplated results can be used to improve practice.
The next element of strategy comes into play when a
research problem and its objectives are first defined in the
form of an NCTRP Project Statement by which research
proposals will be solicited. A continuing responsibility of
the Board is to see that the projects are sensibly structured
around the practical facts of operational life and that they
represent current circumstances. Therefore, this task is
carried out by persons not only very knowledgeable in
the problem area but who also have a complete understanding of the needs of the practitioners with whom the
problem originated and the best format by which the
practitioner can utilize the results. Improved odds therefore become immediately inherent.
Toward the goal of sensible projects, the Board has
established seven broad research fields under which project panels are organized to deal with research in specific
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FIGURE 1

problem areas falling within the broad fields (refer to
Figure I). For example, in the broad subject field of
Operations each project falling within the more specific
subject areas of Energy Efficiency-Area 54-is assigned
a project panel comprised of outstanding individuals who
are very knowledgeable in the specifics of the particular
project and who are looked to for guidance and counsel
throughout the research and reporting phases. Those projects that do not conveniently fit under one of the first six
general fields are assigned to the seventh one, Special
Projects.
When the project panels meet for the first time to
prepare project statements, it is stressed to them that a
first-class statement is the first of the two most important
factors bearing on the ultimate success of any project.
Accordingly, extreme care is exercised in the development
of clear, concise project statements that are distributed
to the research community at large. These statements
contain objectives designed to result in the most extensive
work possible for the available funding. They spell out
what is expected of a contractor in terms of findings from
innovative research that can be applied practically; they
do not spell out how to go about the research. Statements
of explicit objectives, matched to funding, places proposers in the position of knowing exactly what is expected
of them, because the available funding is made known
along with the objectives. Not only does this result in
more realistic proposals, but it most assuredly eases each
project panel's task of comparative evaluation. Of the
members of the NCTRP's project panels to date, about
32 percent come from transit operating agencies. Because
of their intimate involvement in the development of the
various research projects, their knowledge of what is to
be expected, and the "spreading of the word" among their
associates, there is yet another step toward improving the
odds that results will be put to use.
The second of the two most important factors, and the
next element of strategy, concerns the process of evaluating proposals to select research agencies. The odds can
be advanced materially if extreme care is exercised

throughout this activity. Indeed, this activity constitutes
the milestone on which the success of the project can
become totally dependent, irrespective of the strengths
built in at the preceding milestones. Prior to contracting,
there must be satisfaction not only that the proposed
research plan is the best possible in addressing the specifics
of the objectives, but also that it culminates with the best
promise for providing transit agencies with a product that
is both usable and readily implementable; otherwise, the
proposal process-and possibly that of project definition-should be repeated. The importance of this activity
is made abundantly clear to the project panels when they
meet to select agencies and suggest minor modifications
of the research plans as a means for keeping them squarely
on target. A comprehensively detailed research plan not
only aids the selection process but also serves as the
yardstick by which the staff exercises day-to-day surveillance of research progress.
Two top proposals are chosen for each project. The
deliberations of the project panel include a review of all
known aspects of agency performance on other research
projects under NCTRP or elsewhere and a determination
that the first-choice research plan offers the best promise
for providing a product that is both usable and readily
implementable. A key factor is the merit of the research
approach and the experiment design. There is nothing
anywhere in the Program's specifications that says the
project statements must be adhered to strictly in every
detail and that any deviation in research thrust or from
the proposed project period warrants outright rejection.
The key element is that the agencies must present a strong,
convincing case for whatever approaches they take. These
always receive just consideration because the sole interest
of the project panels is to determine the plan with the
best probability of success.
Prior to contracting, any suggested modifications are
taken by the Program staff to the agencies, and a clear
meeting of the minds is established regarding what is
specifically expected from the research and the personnel
carrying it out. By means of the "Procedural Manual for
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Agencies Conducting Research in the National Cooperative Transit Research and Development Program," further emphasis is placed on the requirement for practically
oriented research and the proper means for reporting it.
Experience has demonstrated that, once the research is
under way, the practical fact of life is that the destiny of
the research is pretty well committed, no matter how
extensive the staff surveillance or how many administrative processes are available to accommodate changes.
Rarely are changes accompanied by gains when having
to stay within the original funding; rather, the effects are
usually negative.
A first requirement of the research agency immediately
after subcontracting is the development of a working plan
that is intended to be a comprehensively detailed amplification of the approved research plan, inclusive of a specific schedule of events for the major tasks. This document
is used by the staff in the day-to-day surveillance of the
project's progress. Should review of this document by the
staff and project panel bring to light necessary changes
that were not previously apparent, these can be accommodated without hindering prosecution of the work.
Through this activity, an additional opportunity is afforded for improvement of the odds of success.
As a means of mutual assistance while work is under
way, two types of progress reports are required from the
agencies. On a monthly basis, one-page progress schedules
are submitted that graphically depict several aspects of
progress. On a calendar quarter basis, narratives are required that fully describe accomplishments to date and
outline future activities based on the accomplishments.
Based on these reports and information gained through
surveillance visits, Program staff prepares its own progress
reports that are sent to UMTA and the Technical Steering
Group as a measure of providing a current awareness of
on-going work. By these controls the Program is, to some
degree, able to appraise the agency's level of performance,
while at the same time the agency is provided with tools
to assist its own management responsibility in both administrative and technical respects. All too often in the
administration of research programs problems arise because there is insufficient communication between the
agency's management staff and the technical staff performing the research.
Project surveillance constitutes a major element of
strategy in achieving the administrative goal. The gains
here reflect the effort that the NCTRP staff exerts (a) to
keep the research in line with the approved research plan;
(b) to keep the researchers continually aware of the needs
of the practicing engineer; and (c) to see that all project
developments, through final reporting, center around
these practical needs. Projects engineers with wide-ranging experience are assigned to the NCTRP by the Board
and are responsible for administrative and technical surveillance of the contracts. Their activities include visiting
each research agency at least once every six months to
discuss the status of the work with the principal investigator(s) and to determine if the research is being pursued
in line with the approved research plan. Any need for
change in the plan is referred to the project's panel for
review and approval. Finally, the staff engineer and the

project panel evaluate the final report on the completed
research to determine the degree of technical compliance
with the subcontract and to ensure adherence to the Program's specifications for report writing.
Research agencies are required to report their results
in language that is understandable and succinctly summarizes the results so that the transit administrator and
others may easily determine their usefulness to their operations. The objectives are accomplished through a
"Summary of Findings" and a chapter on "Interpretation,
Appraisal, and Application of Results." The detailed research techniques and analyses in which a researcher
would be interested are presented as report appendices.
Available to the researchers in report preparation are
guidelines that have been developed with the objective of
providing a report of maximum utility to the transit industry. Each report, as finally published in the regular
NCTRP series (Reports or Syntheses of Transit Practice)
also contains a staff-prepared foreword that directs the
attention of the busy reader to the persons who would
be most interested in the results and, also, to how the
results fit into present knowledge and practice.
Prior to publication, extraordinary measures are taken
to ensure that useful research results are made immediately available to the appropriate personnel. One means
consists of forwarding copies of the research agency drafts
of final reports. According to the urgency of the particular
circumstances, these drafts may be either uncorrected or
corrected on the basis of an acceptance review. Several
copies of unedited drafts of the agency reports are retained
until formal publication and are available, on a loan basis,
to others having an interest in the reserach. Once published in their entirety, the drafts are destroyed.
After publication, each report is distributed widely
through the TRB's selective distribution system. Copies
go automatically to about JOO libraries, TRB transit representatives, educational institution liaison representatives, appropriate project panels and committees of the
Board, and individual members who have selected publications in the particular subject area of the report. As
a further means of disseminating the research reports,
announcements of their availability are made to the trade
press. Also, the Technical Activities Staff comprising the
Board's Division A follow the progress of the work
throughout its conduct and consequently are able to discuss application of the research results with potential
users during visits to operating agencies.
A tragic result of much research is a compilation of
findings that, because of language and form, simply cannot be used until the sponsor devotes considerable supplementary effort to translating the findings into the
language and working tools of the users. This kind of
time cannot be afforded in the sponsor's scheme of dayto-day operation. In an applied research program such
as the NCTRP, the sponsor rightfully expects a product
that has immediate applicability to practice. This is not
asking too much, because improvements are going to
occur mostly in the form of moderate refinements of
existing practices, rather than as dramatic innovations or
breakthroughs that one might expect from extensive basic
research. Therefore, where necessary as an integral part
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of administration, staff assumes the role of interpreter and
interjects itself as a third party between the sponsor and
the researcher by means of a very brief publication titled
NCTRP Research Results Digest. The Digests are issued
as a series of flyers to provide in understandable language
an early awareness of project results so as to encourage
early implementation. They are brief in summarizing specific findings-they do not deal with methodology-and
require the reader to expend very little time in determining
the usefulness of the findings. Reference is made in each
to the fact that uncorrected draft copies of the agency's
report are available on a loan basis for those desiring
more extensive information. Where circumstances warrant, staff does not wait for requests for reports but distributes copies of the agencies' draft final reports to
appropriate personnel.
With the culmination of the formal reporting activity,
plus any of the special measures just described, the
NCTRP reaches the final milestone of its administrative
network. What happens beyond that point- how successful the projects really turn out to be-is entirely up
to UMTA and the operating agencies. Projects that have
accomplished their objectives in providing useful products
might just as well have been failures if, at least, consideration is not given to how the results might be used to
improve operations. It simply does not make good sense
to invest millions in research on critical problems and
then not give adequate attention to a determinination of

the implementation value of the products. Such determination can range from mere thought to total, immediate
incorporation as standard practice. Certainly, any action
must be temperate to avoid the pitfalls that are present
in pushing too hard too fast. To aid decisions as to the
course to be pursued, future NCTRP publications will
report on all known uses of results, be they limited or
extensive. Given the fact that the NCTRP addresses critical, national problems, documented payoff to any one
agency should attract study by others. So should documented failures, for they also contain lessons by which
all can profit. Research is a venture into risk and uncertainty, the risk being particularly high in applied or mission-oriented research such as the NCTRP undertakes.
The wisdom of accepting risk is impossible to determine
without studious inquiry into the benefits derived.
In summary, the NCTRP is an applied, contract research program that has been structured along specific
lines to enable it to respond to specific needs of the nation's
transit industry. The needs are expressed through problem
statements referred from UMTA, and each problem is
accompanied by the funds to see it through. From the
preparation of project statements through final reporting
on the projects results, the goal of the NCTRP is administration that, in the final analysis, will prove to be fully
effective in obtaining the best return on the investment
supporting the Program.
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TABLE I
SUMMARY OF STATUS THROUGH DECEMBER 31, 1984, FOR FY '80 THROUGH FY '84 PROJ ECTS

PROJECT
RESEARCH
NO.

TITLE

AGENCY

30-1

AREA 30: ADMINISTRATION-ECONOMICS
Small Transit Buses: A Manual for Improved Purchasing, Use, and Maintenance

Arthur D. Little

31-1
31 -2

AREA 31: ADMINISTRATION-FINANCE
The Impacts of Federal Grant Requirements on Transit Agencies
Controlling Rising Operating Deficit Through Capital In vestments

33-1
33-2
33-2(2)
33-3

AREA 33: ADMINISTRATION-PERSONNEL MANAGEMENT
Transit Bus Operator Selection and Training for Dealing with Stress
Assessment of Job Enrichment Programs for the Transit Industry
Quality-of-Work Life Programs for the Transit lndustry-Regi,:-:al Seminars
Public Transit Bus Maintenance Manpower Planning

36-1

AREA 36: PLANNING-ALTERNATIVE ANALYSIS
Improving Decision-Making for Major Urban Transit Investments

SUBCONTRACT
AMOUNT OR
SUBCONTRACT
COST($)

$299,378

Booz-Allen

49,522 *
150,000

GAMS Inc.

Public Admin. Service
Public Admin. Service
Fleet Maintenance

150,000
97,821 *
49,454
100,000

System Des. Concepts

200,000

COMSIS Corp.
COMS IS Corp.

100,000
50,000

The MITRE Corp.

148,787

149,960
150,000
99,957

AREA 38: PLANNING-SYSTEM PLANNING

38-1
38-1 (2)

National Transit Computer Software Directory
National Transit Computer Software Directory, Phase II
AREA 39: PLANNING-ROUTE PLANNING

39-1

A Modular Approach to On-Board, Automatic Data Collection Systems

40-1
40-2
40-3

Simplified Guidelines for Evaluating Transit Options in Small Urban Areas
Estimating Incremental Costs of Bus-Route-Service Changes
Strategies to Implement Benefit-Sharing for Fixed Transit Facilities

Barton-Asch man
System Des. Concepts
SG Associates

43- 1

AREA 43: DESIGN-TRACK AND ANCILLARY SYSTEMS
Detection of Low-Level Fault Currents on Rail Transit Systems

Chas. T. Main, Inc.

46-1

AREA 46: DESIGN-GENERAL DESIGN
Single Cable Communications Technology for Rail-Transit Systems

Poly Inst of NY

150,000

47-1

Improved Service Life of Urban Transit Coach Brakes

Battelle Mem Inst

300,000

48- 1

AREA 48: MATERIALS AND CONSTRUCTION-SPECIFICATIONS,
PROCEDURES, AND PRACTICES
Electrolytic Corrosion in DC Powered Transit Systems

54- 1
54-2

AREA 54: OPERATIONS-ENERGY EFFICIENCY
Improve Transit Bus Energy Efficiency and Productivity
Energy Management of Electric Rail Transit Systems

Booz-A llen
Carnegie-Mellon

39,976 *
150,000

55-1

AREA 55: OPERATIONS-PERFORMANCE, EFFECTIVENESS, AND EFFICIENCY
Conversion to One-Person Operation of Heavy-Rail Rapid-Transit Trains

Battelle Mem Inst

150,000

TRB
ATE Mgmt

660,000 •
75,()(){) b
75,()(){) b
30,()(){) b
30,()(){) b

AREA 40: PLANNING-IMPACT ANALYSIS

99,953

AREA 47: MATERIALS AND CONSTRUCTION-GENERAL MATERIALS

200,000

AREA 60: SPECIAL PROJECTS

60-1

Synthesis of Information Related to Transit Problems
TS- I: Cleaning Equipment and Proced ures for Transit Buses
TS-2: Priority Treatment for Buses on Urban Streets
TS-3: Effects of Fuel Additives and Alternative Fuel Grades for Transit Buses
TS-4: Guidelines for Allocation of Time for Transit Coach Maintenance Functions

PAWA

Southwest Res Inst
XYZYZ Info Corp.
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STARTING
DATE

EXPECTED
COMPLETION
DATE

PROJECT STAT US

PROJ ECT
NO.

(for details, see latest Summary of Progesss)

Completed-Published as NCTRP Report 11

30-1

12/15/82

Completed- Published as NCTRP Report 2
In developmental stage

31-1
31-2

10/ 15/8 1
11/ 1/82
12/1/84
11/1/83

4/ 14/84
2/29/84
3/1/86
10/31/84

Completed- Report in review process
Completed- Published as NCTRP Reports 5 and 6
Research in progress
Completed-Published as NCTRP Report JO

33- 1
33-2
33-2(2)
33-3

11 /2/8 1

11/1/83

Completed- Published as NCTRP Report 4

36-1

1/3/83
2/15/85

1/31/85
7/1/86

Research in progress
Research in progress

38-1
38-1(2)

11/1/82

8/31/84

Completed-Published as N CTRP Report 9

39-1

10/25/82
11/15/83
11/1/83

10/23/84
8/14/85
2/1/85

Completed-Publ ished as NCTRP Report 8
Research in progress
Research in progress

40-1
40-2
40-3

1/3/83

11/30/84

Report in review stage

43-1

5/1/84

7/31/85

Research in progress

46-1

12/1/8 1

12/31/84

Report in review stage

47-1

In developmental stage

48-1

Completed- Published as NCTRP Report I
Completed-Published as NCTRP Report 3

54-1
54-2

Research in progress

55- 1

11/8/82

8/7/84

11/30/81

10/ 1/81
10/1/81

6/30/82
12/31/83

3/5/84

7/8/85

11/7/80
2/16/8 1
3/16/8 1
10/ 1/82
12/9/82

12/3 1/8 1
12/3 1/8 1
9/30/83
11/30/83

Research in progress
Completed-Published
Completed-Published
Completed- Published
Completed- Published

as
as
as
as

NCTRP
NCTRP
NCTRP
NCTRP

Synthesis
Synthesis
Synthesis
Synthesis

1
2
3
4

(TS-I)
(TS-2)
(TS-3)
(TS-4)

60-1
60-1
60- 1
60-1
60-1
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TABLE I (Continued)
SUMMARY OF STATUS THROUGH DECEMBER 3 1, 1984, FOR FY '80 THROUGH FY '84 PROJECTS

PROJECT
NO.

RESEARCH
AGENCY

TITLE

TS-5 : Extraboard Management Procedures and Tools
TS-6: Traffic Control and Regulation at Transit Stops
TS-7: Bus Communications Systems
TS-8: Passenger Information Systems for Transit Transfer Facilities
TS-9: Transit Fare Collection: P roblems and Alternatives to Paper Currency
TS- I0: Use of Part-Time Operators
TS-11: T ransit Marketing: Success and Failures
TS-I 2: Use of Incentives to Attain Specified Performance Standards in Collective
Bargaining for Mass Transit
TS-13: Bus I nspection Guidelines

SUBCONTRACT
AMOUNT OR
SUBCONTRACT
COST($)

Mitre
J. J. Fruin
Mitre
L. C. McDorman
Richard L. Oram
Darold T . Barnum

40,000 b
45,00Q b
45,000 b
45,000 b
75,000 b
50,000
50,000
50,000

C. I. Giuliani

50,000

L. C. McD orman
W.W. R a nkin

• Final Subcon!ract cost.
' Continuing activity through FY '84. Annual amount varies; total to date shown.
• Allocated- Balances arc carried forward to support future synthesis studies.

TABLE II
PUBLISHED REPORTS OF THE NATIONAL COOPERATIVE TRANSIT RESEARCH & DEVELOPM ENT PROGRAM

R ep.
No.

Title, Project, Pages, Price

I Transit Bus Energy Efficiency and Productivity-Bus Equipment Selection Handbook (Project 54-1 ),
55p.,
$7.20.
2 Impacts o f Federal Grant R equirements on Transit Agencies (Project 3 1- 1),
73 p.,
$7.60
3 R eduction of Peak-Power Demand for Electric Rail Transit Systems (Project 54-2),
142 p. ,
$10.40
4 Improving D ecision-M aking for Major Urban T ransit Investments (Proj ect 36-1),
47 p.,
$7.20
S A ssessment of Quality of Work-Life Programs for the Transit Industry-Research R eport (Project 33-2),
99 p.,
$8.80
6 A ssessment of Quality-of-Work-Life Programs for the Transit Industry-Model Programs (Project 33-2),
37 p. ,
$6.80
7 Predicting and D ealing with Transit Bus Operator Stress (Project 33- 1), ( In Preparation)
8 Simplified G uidelines for Evaluating Transit Service in Small Urban Areas (Project 40-1 ),
119 p.,
$10.40
9 Modular Approach to On-Board Automatic D ata Collection Systems (Project 39-1),
123 p.,
$ 10.40
10 Public T ransit Bus Maintenance Ma npower Planning ( Project 33-3),
56 p.,
$8.00
11 Small Transit Vehicles: Ho w to Buy, Operate, and Maintain Them (Project 30-1), 49 p., $7.60

Synthesis of Transit Practice
No.
Title, Pages. Price
1
2
3
4

Cleaning Transit Buses: Equipment and Procedures (Proj. 60-1 , Topic TS-I),
39 p.,
$6.80
Enforcement of Prio rity Treatment for Buses on Urban Streets (Proj . 60-1 , T opic TS-2),
30 p.,
$6.40
D iesel Fuel Quality and Effects of Fuel Additives (Proj. 60-1 , Topic TS-3),
62 p.,
$7.60
Allocation of Time for Transit Bus Maintenance Function (Proj. 60- 1, Topic TS-4),
24 p.,
$6.40

TABLE III
NCTRP RESEARCH RESULTS DIGESTS "
DIGEST

PROJ .

NO.

NO.

TITLE. PAGES, PR ICE

2

33-1
60- 1

Review of Literature Related to Bus Operator Stress, I Sp.,
Project to Synthesize I nformation on T ra nsit Problems, 3p.,

• Sec Table I for project titles. See fina l page of this document for o rdering information.

$3.00
$ 1.00
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ST A RTI NG
DAT E

EXP ECTED
COMPLETION
DATE

PROJECT
P ROJECT STATUS

NO.

(for details, see latest Summary of Progesss)

1/1/84
11 /2 1/83
11/2 1/83
12/2/83
9/16/84
9/ 16/84
12/15/84

9/30/84
12/31/84
12/3 1/84
12/3 1/84
12/3 1/84
9/30/85
9/30/85
11/30/85

Completed-Report in review stage
Research in progress
Research in progress
Research in progress
Research in progress
Research in progress
Research in progress
Research in progress

(TS-5)
(TS-6)
(TS-7)
(TS-8)
(TS-9)
(TS- 10)
(TS- I 1)

11/1/84

10/31/85

Research in progress

(TS-13) 60- 1

I 1/31/83

SUMMARY OF ADMINISTRATIVE PROGRESS

T he folldwing su mmary add resses the research programs for fiscal years 1980 through 1986, a nd it pertains
to activities in the 6 months subsequent to July 1, 1984.
The narrat ive for each year is cross-referenced to the
networks included a t the end of the s ummary. Accompanying the networks are descriptions of the activities
(subtasks), and those u nderlined represent the deliverables
to which the P TC is com m itted.
T here are five (5) networks representing the PT C's
overall perception of the nat ure and sequence of activities
required by all NCTR P part icipants for an efficient, fully
coordinated operation. A ll five are incl uded in this report
for F Ys 1980, I 98 1 a nd 1982/ 1983; only those pertinent
through the end of the report period are incl uded for
subsequent years. Progress on tasks and subtasks is indicated by shading of the activity nodes. A fully shaded
node represents completion of a subtask; a partially
shaded node represents partial accomplishment of a subtask. Accordingly, progress for the respective fiscal-year
program s is as follows.
FY 1980 Program

I. R eference: Network # 1, Tasks 1.1 and 2. 1 (subtasks
2. 1. 1 through 2. l. l 3)
All work under Task 1.1 of this network is covered by
the APT A contract for conduct of the TSG operation
relative to formulation of annual programs and other
responsibilities. Task 2.1 work is carried out by t he PTC
in support of the TSG, and it was completed and reported
on earlier.

II. R eference: Network #2. Tasks 3.0 (beginning with
subtask 3. 0. 1), 3. 1, 3. 2, and 3.3 (ending with subtask
3. 3. 7)
All wor k under the referenced tasks was completed and
reported on earlier (see NCTRP Progress R eport I).

Ill. Reference: Network # 3, Tasks 3.3 (beginning with
subtask 3. 3. 9). 3. 4, and 4.1 (ending with subtask 4. 1. 5)
A ll work under the referenced tasks was com pleted and
reported on earlier (see NCTRP Progress Report I).

60-1
60-1
60-1
60-1
60-1
60-1
60- 1
(TS-12) 60-1

IV. Reference: Network #4, Tasks 4.2, 5.2, and 5.4 (beginning with subtask 4.2.1 and ending with subtask
5.4.1)
A ll wor k under the referenced tasks was completed on
receipt of the preliminary draft final report for Project
47- 1.

V. R eference: Network # 5, Task 5. 4 (beginning with subtask 5. 4. 3 and ending with subtask 5. 4.111)
O n receipt of the Project 4 7-1 report, the primary technical activity under this network concerned publication
of final reports as research on all seven FY '80 projects
had been completed. A brief summa ry of the status of
these projects is:
31- 1
33-1
36- 1
47- 1
54- 1
54-2
60- 1

Completed- P ublished as NCTRP Report 2
Completed- Scheduled for publication as
NCTRP Report 7 (see below)
Completed- P ublished as NCTRP Report 4
Completed- Repo rt u ndergoing specia l reviews
Completed-Published as NCTRP Report I
Completed-Published as NCTR P Report 3
Completed-Published as NCTRP Syntheses
I and 2

The report for Project 33- 1 has been held up by the
PTC because of concerns for a perceived sensitivity of
subject matter. Although the report was approved by the
project panel for publication, special reviews by non-partic ipants in the program were obtained accord ing to PTC
proced ures for dealing with sensitive issues. These special
reviews were neither clear cut nor unanimous in their
evaluations. The resulting comments have been provided
to the researchers and will be replied to, even though
they are not obligated to do so according to their contract.
Meanwhile, the possibility of obtaining an independent
review of the special reviews has been considered by the
TRB Executive Office. Funding of such is held by NCTRP
staff to be a problem, however, as it is not deemed an
appropriate charge under the prime cont ract with UMT A.
I t would be a charge applied LO activity beyond that
covered by the operational framework of the contract.
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Otherwise, steps were taken as appropriate to circumstances to close contracts and pay final vouchers. Disbandment of project panels was scheduled and will occur
in due course.
In general, the full details of the status of all FY '80
projects that were active during the report period will be
found in the "Progress by P roject" section and Tables I,
II, and III of this document.
VI. R eference: Synthesis Task (Unnumbered)
All work in the synthesis area for this year was completed and reported on earlier (see NCTRP Progress Report 4 and/or Table I herein).
VII. R eference: Contract DTUM60-81 -C-72012
In line with the requirements of Article XIX, Subcontracting Reporting Requirements, it is reported that no
subcontracts for research under the FY 1980 program
were entered into during the 6 months ending June 31,
1984.
FY 1981 Program

1. R eference: Network # 1, Tasks 1.1 and 2.1 (subtasks
2. 1.1 through 2.1.13)
All work under Task 1. 1 of this network is covered by
the APT A contract for conduct of the TSG operation
relative to formulation of annual programs and other
responsibilities. Task 2. 1 work is carried out by the PTC
in support of the TSG, and it was completed and reported
on earlier (see NCTRP Progress Report ! ).
II. Reference: Network # 2, Tasks 3. 0 (beginning with
subtask 3. 0. 1), 3. 1, 3.2, and 3.3 (ending with subtask
3.3. 7)

All work under this network was completed and reported on earlier (see NCTRP Progress Report 2).
Ill. R eference: Network # 3, Tasks 3.3 (beginning with
subtask 3.3. 9), 3.4, and 4.1 (ending with subtask 4.1.5)
All activity under this network was completed and
reported on earlier (see NCTRP Progress Report 3).
IV. R eference: Network #4, Tasks 4.2, 5.2, and 5.4 (beginning with subtask 4. 2.1 and ending with subtask
5.4.1)
With the exception of Project 30-1, for which the final
revision of the final report is pending, all activity covered
by this network has been completed.

V. R eference: Network # 5, Task 5. 4 (beginning with subtask 5.4.3 and ending with subtask 5.4.111)
Activity covered by this network consisted of surveillance of the final steps of research in progress on seven
projects, including the TRB synthesis project. Six of the
seven were completed during the report period; the seventh will be completed early in the next report period. A
brief summary of the status of the FY '8 1 projects is:

30-1
33-2

Near completion- Manual scheduled for publication as NCTRP Report 11 ; research report
in review process
Completed- Published as NCTRP Reports S
and 6; decision needed on disposition of
$2, 100 balance

38- 1
39-1
40-1
43-1

60-1

Final report in and available for loan; FY '82/
'83 continuation is under development
Completed- Scheduled for publication as
NCTRP Report 9; decision pending on use
of $26,2 13 balance
Completed-Published as NCTRP Report 8
Completed- Scheduled for publication as
NCTRP Report 12; extension of contract
termination date is awaiting agency execution of amendment
Completed- This year's work published as
NCTRP Syntheses 3 and 4.

VI. R eference: Synthesis Task ( Unnumbered)
As noted above, published Syntheses 3 and 4 represent
completion of work under this network. Topic titles are
given in Table I of this document.
VII. Reference: Contract DTUM60-81-C-72012
In line with the requirements of Article XIX, Subcontracting Reporting Requirements, it is reported that no
subcontracts for research under the FY 1981 program
were entered into during the 6 months ending December
3 ! , 1984.

FY 1982/1983 Program

NOTE: Formerly designated as the FY 1982 Program,
the new designation was requested by UMTA so
that succeeding-year designations will correspond more closely with actual fiscal years.
I. Reference: Network # 1, Tasks 1.1 and 2.1 (subtasks
2.1.1 through 2.1. 13)
All work under Task 1. 1 is covered by the APTA
contract for conduct of the TSG operation relative to
formulating annual programs and other responsiblities.
The PTC supports this activity (Task 2. 1) through TRIS
searches for information relevant to problems submitted
to the TSG for evaluation, provides such information to
the TSG, and then participates as appropriate in the meetings of the TSG for selection of the problems for the
annual programs. All work in these regards was completed and reported on earlier (see NCTRP Progress Report 3).
II. Reference: Network #2, Tasks 3.0 (beginning with
subtask 3. 0. 1), 3.1, 3.2, and 3.3 (ending with subtask
3.3. 7)
All work under this network has been completed and
was reported on earlier (see NCTRP Progress Report 4).
111. R eference: Network # 3, Tasks 3.3 (beginning with
subtask 3.3.9), and 3. 4
With one exception pertaining to Project 46-1, all work
on five new projects under this network was completed
and reported on earlier (see NCTRP Progress Report 6).
Project 46-1 was funded initially at $ 150,000 but was
begun with $ 100,000. On receipt of all necessary funds,
the subcontract was amended to reflect the full amount.
Also deferred pending receipt of funds was the work on
Syntheses TSS through TS9; however, all are now active.
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IV. Reference: Network #4, Tasks 4.2, 5.2. and 5.4 (beginning with subtask 4.2.1 and ending with subtask
5.4.1)
Activity under this network consisted of routine surveillance of research in progress on five projects (including
the TRB syntheses under Project 60-1); processing of the
final report for Project 33-3; and initiating activities relative to two continuation projects. A brief summary of
the status of the FY '82/'83 projects is:
33-2(2)
33-3
38-1 (2)
40-2
40-3
46-1
55-1
60-1

Agency execution of continuation subcontract is pending
Completed-Scheduled for publication as
NCTRP Report 10
Awaiting agency action on request for
proposal on continuation work
R esearch is in progress
Awaiting agency submission of revised fi.
nal report
Research is in progress
Research is in progress
Syntheses are in progress

V. R eference: Network # 5, Task 5.4 (beginning wilh subtask 5.4.3 and ending wilh subtask 5.4.111)
Activity under this network was limited to processing
of the final report from Project 33-3.

VI. Reference: Synthesis Task (Unnumbered)
As noted above, syntheses TS5 through TS9 are being
carried out.
VII. Reference: Contract DTUM60-83-C-71226
In line with the requirements of Article XIX, Subcontracting Reporting Requirements, it is reported that no
subcontracts were entered into during the 6 months ending December 31, 1984.
There was, however, the amendment referred to earlier
to bring P roject 46-1 up to the approved funding level of
$150,000.

FY 1984 Program

I. R eference: Network # 1, Tasks 1.1 and 2.1 (subtasks
2.1.1 1hrough 2. 1. 13)
All activity under this network has been completed by
virtue of PTC's participation in the February 1, 1984,
meeting of the TSO.
11. R eference: Network # 2, Tasks 3. 0 (beginning with
subtask 3. 0.1), 3.1, 3.2. and 3. 3 (ending with subtask
3.3. 7)
Activi ties covered by this network have been completed
in part. UMT A authorization to proceed with certain
work preliminary to requesting proposals was received
on May 10, 1984. PTC processes relative to acceptance
of the program for adm inistration were completed, and
requests were made for no mination of panel members.
Based on the returns, panels were defined and invitatio ns
to serve were issued. Follow-up action is being taken as
appropriate according to the responses. Panel meetings
have been scheduled for February 25 through March I

to prepare project statements and for Ju ne 24 through 28
to select research agencies. Further action in this regard
will take place in the next report period, beginning with
subtask 3.1.27.
FY 1985 Program

I. R eference: Network # 1, Tasks I. I and 2.1 (subtasks
2.1.1 through 2.1.13)
All work under Task 1. 1 of this network is covered by
the APTA contract for cond uct of the TSO operation
relative to fo rmulating annual programs and other responsibilities. T he PTC suppo rts this activity (Task 2. 1)
through TRIS searches fo r information relevant to problems submitted to the TSO for evaluation, provides such
information to the TSG, and then participates as in the
meetings of the TSG for selection of the problems for the
annual programs. All work in these regards was completed as of the TSG meeting of December 14.
II. R eference: Net work #2, Tasks 3.0 (beginning with
subtasks 3. 0.1 ), 3.1, 3.2, and 3.3 (ending with subtask
3.3. 7)
Work according to this network hinges on UMTA's
referral of an approved research program for PTC administration.
FY 1986 Program

I. R eference Network # 1, Tasks I. I and 2.1 (subtasks
2.1. I through 2.1. 13)
All work under Task 1.1 of this network is covered by
the APTA contract for conduct of the TSO operation
relative to formulation of annual programs and other
responsibilities. According to the FY 1986 Sched ule of
Actio n Dates, the APTA process will begin on January
15, 1985, which has been set as the problem-call date.
General-All Programs

Distribution was made earl y in the report period of
NCTRP Progress Report 6 to UMTA and others participating di rectly in NCTRP work. The Annual Summary
of Progress for 1984 was published near the end of the
report period and received wide dist ribution through the
T RB selective distribution process. Further distribution
will be made at the January 1985 TRB A nnual Meeting.
Also published and widely distributed was R esearch Results Digest 2 summarizing the work under Project 601, "Synthesis of Information Related to Transit Problems." The availability of this document will be made
known at the A nnual Meeting.
Difficulties Encountered During Report Period

I. Earlier note was made of the difficulties associated
with producing NCTRP R eport 7. T he problems are internal to the PTC, however, and not due to other aspects
of NCTRP operation .
2. Staff activity relative to administration of the program remains at a low-level, part-time basis for the reasons given in Progress Report 6 and will continue so until
there is a realistic approach to the matter of costs necessary for proper administration of the program.
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3. Progress Report 6 continued previous references to
the unplanned high cost of TRIS retrievals relative to
annual problem evaluations. The resultant overrun of the
ret rieval item in the PTC budget has thus far been accounted for through sacrifice of other effo rts, and it will
have to be resolved when the next prime contract for
follow-on work is negotiated.
Difficulties Projected for Next Report Period

As has been the past case, what happens here depends
on availability of funds to su pport the FY 1985 program
just developed by the TSG. Certain administrative functions can be carried forward to some extent; however, the
bulk of program activity will have to await a contract
amendment by which funds to support subcontracts will
be provided.

PTC Activities in the Next Report Period

I. Routine surveillance of subcontracts in being.
2. Follow-up as appropriate on projects reaching expiration dates.
3. Approval and acceptance processes on receipt of FY
'85 program officially referred from UMT A.
4. Formulation of project panels and meetings to write
Project Statements for FY '85 research.
5. Solicit for proposals.
6. Preparations for project panel meetings to select
research agencies.
7. Preparation of a 6-month progress report for the
period ending June 30, 1985.
8. Resolution of the matter of disposition of NCTRP
Report 7.

Networks
FY 1980 Program
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TASK

SUBTASK AND DESCRIPTION OF ACTIVITIES

1.1

1. 1.1

TSG solicits problem statements in detailed

1.1.3
1.1.5

Problem statements prepared and submitted
As received, problem statements are forwarded
to PTC
TSG sets date for meeting to formulate
annual work program

DELIVERY DATE

format

1.1.7
2.1

2.1.1
2. 1. 3

2. 1. 5
2. 1. 7
2.1.9

2. 1.11
2. 1. 13
2. L 15
2. 1.17
2. 1.19

2.1.21
2.1.23
2. 1.25

2. 1.27
2.1.29
2.1.31

3.0

3.0.l

3.0.3
3.0.5
3.0.7

3.0.9
3.0.11
3. 1.13

3.0.15
3.0.17

PTC (TRB staff) extracts key words and
As required
sends to TRIS
TRIS searches files, forwards output
As required
to PTC
PTC staff screens out nonrelevant
As required
materials
PTC staff prepares evaluations
As required
PTC sends copy of problem statement
and TRIS output to UMTA Program
Coordinator to obtain UMTA evaluation
UMTA staff prepares evaluations
As made, PTC staff evaluations and TRIS
As required
output are forwarded to TSG
As made, UMTA evaluation are forwarded to
TSG
Based on evaluations, TSG modifies details
of problem
By letter ballot, TSG members rate revised
problem statements
TSG ratings are converted to rankings and
circulated to membership
TSG meets to formulate annual work program
TSG sends annual work program to UMTA for
approval
UMTA acts on approval of program
UMTA and TSG coordinate as needed if revision of recommended program is necessary
UMTA refers approved program to PTC, with
copy of correspondence to TSG
Ballot on acceptability of problems to
+l week*
be identified with the Academy is prepared
and sent to the Executive Committee
Subcommittee for the NCTRP
+3 weeks
Subcommittee acts on ballot
Acceptance action recommendation is
+3.5 weeks
made to PTC
PTC acts on acceptance recommendation
+4.0 weeks
and so notifies UMTA
UMTA notifies TSG of PTC acceptance
TSG acts as appropriate re PTC rejection of
problems or programs
TSG submits revisions to UMTA
UMTA submits revions to PTC
3.0.l through 3.0.9 repeated as needed
As required
*Accumulative from date PTC receives work program.
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TASK

SUBTASK AND DESCRIPTION OF ACTIVITIES

DELIVERY DATE

3.1

3. 1. 1

+4.2 weeks

3.1.3
3.1.5
3.1.7
3.1.9
3.1.11
3.1.13
3.1.15
3.1.17
3.1.19
3. 1.21
3.1.23
3.1.25
3.1.27
3.1.29
3.1.31
3.1.33
3.1.35
3. 1.37
3.2

3.2.1
3.2.3
3.2.5
3.2.7
3.2.9
3.2.11

Concurrently with 3.0.l, NCTRP Director
assigns problems to research areas
and staff
NCTRP Director eete panel meeting dates
PTC prepare• background materials for
soliciting nominee, for panels
Staff determines balance of expertise
required by problem
Solicitation letters are mailed
Nominees are submitted
Staff balances nominee expertise against
problem needs and recommends panels to
NCTRP Director
NCTRP Director and staff agree on
tentative roster
NCTRP Director sends invitation-to-eerve
letter
Responses are returned
NCTRP Director sends additional invitations
in instances of turndowns
NCTRP Director sets tentative rosters
NCTRP Director sends acknowledgement letter
to those accepting
Concurrent with 3.1.25, NCTRP Director
submits tentative rosters to Academy for
approval
Academy acts on approvals and notifies
NCTRP
Concurrent with 3.1.27, NCTRP Director
?repares formal appointment letters for
TRB Executive Director's signature
Appointment letters are mailed
NCTRP Director begins coordination with
UMTA and TSG to develop mailing list
for Project Statements
Cards confirming acceptance of
appointment are mailed to TRB
Technical panels meet to prepare Project
Statements
Project Statements are eubmited to
editorial and production processes
Project Statements are printed
Project Statements are forwarded to
mailer
Panels prepare Problem Evaluation Forms
Panels review guidelines for proposal
evaluation and agree on weights for key
elements

+4.5 weeks
+6.0 weeks
+6.0 weeks
+6.5 weeks
As required
As required
As required

As required

As required
As required
As required
As required
As required
+15 weeks
+12 weeks

+19.5 weeks
As

required

required
+23.5 weeks

As

+19.5 weeks
+19.5 weeks
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TASK

SUBTASK AND DESCRIPTION OF ACTIVITIES
3.2.13
3.2.15

3.3

3.3.1
3.3.3
3.3.5
3.3.7
3.3.9
3.3.11
3.3.13
3.3.15
3 . 3.17
3.3.19
3.3.21
3.3.23
3.3.25
3.3.27
3.3.29
3.3.31
3.3.33
3.3.35
3.3 . 37

3.3.39
3.3.41
3.3.43
3. J.45
3.3.47
3.3.49
3.3.51

Staff drafts meeting notes and circulates
for approval
Meeting notes types, duplicated, and
mailed

Project Statements mailed
Staff responds to inquiries as necessary
Staff coordinates with Minority Business
Enterprises as necessary
Agencies prepare and submit proposals
Proposals processed
Notifications of rejections mailed
Deleted
Deleted
Proposals mailed to panel
Panels evaluate proposals and prepare
pros and cons
Panels meet to rank proposals and make
selections
Panels prepare statements of reasons
behind selections
Panels prepare Proposal Review and
Recommendation Form (PRRF)
Panels update Problem Evaluation Form (PEF)
Notification to unsuccessful proposers
prepared and mailed
1st-choice letters prepared and mailed
2nd-choice letters prepared and mailed
OCG sent 1st-choice proposal
Comptroller's Office sent 1st-choice
proposal and asked to determine agency's
financial responsibility
PTC report to UMTA on agency selections
is prepared and mailed to UMTA, a copy
to TSG
Agencies respond to PRRF
Panels act on approvals of agencies'
responses
Subcontract Information Summary i s prepared and sent to OCG
OCG & NCTRP resolutions as necessary
OCG prepares subcontract
OCG forwards subcontract to agency

DELIVERY DATE
+21.5 weeks
+23 . 5 weeks
+24 weeks
As required
As required

+32 . 5 weeks
As required
+33 weeks
required

As

+41 - 45 weeks
+41- 45 weeks
+41-45 weeks
+41-45 weeks
+42-46 wee~s
+42-46 weeks
+42-46 weeks
+41. 5-45. 5 weeks
+41. 5-45. 5 weeks

+47 weeks
As required
As required
+51.5-55.5 weeks
required
+52-56 weeks
+52-56 weeks

As
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TASK

SUBTASK AND DESCRIPTION OF ACTIVITIES

DELIVERY DATE

3.3.53
3.3.55

.u

3.3.57
3.3.59
3.4

3.4.1
3.4.3

4.1
4.2

4. 1.1

4.2.l
4.2.3
4.2.5
4.2.7
4.2.9
4.2 . 11
4.2.13
4.2 . 15
4.2.17
4.2.19
4.2. 21

4.2.23
4.2.25
4.2.27
4.2.29
4.2.31
5.2

5.2.1

Agencies review and respond to OCC
OCG and NCTRP coordinate as needed re
agency response
OCG sends copy to UMTA
UMTA coordinates, as required, with OCG
re subcontract

+54-58 weeks
required

+56-59 weeks
h required

PTC provides UMTA with a statement of safe- A.a required
guards against personal or organizational
conflicts of interest
PTC provides UMTA with copy of Procedural
AB required
Manual for Agencies Conducting Work in the
NCTRP
Research begins
Agencies submit Working Plan (WP)
PTC forwards WP to panels for review and
approval
Panels act and notify PTC
Panel review comments on WP sent to
agencies
Agencies revise WP as needed and resubmit
PTC coordinates with panels as necessary
re revised submittal
Agencies notified of approval action
PTC staff makes first surveillance visit
PTC staff monitors research in progress
through contacts, visits, progress reports
- monthly and quarterly
PTC staff keeps panels abreast of work
PTC staff distributes quarterly progress
reports from agencies, coordinates re
review comments, and prepares quarterly
letter report.
PTC staff prepares semi-annual progress
report for UMTA and TSG
PTC staff participates in briefings as
required
PTC staff prepares annual report on PTC
progress in administration of NCTRP
activities
Annual report is distributed
PTC checks and approves agency invoices
As necessary and appropriate to
circumstances, PTC staff will see to
preparation and distribution of digests,
technical articles, etc., reporting to the
transit community on useful products soon
after they are developed

+56-59 weeks
+57-60 weeks
AB required
AB required
AB required
A.a required
A.a required
As required

Continuous
Continuous
Calendar quarter

December & July
AB required
Dec. annually
March 15
AB required
AB required
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TASK

SUBTASK AND DESCRIPTION OF ACTIVITIES

5.4

5.4.1
5.4.3
5.4.5
5.4.7

5.4.9
5.4.11

Final report received in preliminary draft
Copy is sent to editor
Copy is sent to responsible staff engineer
Acknowledgement of receipt prepared and
sent to Principal Investigator, copy to
OCG, with request for inventory of data
and equipment
OCG requests inventory of data and equipment, certification form, and reminds re
final voucher
Staff engineer prepares and mails memo requesting panel review of report re technical compliance with subcontract require-

DELIVERY DATE
Al completed
On

receipt

On receipt-

On receipt

On receipt &
equipment
On receipt

ments

5.4.13
5.4 . 15
5.4.17
5.4.19
5.4.21
5.4.23

5.4.25
5.4.27

5.4.29
5.4.31
5.4.33
5.4.35
5.4.37
5.4.39
5.4 . 41

Panels complete reviews and mail to staff
engineer
Two (2) copies are sent to file
Staff engineer completes his review
Staff engineer summarizes review comments
and mails to Principal Investigator
Principal Investigator prepares point-bypoint letter response to review comments
and mails to NCTRP
Principal Investigator revises report
according to panel review comments and
ships prescribed number of copies to
NCTRP
Copy of final draft is sent to staff
engineer
Staff engineer reviews final draft and
accumulates information, materials, etc.,
as appropriate to needs of editorial and
publication processes
Delete
Copy of staff memo (see 5.4.11) and final
draft report are sent to UMTA for review
NCTRP Director sends one (1) copy of
final draft report to each member of the
TSG
PTC staff arrives at decision as to manner
of publication and distribution of report
Reports not to be published are put on
microfiche
UMTA reviews report and forwards any
couments to NCTRP
Subcontractor prepares and mails response
re data and equipment inventory to PTC
OCG

As

required

On receipt
Receipt +30 days
Receipt +7 weeks
As

required

As

required

On receipt
As

necessary

On receipt
On receipt
On receipt

As

necessary

Receipt +30 days
Al required
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TASK

SUBTASK AND DESCRIPTION OF ACTIVITIES

DELIVERY DATE

5.4.43

As required

5.4.45
5.4.47
5.4.49
5.4.51
5.4.53
5.4.55
5.4.57
5.4.59
5.4.61
5.4.63
5.4.65
5.4.67
5.4.69
5.4. 71
5.4.73
5.4.75
5.4.77

OCG requests NCTRP comments on agency recommendation for disposition of data and equipment
Staff engineer advises OCG of instructions
to agency
OCG responds to agency
Agency acknowledges instructions and
fowards final voucher
NCTRP forwards final voucher to Accounting
and requests project audit
DCAA peforms audit and notifies PTC
Accounting forwards to OCG the audit
results, copy to NCTRP
OCG sends letter or final amendment to subcontractor; copy to Accounting triggers
payment of final voucher
Agency prepares and submits final voucher
and subcontractor's certification
OCG distributes fully executed amendments,
if applicable
Accounting pays final voucher, copies to
NCTRP and OCG
Comptroller's Office invoices UMTA
UMTA acts on invoice
Delete
Delete
Staff engineer writes Foreword and puts
report into editorial and publication
process
Staff engineer forwards report abstract to
TRIS
Staff editor places copy of Foreword in
in suspense file for retrieval at galley

As required
As

required

As required
As required
As required
As

required

As required
As received
As required

As necessary

As appropriate

On receipt
On

receipt

stage

5.4.79
5.4.81
5.4. 83
5.4.85
5.4.87
5.4.89
5.4.91

Staff editor acquires Library of Congress
number
Editor and staff engineer review Foreword
to ensure relevancy to current circumstances at galley stages
Staff engineer forwards Foreword to
Principal Investigator for checking
Principal Investigator reviews and returns
to staff engineer with comemnts
Editor completes work and sends report for
publication
Report is published
Staff editor coordinates with staff
engineer to prepare suuanary sheet
necessary for placing published report
in NTIS (Form NTIS-35. Rev. 10/73)

As appropriate

As appropriate

As prepared

As appropriate
As appropriate
As

appropriate
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5.4.93
5.4.95
5.4.97
5.4.99
5.4.101
5.4.103
5.4.105
5.4.107

S.4.109
S.4.111

Report is distributed through PTC (TRB)
selective distribution processes to UMTA,
TSG, and many others
PTC staff prepares and mails letters
sending published report to panel members
TRB advises Academy of panel disbandment
PTC prepares and mails letter of appreciation to Principal Investigator (includes
copy of published report)
PTC mails copies as prescribed in subcontract, of published report to subcontractor's contracts officer
Delete
PTC project records closed on receipt of
final payment information
When decision is made re publication of
report, panel is so notified via letter ~f
appreciation. They are also told that PTC
will take steps to disband panel and that
they will receive copy of report when
published
UMTA is advised of publication decision,
copy to TSG
Principal Investigator is advised of
publication decision

Project Completed

As appropriate
As appropriate
As appropriate
As appropriate
As appropriate

As appropriate
As appropriate

As appropriate
As appropriate

PROGRESS BY PROJECTS

The following pages present detailed status reports on
those projects for which there remains any type of contractual activity. The status of all projects can be found in
Table I.
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ECONOMICS

Project:
Title.:

30-1, FY '81
Small Transit Buse.s:
and Main tenance.

Re.search Agency:
Principal Investigator:

Arthur D. Little., Inc.
Dr. P. Ranganath Nayak

Effective. Date.:
Completion Date.:

November 8, 1982
August 7, 1984

A Manual for Improved Purchasing, Use.,

AGENCY PERFORMANCE
1.

2.

3.
4.

5.

Is the. project on schedule.? No*
Pe.rce.nt project complete.:
Is the. re.search in ke.e. in with the. a rove.d re.search lan: Ye.s
Subcontract Amount:
299,378
Estimated Expe.nditure.s to 12/31/84: $299,378
Are. the. e.xpe.nditure.s in keeping with the. project progress? No*
*Data base. preparation has taken greater funds and time. than anticipated.
is expected to be. comple.te.d within budget and without a time. extension.
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Ne.ve.rthe.le.ss, the. project

PROJECT DESCRIPTION
One of the. important decisions facing both rural and urban transit de.cisionmake.rs i s whe.the.r to invest
scarce. funds in more. e.xpe.nsive. or l e.ss e.xpe.nsive. smal l transit buses. Available. sma ll buse.s (i.e..,
rang ing from van conversions to 31-ft heavy-duty small buse.s) a r e highly diverse. in both capita l costs and
technology. Their uses are. also highly diverse., spanning the. range. from large. transit flee.ts in major
urban are.as to sma ll rural operators, and including fixed-route., de.mand-re.sponsive., shuttle. and other
service.a. The. complexity of both ne.e.ds and possible. solutions has led to many poor choice.a of buse.s fo r
specific dutie.s. In addition , unce.rtaintie.s with respect to the. small bus market have. le.d to a lack of
conti nuity in de.sign and de.ve.lopme.nt; pe.rce.ive.d problems in bus ope.ration, maintenance., and reliability; a
lack of clear definition of bus de.mand; and l ittle. standardization within realistic price. range.s.
Consequently, no guide.lines exist with which transit provide.rs, see.king to purchase. or replace small
buses, can make objective decisions concerning the best bus type to be procured.
The. general objective. of this research is to develop a workbook-style. manual for local transit
ope rators and to iden tify ke.y recommendations that might feasibly be taken by transit operators, loca l
governments, states, and UMTA to substantially improve the procurement, appropriate use., and maintenance.
processes for small transit buse.s. The manual i s intended for use. by individuals expe.rie.nced and
inexpe rienced in the procurement and operation of small transit buses. Furthermore. , the. manual is
intended to assist individuals in the. cost-effective procure.me.nt, maintenance , and ope.ration of buses in a
wide range. of local, institutional, service , and ope.rating environments. (Included in the definition of
service and ope.rating environments are maximum and ave.rage loads; type. of s ervice; range requirements
(i.e.., distance be.tween refueling ); wheelchair-li ft or r amp needs, and actual usage; type.s, conditions,
and grades of roads/streets; dwell-time constraints; weather e.xtre.mes; fre.q ue.ncy and degree of
acceleration/braking; communication equipment r equirements; and fare collection equipment requirements) .
The manual will be. based on research re.quiring the collection, tabulati on , and analyses of pr i mary
information and data . While performing the r esearch, investigators must be. particularly cognizant of bus
maintainability and fuel efficiency. (Included in the definition of maintainability are life. expectancy
of the. bus's power train, body, and major components; minimum mean time be f ore failure (MTBF) rates of
components; availability and cost of parts; maintenance and servicing facilities r e.quir ed ; skill le.ve.l s
and r epresentative time.sand costs required for servicing and re.pair; complexity of subsystems (i.e .,
li fts and a ir conditioning) .) Fuel efficiency s tudi es s hould cons ider duty c ycle., propul sion technol ogy ,
maintenance, bus size and weight, gearing, etc . Transit operators will be the principal users of the
research results, although they s hould also be. of interest to manufacture.rs and funding agencies . To
accomplish this objective the following tasks are cons idered essential but not limiting:
Task 1 - Determine the present capi tal and operating costs, and performance of small transit buses in
U.S . operations as affected by ( 1) service. and operating environments, (2) ins titutional environments, and
(3) maintenance availability and sophistication.
A. Develop a classification syste.m for sma ll buse.s by type. ( life. expectancy, maintainability,
operating cost) and size.
B. Develop a classif i cat i on syste.m for ope.rational environments a nd mainte nance. programs.
C. Develop a detailed data collect i on plan for use in dete rmining capital and operating costs for
various classes of buses , maintenance programs , and operating envi r onments'.
D. Colle.ct data and summarize. results for various bus and component classes to provide transit
operators with relevant design c haracteristi cs and ope.rating expe.rie.nce.. Analyze MTBF data (as developed
in this study or available e l s ewhere), design charac teristics , and general ope.rating experience for key
components, s ubsystems , chass is types, etc . that are critical to the development of minimum specificat ions
for various service. and operat ing environments, appropriate ma intenance actions, and realisti c replacement
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interva ls . Develop from these data a n engineering analysis of each bus class describing its s uitabi l ity
for various types of service and likely oper ati ng results. Assess the practicality of using life- cycle
costs to assist in the desc ri pt i on of ope rating r esults .
E. Identify problems for transit operators and manufacturers i n using or producing small t ran s i t
buses that are supported by t he data.
Task 2 - Develop prac tical recommendations for r esolution of key problems , identified in the research ,
for i mpr oving t he purchase, maintainability, and cost- effec tive use of small transit buses. These
recommendations should be oriented towards actions that can be taken by transit ope r at ing agencies to
improve delivery of se rvice .
Task 3 - Based on the res ults of Task 1 , develop a workbook (flow- char t type) manual that can be used
by transit operat ors to make appropriate sma ll bus choices. The manual should be designed to take as
inpu t such planning fac tors as service type, anti cpa ted passenger loads, typical speeds , maintenance and
ins titutional fac tors . Its output should include the classes of small transit buses that are best suited
to the projected operating envi r onment , special speci ficat ion items or o ptions that should be required,
the range of maintenanc e and fuel costs likely to be exper ienced , and spec ial maintenan ce provisions that
should be undertaken.
STATUS OF RESEARCH
Research on th is project i s compl ete. A manual has been developed that is based on a method to
determine life-cycle cos ts t hat are , in turn, based on a maintenance data base represent ing 187 small
bus es f r om transi t agencies geogr aphi cal ly distributed t hroughout the Unite d States . The method's
strength lies in its sens it ivity to duty cycle, climate, and other fac tors. It calls for the anal yst to
(1) de termine capacity r equirements ,and (2) documen t the characte ris ti cs of the working envi ronment.
Through the use of simple equations, the analyst is led to the servi ce t ype of bus (van , body on van
c hassis, body on t r uck c hassis, purpose-built) prov iding t he lowest l i fe -cycl e cos t. Ranges in life cyc l e
cos t for a g i ven bus type may a l s o be det er mined .
Inasmuch as maintenance cos ts were found to vary wi t h changes in duty cycl e a nd clima te, an analyst
can use the maintenance cost resul ts t o determine appropriate operations for small buses .
The manual is in the publicat ion process and wil l be published a s NCTRP Report 11, "Small Transit
Vehi cles :How to Buy, Operate, and Maintain Them." The r esearch repo rt is in the review process.
Dist r ibution is yet to be determined . It i s ant i cipated that this report will be completed early in 1985.
AMENDMENT(S ) THIS REPORTING PERIOD
None
PROBABILITY OF SUCCESS :

Good

REPORT(S ) AVA I LABILITY:

None

PRINCIPAL INVESTIGATOR(S) :

Dr . P. Rangana t h Nayak
Mg r. , Trans portation Sys t ems Gr oup

Arthur D. Little , I nc .
Acorn Park
Cambrdige, MA 02140
617/864-5770
RESPONSIBLE NCTRP STAFF ENGINEER:

R. Ian Kingham - 202/334-3224
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PERSONNEL MANAGEMENT

Project:
Title:

33- 1, FY '80
Transit Bus Operator Selection and Training for Dealing
with Stress

Research Agency:
Principal Investigator:

Group Associated Management Services, Inc.
Dr. Brownlee Elliott

Effective Date:
Completion Date:
Revised Completion Date:

October 15 , 1981
October 14, 1983
April 14, 1984

AGENCY PERFORMANCE
1.

2.

3.
4.

5.

Percent project complete: 100
Is the project on schedule? Yes
l s the research in keepin with the approved research plan? Yes
Subcontract Amount:
150,000
Estimated Expendi tures to 12/31/84: $150,000
Are the expenditures in keeping with the project progress? Yes

PROJECT DESCRIPTION
Some bus operators possessing the basic skills to operate the vehicle may still experience
difficulties in performing their job sa tisfactorily because of inability to co pe effectively wtth the
public. Use of all possible training and disciplinary action does not help when the individual hired does
not have the psychological strengths necessary to deal effectively with continuous public contact, and the
resultant stress may lead to more workers ' compensation claims for nonvisible physical injury (i.e., heart
and psychological problems) as well as to more accidents, absenteeism, and personnel turnover .
Various selection and training methods are c urrently being used by individual transit agencies. Some
of these methods have been developed speci fically for application in the transit industry, some have
evolved from practice within i ndividual agencies, a nd others represent modifications to methods originally
developed for agencies outside of the transit industry. At present, however , no one single method of
selecting or training bus operators from the viewpoint of their ability to deal with stress i s cons idered
to be generally acceptable for wide application by transit agenc ies . To ensure that methods have general
applicabi lity, the range of needs and capabilities of different s ize transit agencies , regional
differences , and the makeup of the bus operator population (i . e . , male/female and minorities) must be
f ully c onsidered.
The objective of t his research is to provide an evaluative device or questionnaire for use as part of
the bus-driver-selection process that will validly indicate the applicant's s us ceptibi lity to stress which
i s likely to affect job performance. The r esearch will also provide t wo training modules: one designed
t o he l p newly hired operators anticipate and dea l with typical stress ful situations, and one designed to
help s upe rv isors recognize stress symptoms displayed by oper ators and prov ide guidance on appropriate
courses of action.
The fo llowing tasks are included:
Task 1. Review appl icabl e literature, actual training p r ograms , and studies c urrently being
und ertaken in the transit industry that deal with how to treat stress or its causes, how to u,1derstand the
problem , and how to cope with it. Identify the various e nvironmental, physiologica l, and psycholog i cal
factors commonly used in stress analysis.
Task 2 . Identify representativ e fixed-route bus transit agencies to parti c ipate in Tasks 3 and 5
including a minimum of one large agency (more than 500 buses), two medium agencies (100 to 500 buses) , and
three small agencies ( l ess than 100 buses) .
Task 3. Prepare and verify a set of stress factors and job characteris tics to use i n the prepar ation
of the selection device (Task 4) and training modules (Task 6). Contact managers, operators (primary
emphasis) , and labor representatives from the selected transit agencies for s ugges ted additions and
deletions.
Task 4 . Evaluate existing operator-selection-test mechanisms for general applicab ility in measuring
an individual's tolerance for stress and t hen either modify an existing devi ce or develop a ne w test
device or questionnaire .
Task 5 . Field test the device or q uestionnaire using exist ing operators f rom the agencies selected in
Task"°Tci>es tablish its us efulness (e.g., readable and understandabl e ).
Task 6 . Prepa re t wo sample training modules: one for ne wly hired operator training and one for
supervisor training. The primary focus of the new operator training will be to a l ert the driver t o
typical s tress - causing situations and to provide spe cific guidance on how to cope with each s ituation.
The s uperviso r' s training module will focus on the recognition of stress s ymptoms a nd t endencies and on
the ide ntifi ca tion of appro p riate courses of action. Both modules will be adap table by an individual
transit agency so that through property-s pecific mod if i ca tions they can be made part of existing t raining
programs .
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Task 7. Provide a listing of appropriate pertinent data and resources (films, videotapes, surveys,
models, books, papers, etc .) identifying concomitant costs, sources , and transit agencies that are using
such methods for selection and s tress management of bus operators and supervisors.
STATUS OF RESEARCH
Research has been completed and the final report is in the rev iew process. Also, NCTRP Research
Results Oigest 1 provides a summary of the literature review.
A stress proneness test device was
p repared and pilot tested at six sites. A survey of various transit properties was conducted through APfA
for the purpose of determining the training needs rela ted to stress management.
AMENIX-1ENT(S) THIS REPORTING PERIOD
None
PROBABILITY OF SUCCESS :

Good

REPORT{$) AVAILABILITY:

NCTRP Research Results Digest 1

PRINCIPAL INVESTIGATOR($):

Dr. Brownlee Elliott , Research Director
Group Associated Management Services, Inc.
1914 Hyde Park Drive
Detroit, MI 48205
313/259- 1666

RESPONSIBLE NCTRP STAFF ENGINEER :

Robert E. Spicher - 202/334-3224
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AREA THIRTY-THREE:

ADXIN I STRAT I ON - PERSONNEL ~ANAGEMENT

Project :
Titl e :

33-2(2) , FY '82 /83
Quality- of- Work- Life Programs fo r the Transit Industry-Regional
Se mina r s

Resea r c h Agency :
Principal lnvestlga t o r

Public Admi nistration Service
Dr . Susan G. Clark

Effective Da t e :
Compl eti on Da t e :

Dece mber 1 , 1984
March 1, 1986

AGENCY PERFORMANCE
1.

2.

3.
4.

5.

Percent project comp l ete :
Is the pro j ect on sche du l e? Yes
Yes
l s the research in keepin with t he approved researc h plan?
Contract Amount :
49 , 454
Estimated Expenditures to 12/31/84 : $2 , 000
Are the expend i tures in keep i ng with the project progress? Yes

5

PROJECT DESCRIPTION
Under an initial NCTRP p roject , r ecommen dat i ons were made on the po tent ial application of
quality-of-work-l i fe programs t o trans it agencies . These recommenda tion s and t he supporting r e search were
documented in two r eports : NCTRP Report 5 , "Qua l ity-of-Wo rk-Life Prog rams for the Transit Industry F i nal Report , " and NCTRP Report 6 , "Quality- of- Work- Life Prog r ams fo r the Tranis t I ndust ry - ~odel
Prog r ams . " In order to ensur e prope r cons i deration of t hese findings a nd r ecomme ndations , a second
project is need ed to dissemina t e the results to t he trans it industry. After rev iewing an a r ray of
strategies , NCTRP Project Panel A33- 2 conc luded that with the help of local sponsors, regional sem inar s
would be the mos t p roduct ive means, g ive n the financ i al resources anticipated fo r t he pr oje c t . The Panel
has also judged t hat suf fic ient interest exi sts t o wa rrant the sem inar approach . The reg i onal sem inar s
will be based on the previous research a nd will add ress issues facing managemen t , pr actitioners , labor,
and others co nce r ned with the devel opme nt of human resources .
The objec tive of Proje c t 33- 2(2) is to conduct at least four r eg i ona l s e minars at loca tion s
geographica l ly distrib u ted ac r oss the nation. Maximum use will be made o f vol unteer , local sponso rs and
s upport in arranging and conducting the seminars . The agency selected to accomp l ish the pr oject object i ve
wil l be required to :
1.

Provi de the lead in organizing a nd conducting t he seminars including a r r angements with local
sponsors fo r suppo rt . The selected agency will be r esponsible for preparing and making
an nouncements to potential seminar par ti c i pants with NCTRP approval.

2.

Provide the agenda a nd prepare a l l semina r material, s uc h as audiovisua l aids, les s on plans, and
handouts . Maximum a dv antage will be tak en of the sequencing of seminars to appropriately modify
the seminar material as needed . The NCTRP will be given the oppo rtunity fo r prior reviews of a l l
semi nar material .

3.

Turn over to t he NCTRP, at the conclusion of the p roject , all seminar ma terials a nd a brief
summa ry descr i pti on of t he seminars conduc t ed . The seminar material wi ll be in a form s uitable
f o r use by others in conduc ting a dditiona l g r oup semi nars a nd as instruct i onal info r mat i on for
ind i v i duals . The seminar material a nd s ummary wi l l be treated as the fina l r e port for the
pr oject.

STATUS OF RESEARCH:
Resea r ch has been i n i tiated .
AMENDMENTS(S) THIS REPORTING PERIOD:
None
PROBABI LITY OF SUCCESS:

Too early to assess

REPORT(S) AVAILABILITY: Phase I repo r ts , NCTRP Repo r t 5 , " Asses s ment of Qua li ty- o f-Wo rk-Life Prog rams for
the Tr a nsi t Indus try : Research Report , " a nd NCTRP Report 6 , "Assessment of Qual i ty- of- Li fe Work Pr ogr ams
for t h e Transit Industry: Model Programs "
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PRINCIPAL INVESTIGATOR:

Dr. Susan G. Clark
Public Administration Service
1497 Chain Bridge Road
Suite 202
McLean, VA 22101
703/734-8970

RESPONSIBLE NCTRP STAFr ENGINEER : R. Ian King ham - 202/334-3224
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AREA THIRTY- THREE:

PERSONNEL MANAGEMENT

Project:
Tit le:

33-3 , FY '82/ '83
Public Transit Bus Main tenance ~anpower Planning

Res earch Agency:
Principal Investigators :

Fleet Maintenance Consultants, Inc .
Ri chard W. Drake and Subhash R. Mundle

Effective Date :
Compl e t ion Date:

November 1, 1983
October 31 , 1984

AGENCY PERFORMANCE
1.

2.

3.
4.

s.

ls the project on schedule? Yes
Percent project complete:
ls the r esea rch in keeping with the approved research plan? Yes
Subcontract Amount: $100, 000
Estimated Expenditures to 12/31/84 : $100 ,000
Are the expenditures in keeping with the projec t progress? Yes

100

PROJECT DESCRIPTION
Proper man powe r planning for bus maintenance is crucial to t he eff i c ient and economical operation of
t r ansit agencies . However, this cr ucial e l ement i s often dete rmined in a very inexact manner based
heavil y on past expe rien ce and guesswork that may n ot be appropriate, particularly for transit agencies
exper iencing major c hanges in services, equipment , or facilities.
Transit agenc ies have recognized that operator manpower planning is necessary to ensure service
rel iabil ity and maximum labor e ffi c i ency . However, equal a tten tion has not been given to manpower
planning for bus mainte nance function s . This is , in part, becaus e maintenance department j ob assignments
o ften preclude the interchangeability of pe r sonnel among functions, skills are of ten specialized, and the
need f or main tenance personnel i s dependent on many var i ables relating to eq ui pmen t and facil ities. I n
addition, mu ltiplicity of work rules an d other factors frustrate efforts to apply planning techniques to
maintenance manpower. The resul t is that man y transi t agenc i es mer e l y use s uch s i mple rat ios as buses per
mechanics or main tenan ce man- hour s per miles of operat i on as the pr i mary tool s for per for ming this
ext r emely c riti cal f unct ion .
This project will fo c us on manpowe r planning techniques for bus mai ntenance only. Results of the
proj ect will provide transit management (1) better planning tools fo r maintenan ce s taf fing adjustments,
(2) data f or comparison with representative transit agency data, and (3) assistance in projec t ing
maintenan c e manpowe r fo r optional equipment or subsystems. Success ful completion of this project would
set the stage for possible future resear ch addressing similar area s i n rail ma i n t enance as well as bus a nd
r a i l operator manpower planning.
The objectives of this project ar e to (1) develop a meth odology for establ i s hing l abor estimates
required for maintaining specif i c bus vehicle subsystems and ( 2) utilizing this met hodology, gather data
f rom several transit agenci es and prepare standard labor estimates. These estimates must account f or
variance among agencies in suc h areas a s bus r eliablity, operating e nvironment, labor efficiency, and
equipment characteris t ics, and must be p r ese nted in a format that fac i l itates their use by bus trans it
agencies for manpower planning and analysis purposes. Atta i nment o f the project objectives will
necess i t ate, at l eas t, the fol l owing tasks :
Task 1 . Identify major bus vehicle s ubsys t ems such as powe r plant, l ifts , electrical , brakes , etc . ,
for wh ich maintenance manpower data would be gathered.
Task 2 . Develop a s t andard gl ossary of terms ; e.g ., quali fied mechanic man- hour , maintenance
procedures and standards for each system to ens ure uniformity of data.
Task 3 . Identify s ite specific critiera; e . g . , oper ating e nvironment , vehi cle subfleet , vehicle age
that would impact on main t enance manpower requiremen ts.
Task 4. Devel op procedures for gathering data ; e .g., s ite visits , questionnaires, etc .
Task 5 . Develop proce dures for analyzing data, establ i s hing comparisons among pro pe r tie s , and
ev a luating work-force utilization. These must accoun t for site s pe c ific fac tor s f rom Task 3 .
Task 6 . Develop methodology for i den tifying represen tative agenc i es for collection of data .
Task 7 . Select agenci es for collection of data.
Task 8 . Obtain approva l of panel for projec t me t hodol ogy and agency selec tion.
Task 9. Collect data f rom bus agenc i es and perform analysis a ccording to procedures de ve lope d in Task
5.
Task 10. Develop methodology t o pe rmi t bus agencies to u se the information for maintenance manpowe r
planning, es t imating, and analysis purpose s.
Task 11. Prepare a dra ft r epor t fo r review by the NCTRP.
Task 1 2 . Revi ew t he dr a ft report and s ubmit t he final ver s i on in f ulfillmen t of t he technical
obligat i ons under the contract for t he project.
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STATUS OF RESEARCH
Research is complete and the final report has been published as NCTRP Report 10, "Publi c Transit Bus
Maintenance Manpower Planning." The report is structured to provide detailed information concerning the
factors causing maintenance manpower needs. The maintenance manpower planning model, produced as a result
of this study , quantified the impact of loca l characteristics such as vehicle-miles, peak vehicles,
climate, f leet-mix, accident frequency and , as such , produced an estimate of manpower needs based on the
unique characteristcs of a particular agency. The model results can be used for both forecasti ng purposes
(i.e., analyzing the impact of a proposed vehicle procurement program) and for comparative evaluation of
labor productivity. The model produces a comparison of labor utilization by main tenance function and
vehicle type.
The report will be of interest to maintenance managers , manpower analysts, and executive directors
responsible for maintenance staff sizing and cost control. Furthermore, it will be of interest to
researchers needing information on the variation of manpower experience among bus agencies .
AMENDMENT(S) THIS REPORTING PERIOD
None
PROBABILITY OF SUCCESS:

The project has been successfully completed .

REPORT(S) AVAILABILITY:

NCTRP Re port 10, "Public Transit Bus Maintenance Manpower planning"

PRINCIPAL INVEST I GATOR(S) :

Mr. Richard W. Drake
Fleet Maintenance Consultants, Inc .
1830 Kirkwood Suite 201
Houston, TX 77077
713/ 496-7717

RESPONSIBLE NCTRP STAFF ENGINEER:

R. Ian Kingham - 202/334 - 3224

Mr. Subhash R. Mundle
Principal
Booz , Allen & Hamilton, Inc.
400 Market Street
Philadelphia, PA 19106
215/627-54 50
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AREA THIRTY-SIX:

ALTERNATIVE ANALYSIS

Project:
Title:

36-1, FY '80
Improving Decision-Making for Major Urban Transit
Investments

Research Agency:
Principal Investigators:

Sys tem Design Concepts, Inc.
J oseph R. Stowers and Arlee T . Reno

Effec tive Date:
Completion Date :
Revised Completion Date:

November 2 , 1981
Fe bruary 1, 1983
November 1, 1983
AGENCY PERFORMANCE

1.
2.

3.
4.

5.

Percent project complete:
Is the project on schedule? Yes
I s the research in keepin with t he approved research plan? Yes
Subcontract Amount:
200 , 000
Estimated Expenditures to 12/31/ 84: $200, 000
Are the expenditur es in keeping with the project progress? Yes

100

PROJECT DESCRIPTION
The envi ronment for t ransportation planning and investment decis i ons is in a pe riod of dramatic
change. Fiscal cons traints, a possible reorientation of federal transportation policies , and an
increasing reliance on local commitment and decis i on- mak ing are all like l y t o influence significantly the
fut ure of transportation in urban areas. Even with these pressure s, however, urban areas will sti ll be
facing decisions on major investments i n transit systems . Thus, t here will be a need in fut ure year s fo r
a planning and analysis process that examines major transportation opt ions and that informs
decis ion- makers so t hat most cost-effect ive investment decisions can be effected .
Since 1975, the Urban Mass Transpo r tation Administration has required , as a condi tion for federal
funding support, a structured process terme d alterna t ive s analysis fo r proposed majo r investments in urban
mas s transit f acil ities. This process i s use d to identify pri ority corridors for possible majo r
inves tments a nd to asse s s the cost-effectiveness of the se investments in comparison t o less cos tl y transit
i mp rovements. I n formation genera ted i n the process i s used both by fed e r a l offi c ials i n administering a
disc r etionar y capi t a l grant program and by s t ate and local offi cials in determining priorit ies and
identi fy ing needed improvements in mass transportation se rvice s . Three i mporta n t decision points occur
withi n the UMTA major transit i nves tment planning process . First , a ppropriate local offic ial s i dentify
the corr idor(s) where ma j or investments appear t o be most needed. Second, local and federal offi cia l s
agree on a sma ll set of investment alternatives that e ncompass a rea sonably broad range of opt i ons .
Finally, local, state, and federal offic ials agree on one (or more ) of these alternatives for advanceme nt
into p r elimi nary engineering .
Since the advent of the alternatives analysis requirement, a significant number of urban areas have
been involve d i n some aspect of the process . Concerns have bee n e xpressed with the process . For example,
ther e i s un cert ainty r egarding both the effect on the timing of transit investment decisions and the u se
of information in the federal review process and in local decision-making. Al though adjustmen ts to the
process ha ve been made t o enhance its usefulness in local, s t ate , and fe deral decision-making , no
compr ehens ive assessment has been made of the degree to which analytical requirements have provi ded
a ppropriate info rmation at key decision points .
There is a need to evaluate past ex perience with a lternatives analysis and to recommend imp r ovements
in the pr ocess that will result i n more e ffective local, s tate, and federal decision- making. Such an
assessment would be useful, for example, in i de n tifyi ng points where decls ion-~ke r s have no t had comple te
informat ion,whe r e the process has constrained appropriate dec isio ns, or where significant efforts are
inv ested in the development of infor mation tha t is not use d in decision-making. Al t hough it i s unclea r
what direc tion federa l policy will take i n r ega r d to alternatives analysis , the need for some f orn of
a lte rnat iv es analysis f or such i nvestme nts wil l continue .
The gener a l objectiv e of this r esear c h i s to assess the federa l, s t a t e , and local decision-mak i ng
process for major urban mass transpor t ation investments by e valuating recent alte r natives ana l ysis
e xpe ri ences . The purpose of the assessment i s t o identify poten t i al improvements in policy, procedures,
and use of technical informat i on; and to fo rmula t e planning procedures recommendations for use by ferlera l,
sta t e , and local agencies. Such improve me n ts wou ld be in t erms of ti me , costs , scale , pre sen t at i on of
info rmation , role of partic ipants, and the like . (The assessment is not intended to prescr i be specific
analytical techniques o r to judge the appropriateness of previous major urban transit decis i ons .)
Research tasks to sat isfy t he genera l objective a re as fo llows:
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Task I-Inventory all applicable regulations and requi r ements concerning the evaluation of proposed
major urban mass transportation investments.
Task 2--Review relevant literature on a lternatives analysis and transit investme nt decision-making.
Task 3--Prepare methodologies for (a) the analysis and a ssessment of recent alternatives analysi~
decision - making experiences and (b) the selection of case studies.
Task 4--Select and conduct case studies, including those undertaken pursuant to the 1976 guid el ines as
well as other cases.
Task 5- - Evaluate the usefulness of information developed in alternatives analysis for declslon-making
at each level of government .
Task 6- -Formulate recommendations to Federal DOT and to state and local agencies .
STATUS OF RESEARCH
Research is complete, and all r eports have been submi tted to the NCTRP. The research report is
published as described below under "'Report Availability . ., Improvements to the planning process are
recommended based on 15 in-depth case studies that were conducted in Baltimore , Houston , ~llwaukee,
Pit tsbu r gh , Portland, San Diego, San Jose , Toronto , Dayton , St. Louis, Cleveland, Boston, Calgary ,
Edmonton, and Denve r.
A continuation of this project ls under development to upda te this research to reflect !MTA's new
alternative analysis policy and agency experience with it.
AMENDMENT(S) THI S REPORTING PERIOD
None
PROBABILITY OF SUCCESS :

Project objectives have been successfully accomplished .

REPORT(S) AVAILABILITY :

1.

2.
PRINCIPAL INVESTIGATOR(S) :

NCTRP Report 4, "Improving Decision- Making for Major Urban Transit
Investments"
Individual case- study reports on a loan basis from the NCTRP Program Dire ctor
Dr . Joseph R. Stowers
Vice President
System Design Concepts, Inc .
One Farragut Square South
Washington, DC 20006
202/ 393- 5910

RESPONSIBLE NCTRP STAFF ENGINEER:

Mr . Arlee T. Reno
Directo r of Finance and
Policy Studies
System Design Concepts , Inc .
One Farragut Square South
Washington , DC 20006
202/ 393-5 910

R. Ian Kingham - 202/334-3224
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AREA THIRTY- EIGHT:

SYSTEM PLANNING

Project :
Title :

38-1 , FY ' 81
National Transit Computer Software Directory

Research Agency:
Principal Investigator:

COMSIS Corporation
David M. Levinsohn

Effective Date:
Completion Date
Rev i sed Completion Date:

January 3 , 1983
January 2, 1984
January 31, 1985
AGENCY PERFORMANCE

1.
2.
3.
4.
5.

Is the projec t on schedu le? Yes
Percent pro j ect complete:
Is the research i n kee ing with the approved research plan? Yes
Subcontract Amount:
100,000
Estimated Expenditures to 12/31/84: $98,000
Are the expenditures in keeping with the project progress? Yes

99

PROJECT DESCRIPTION
Over the past decade, computer (software) systems have ga ined widespread acceptance as important
management and operating tools in publ ic transit agenci es. Represent a t i ve software applications include
planning (UTPS), s chedul ing (RUCUS) , operations control, ma intenance ( SI MS), finance, and personnel. It
is estimated that t he public transit indust ry spends several million dollars each year on the design of
software . Because there are gr eat simi l a rities in the s t r ucture and operat ion of transit agencies,
software developed by one agency c an often be adapted for u se by other agencies with much less cost and
effort than custom-desi gni ng comple tely new software. The lack of knowledge of existing software and its
applica tions results in the spending of s i gnifi cant amounts of money by many t rans it agenc i es to deve l op
new software that may not be as effective as it could be or may be "'reinventing the wheel."' Therefore ,
t here is a need for the design and implementation of a deta iled and compl ete national trans it compu te r
so f t ware direc t or y that can be c ontinuous ly upd ated to func tion as a central clearinghouse , making
informati on availab le to individua l public trans it a gencies that are planni ng s oftware development. The
anticipated benefit from the design and implementation of the direc tory is lower costs for sofwa r e users.
Use o f the direc t ory should l ead directly to commonal ity o f sys tems, fas ter software implementation, and
public domain software that can be obtained at minimal cost . The benefit o f identify ing and using
tran sportabl e software can only be r ea lize d i f there are provisions for maintenance of the directory on a
cont inuing bas i s .
The objective of this research i s to devel op and pilot test a methodology for the establishment and
cont inuous updating of an automated direc tory of computer software useful t o the public tr ans it industry.
The directory shall have the capability of including (1) software suitable for use by transit agencies of
all sizes, and (2) existing and fut ure software for use on computers o f all t ypes and sizes.
To a ccomplish the objective, the following tasks are to be conducted:
Task 1 -- Directo ry Content. Review and cite the appl i cable literature describing t he availability of
computer software programs for use by public transit agencies. Examples of s uch references include, but
are not limi t ed to, the American Public Trans it Association (APTA) "'Catal og of Management Informat ion
System Applications within the Trans it I ndust r y , " t he American Assoc iation of Sta te Highway and
Transportation Officials (AASHTO) "Compu ter Sys t em Index, " and work of t he Institute of Transportation
Engineer s (ITE) . Using these references , and in consultat i on with the transit i ndus try as approp riate ,
the researchers s ha ll propose content , structure , and format for a directory of computer sof tware. The
content of the di r ectory shall focus on t he pr incipa l categories of transit ope ration, s uch as f inance ,
operations, mai n tenance, administr at i on, planning , as we ll as others deemed appropriate .
The r esearcher s shall provide a detailed for mat, specifying the desc ription for each princi pal
category and software application. In order t o assist users i n ident i fy ing software t hat is potentially
useful t o them , suffic ient deta il should be provided , for example, hard ware environment , operating system ,
programming language, and t he like .
Task 2 -- Methodol ogy. The researchers sh a ll invest igate existing info r mation systems , such as the
Transportation Researc h Information System (TRIS), the I nternational Road Research Documen tation, and
o thers , to evaluate their ca pabilities regarding t he recommended d irectory as pa r t of those existing
systems. The researchers shall r eview and eva luate other methods of des i g ning and maint a ining t he
automated transit direc tory . This evalua tion should include :
•
•
•
•

Descr i p tion of methods r ev i ewed.
Review c r iteria used .
Pros/cons o f each method .
Recommended me t hod.
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Documenta tion of the recommended method should include an overview, description of major f un ct ions,
copies of forms/screens/reports used for inp,,t/inquiry/output, and necessary procedures .
Task 3 -- Management Pr ocedures. The ultimate success of this project r equires the existence of ;in
o rganiza t ion (not yet identified) that will be respons i ble for the pr ovision and ma i ntenance of an
up-to-date directory. The researchers shall define the management func tion required of t his
organization. This function shall be based on a thorough examination of e xisting software directories a nd
their deficiencies . The management function s hould assure that t he system will serve the need of both
large and small transit agencies . It should in clude methods for att r acting and holding pa r ttcipa tl on by
the transit agencies . Particular a t tention should be paid to provid ing incentives to the partic i pan t s for
sup plying and updating the ent ries in the directory . Methods sho uld be described for making all transit
agencies, and others who can b,;nefit from the servic,;s offered, aware of th e exi.stenc,; of t he d irecto r y.
The description of the managem,;nt func t ion should also include the methods by which i n fo nnation can be
co llected f r om and disseminated to interested parties or transit age nci es .
Task 4 - Case Study . As a means o f demonstrating the capabili t ies of the proposed methodology , t he
researc hers sha ll provide an upda ted "1980 APTA Ca t alog of Management Information Systems Applicat i ons
wi thin the Transi t Industy . " This catalog is t o be pr ovided in both hardcopy and machine- r eadable
format. It should contain all of the data elements as defined in Task 1.
Contact should be made i n person wit h all APTA members to solic it updates t o the existing data. Th e
purpose of th is contact ls to demonstrate the procedures , forms , a nd incentives of the proposed
methodology .
Additionally , agenci,;s should b,; asked to request teems from th e di rectory as a m<o t hod of test i ng the
validity and flexibil i ty of the r ecommended search crite ria .
Researchers shall provide sample output reports that illustrate the output typ,;s as def ined i n Task 3 .
Task 5 -- Directory Maintenance. Evaluate and r ecommend pot ent ial organiza tions that can provl<le t he
management functio ns as desc r ibed in Task 3 .
Conside ration must be given to th,; fol lowing issues :
•
•
•
•

How and by whom shoul d the directory be maintained?
How shou l d directory informat i on be dis seminated?
What will be the e stimated cos t of this function?
What permanent funding sources are reco~ne nded?

Because the ultimate selection of the organization to maint,3. i n the directory wil l depend on these i ss u es ,
a complete discussion should be prov i ded, pa r ticularly with respect to recommending fu nd ing sour ces;
including consideration of applicable laws , regul-3.tions, policies , and i ns ti tut lona l inte r-relat ionshi ps .
STATUS OF RESEARCH
Resea r ch has been completed. A directory has b,;en d,;vel oped in the form of a catalog by title, an
operating manual, a pr ogrammi ng guide, and a l i sting of program d,;sc ri pti ons . The d ir ecto ry i n this fo m
de monstrates the methodology for an automa t ed dir<octo ry o f computer software useful to the pub li c trans it
i ndustry . A con tinuation phase (Project 38- 1(2)) is schedule d t o beg in February 1, 1985 or soon after , to
recast the program descriptions by type of h a rdwa r e and to mak1: them avai la ble upon request (rom the
research agenc y. The Director y will be operat ed and augment,;d with additional prog r ams by the resea r ch
agency during the cont inua t ion phase .
AMENDMENTS (S) THIS REPORT INC PERIOD

Oat,;
12/ 17/84

No .
3

Time

Amount and/or
Dates ( From/To)

Commen ts

8/31/84-1/31/85
(5 mos .)

A time ,; xtension wa s needed to prov i de for a
transition to a con tinuation phase .

PROBABILITY OF SUCCESS :

Th,; i nitial phase of the project has bee n successful ly completed .

REPORT(S) AVAIi.ABILITY:

None

PRINCIPAL INVESTIGATOR( S) :

Mr. David t1 . Levi nsohn
COM SIS Corpora t ion
11501 G,;orgla Avenu<o
Wheaton, HD 20902
301 /933-921.l

RESPONSIBLE NCTRP STAFF ENGINEER :

R. Ian Kingham - 202/334-3224
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Project:
Title:

38-1(2), FY '82/ '83
National Transit Computer Software Directory , Phase II

Research Agency:
Principal Investigator :

COMSIS Corporation
Ellen Krett

Effective Date:
Completion Date

February l, 1985
July 1, 1986
AGENCY PERFORMANCE

1.
2.
3.
4.
5.

Is the projec t on schedule?
Percent project complete:
Is the research in kee ping with t he approved research plan?
Subcontract Amount: $50 , 000
Estimated Expenditures to 12/31/84:
Are the expenditures in keeping with the project prog ress?

PROJECT DESCRIPTION
Pr oject 38-1 has produced a National Transit Computer Software Direc tory containing almost 300 transit
appli cation programs. These programs are l i sted in a catalog by: (1) the function they pe r f orm , (2) the
submitting orga nization, and (3) the type of h ardware on which the prog ram operates. The catalog is
accompanied by full-page descript ions fo r each of the approxima tely 300 programs. Furthermore , so ftware
has been developed to retrieve programs mee ting various specifications . The s o ftware for this searc h
process is de scribed in a third document, "A Prog ramming Guide . " I t is t he f ull-page program descriptions
that will be of greatest interest to transit age nc i es. These full-page descriptions need to be
disseminated throughout the industry in an effective way. Furthermore, additional programs are known to
UMTA which are believed to be of sufficient importance to add to the Directory immediately .
The general objective of this continuation resea r ch i s to supplement the Direc tory and disseminate
program descript ions among intereste d part ies in the transit industry. Through dissemination of th e
pr ogram descriptions, it is e nvisioned that additional progra ms will be r equested of agenc ies and
subsequently added to t he Directory. The follow ing tasks will be performe d.
Task 1. Categorize the ful l-page program desc riptions by hardware type into six major g r oupings as
follows:
App roxi mate
Number of Programs
Hardware Type
IBM 360/370
IBM 30xx Seri es (303 3 , 3081)
A'iDAHL

38

BURROUGHS 1855 , 1955

29

I BM 43xx Series
(4 331 , 4341)

50

I BM System 3x Series
(System 34, 338)

45

ALL OTHER MAINFRAME & MINI

64

(CDC, DG , VAX, DEC , HP3000,
IME , UNIVAC)
ALL MICROCOMPUTERS
(Apple , PC , XT , TRS)

54

Within each of these hardware t ypes, programs could be classified by functional ty pe . Each of
the six hardware types should be bound separately and produced in sufficient quantity to sa tisfy user
r e quest . Furthermore , each type s hould have an appendix containing the program doc umentat ion forms to be
used for s ubmitting new programs f or the Direc tory .
Task 2. Prepare a Research Result Digest of not more than 10 printed pages to des cribe the
accompl i s hments o f Phase I, the availabi l ity of the s ix Directory mater ial groupings, and t h e opportunity
to r eque st program des criptions meeting more specific c riteria .
Task 3 . Contact should b e ma de with Tom Hillegass of UMTA or his designee to identify those programs
known to UMTA that are not presently inc l ude d in the Dir ec to ry . Documentat i on for these programs should
be obtained and added to the Directory.
Task 4 . A fo llow- up should be made of requestors f or program descriptions to ev a luate the use f ulness
of the information sent them and to r equest progr ams that they might have that would be useful a ddit ions
to t he Directory .
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Task 5 . Prepare a final report that will update the preliminary draft report from Phase I. This
report will be reviewed by the NCTRP .
Task 6. Revise the draft final report and submit the final version in fulfillment of th e technical
obligations under the contract for the project.
STATUS OF RESEARCH
Research scheduled to begin February 1, 1985.
AMENDMENT(S) THIS REPORTING PERIOD
PROBABILITY OF SUCCESS :
REPORT(S) AVAILABILITY:
PRINCIPAL INVESTIGATOR(S):

Ms. Ellen Krett
COMSIS Corporat i on
11501 Georgia Avenue
Bethesda, MD 20902
301/933-9211

RESPONSIBLE NCTRP STAFF ENGINEER:

R. Ian Kingham - 202/334-3224
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Title:

39-1 , FY '81
A Modular Approach to On-Board, Automatic Data
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Research Agency:
Principal Investigator:

The MITRE Corporation
Lawrence E. Deibel

Effect ive Date:
Completion Date:
Revised Completion Date:

November l, 1982
April 30, 1984
August 31, 1984
AGENCY PERFORMANCE

1.
2.

3.

4.
5.

Is the project on schedule? Yes
Percent project complete: 100
Is t he research in kee in with the approved research lan? Yes
Subcontract Amount:
148,787
Estimated Expenditures to 12/31/84: $148,787
Are the expenditures in k eeping with the project progress? Yes

PROJECT DESCRIPTION
Current economic conditions require t hat a transit system improve productivity whil e making the best
use of limited resources. Increasing emphas is is being placed on improving route productivity through
such means as better schedules, on-time per forma nce, and service allocation . Thes e r equirements place an
inc reas ing importance on good ridership and schedule adherence data so that res pons ible dec isions on
routing and scheduling can be made . In addition, fare- box revenue is becomi ng increasingly important to
the stability of transit systems. Acc urat e fare payment information by fare category is needed to
calculate effects of alternative fare adjustment proposals, including an analysis of the eq uity of fare
structures. The need for ridership , schedule adherence , and fare information is expected to continue for
the foreseeable f uture.
Currently the most predominant form of gathering ridership data in the transit industry is co llect ing
data manually by ride checks or load (point) checks. I nformation gathered in this manner is expensive to
collect and process , limited in scope , and usually infrequent because of the number of "checkers"
required. For example, some systems have reported that a point check may provide accurate load data at
one location, but may understate true route ridership by as much as 50 percent . Fare/revenue data ar e
generally available only on a systemwide basis. Spec i al efforts that us ually rely on driver pa rtlc l pation
or cumbersome fa r e-box handl ing are required to collect route-l evel fa re-payment information.
In recent years , a few transit systems have turned t o automated methods to collect ridership, schedule
adher e n ce , and fa re data. The levels of sophistication of these systems have var ied from real - time data
collection and analysis systems to more basic systems that p r ovide information in summary form on an
his t orical basis. Although, in general , transit proper ti es that have used these automated systems have
been satisfied, widespread use has not occurred.
There are several reasons why the majority of transi t systems have not i mplemented automated
technology : (1) a general lack of understanding of the options available in terms of hardware to provide
the information; (2) an uncertainty as to how much of what type of hardware and software is needed; (3)
the lack of commitment by transi t management to implement the technology ; (4) the d ifficulty in
quantifying benef its, together with costs, and in determining the net benefi t t o the t ran s it system; (5)
the general unavailability of funding for much of this equipment a t the federal l e ve l ; and (6) the lac k of
standardization of f unc tional requirements of the technologies , whi ch , in t urn, dampens t h e availability
of hardware and discourages manufacturer participation.
The general objective of this research is to develop requirements and implementation guidel ines for
the use of automated on-board passenger/fare information collection systems. The system hardware shoul d
be constructed on a modular basis. Depending on the complexity of information desired, the modules should
include, but not be limited to : (1) basic passenger counters (e.g ., treadle, infrared), (2) location
detection devices (e.g. , odometer , s i gnposts) , (3) fare category counter (e . g. , e lec tronic fare-box) , and
(4) data s torage/retrieval eq uipment (e . g ., radio, casse tte, solid state). Functional specif i cations for
each of these systems a r e to be devel oped so that one module or component is compatible with another
regardless of manufac t urer. Requirements for modules or components will depend on the decisions a transit
property mus t make, which, in turn, de termines t he level of detail the data collection system must
provide . The levels of detail range from systemwide information to detailed stop- by-stop information.
The s ystem s hould be designed so that a transit property can choose, in modular fashion, the level and
type of hardware needed for the data des ired . Research to satisfy t he general objective r equires the
follo wing tasks:
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Task 1 - Review existing literature and acquire other information as needed to determine the s tate of
the art of automated data collection systems and information needs requiring passenge r coun ts, schedule
adherence , and fa re data .
Task 2 - a. Determine modular hardware requiremen ts to provide the informa t i on desired for various
levels of decision-making. Standardiz e the funct ional requiremen t s and develop uniform specifica ti ons for
the ha rdware by module type. Upon completion of this task, a technical paper containing the
specifications will be submi tte d to NCTRP for revi ew. b . Recommend transit properties of different sizes
to test the applica tion of the manual that will be deve loped under Task 7. NCTRP approval of th e
recommendations will be require d.
Task 3 - Develop methods to pe r mit transit properties to select the modules and supporti ng hardware in
suffi c ient quanti ty , on the basis of a sampling plan , to meet their data needs.
Task 4 - Develop a format for quantifying all benefits and all costs so that a tran s it property can
determine the overall net benefit compare d with alternative means of collecting the data.
Ta sk 5 - Invest i gate othe r considerations t hat affect impleme ntation, s uch as l abor restrictions,
orga~onal commi tme nt , and maintenance suppo r t capability .
Task 6 - Define data processing r e quirements (hardware/software ) and develop flow c harts that describe
how various outputs can be produced using the data collected , to geth e r with such external information as
schedule da t a or mi lea ge da ta .
Task 7 - Prepare a manual that describes the methods a transit property would follow to des i gn,
select, and implement an automated ridership and fa re data co llec tion system . NCTRP approva l of the
manual will be required before initiation of Task 8 .
Task 8 - Demonstrate the validity of the procedures in the manual by applying the tec hniques to two
(2) transi t propert i es and revise the manual accordingly .
Task 9 - Prepare a technical spec ification fo r procure me nt that describes the electronic/mechanical
requiremen ts of the module interfaces.
Task 10 Prepare a final re port tha t includes the revised manual as a stand-alone append ix .
STATUS OF RESEARCH
Research is complete and the f ina l report published as NCTRP Report 9 . The final report addresses the
potential of a modular app r oach to aut oma tica ll y collect data on boa rd trans i t buses . Recommended
technical specifications for various modular units, s uch a s pas s enger counters a nd far e co l lecto rs , a nd
for totally configured systems are provided . Guidelines are included to aid the practitioner in
evaluating the utility of automati ng da ta collection activities a nd to assist i n the design a nd
implementat i on of an automatic da ta collection system based on transit a gency nee ds -- these guidel i nes
are applicable wit h or without the use of separate mod ular components .
Fr om the ori ginal allocati on of fund s to this research problem area, some f unds we re reserved for a
future act ivity, pri ma rily to assist in the i mplementa tion of t he expec ted research products f rom the
initial contract. Presently , the NCTRP proj ect panel is being polled on var ious options t o perform this
implementation as s istance .
AMENDMENT(S) THIS REPORT ING PERIOD
Amounts and/or
Da tes ( From-To)

Date

No.

4/ 23/84

1

Time

4/ 30/ 84- 6/30/ 84
(2 mos.)

A time extens i on is necessary
due t o an unde resti mat e of time
require d to arrange fo r the f ield
trials.

2

Time

6/30/84- 8/31/84
(2 mos . )

Additi onal time needed to perform field trials
and signif icantly modify the i n l tial version of
the Task 7 manual.

7/05/84

Comments

PROBABILITY OF SUCCESS: The developmen t o f l ogical and r e asonable resea r ch produ cts as s pecifie d wa s
successful. Howeve r, acceptance of t he produc ts indust ry-wide is difficult to dete r mi ne a t the presen t
time; an a nticipated future activity is designed to help in t his regard.
REPORT(S) AVAILABILITY: NCTRP Report 9 , "Modul a r Approac h to On-Board , Automatic Data Collectlon
Systems." (See final page of this document fo r ordering informa tion.)
PRINCIPAL INVESTIGATOR(S) :

Mr . Lawrence E. Deibel
The MIT RE Corpora tion
1820 Dol l ey Ma dison Bl vd.
McLean, VA 22101
703/827-6910

RESPONS I BLE NCTRP STAFF ENGINEER:

Crawford F. J enc ks - 202/334-3224
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PROJECT DESCRIPTION
Small transit sys tems, as well as large r systems, are caught in a continuing struggle. of determin ing
the impacts of transit system investment decisions on use.rs as wel l as on the community at la r ge. The
actual i mpacts of a transit system are difficul t to determine. In addition to the obvious potential
impacts , such as changes in vehicle-miles of travel, f uel consumpt i on , pollu tion, etc., there is also a
group of not- so- obvious impacts that r elate to the costs and benefits of a trans it inves tment (e . g .,
vehicle accidents, peak-hour congestion, tra ff ic volume changes , commercial parking space requirements,
and c hanges in future capital costs for street construction). Nonquantifiab le i mpacts mus t a l so be
c onsidered, such as changes i n mobility fo r the economically disadvantage d and for those who cannot drive
(i.e., handicapped, elderly , and young peopl e ).
To ensure that c ity managers and coun cils have information on whi c h to make intellige nt and consistent
apprai sals pertaining to such investments, many t ypes of factors must be fu lly cons idered . Typical
factors are (1) socioeconomic ( e. g . , per centage of e l derly population , minor ity population, chronic
unemployment problems , dive rsity of exis ting industries, existence of large institutions) , (2) political
(e.g ., attitude of the "affected parties , " social-economic advoca t e groups), (3) current local concerns
(e . g ., ec ology, air quality, traffic congestion), ( 4) business dec i sions , and (5) geographic (e.g.,
climate, topography , proximit y to ma jo r urba n areas).
Transit planning methods for cost-benefit analysis and for alternatives analysis hav e been wel l
documented in studies spo nsored by AASHTO , FHWA, UMTA, and the Office of the Secretary, U.S. DOT.
Typically, however, these studies have been too c omplex and, in many ca ses , too dat a-intensive for
unde r standable publ i c presentation and use in small c ities . Therefore, research i s needed to prepare a
technicall y bas ed, ye t simple , analytical tool for use in t he public decision process relating to the
potential impacts of transit alternatives .
The objective of Pro ject 40-1 is to de ve lop procedur al guidelines f or use by transit and municipa l
agencies in guiding their analysis o f proposed t r a nsit and paratransit alternatives and in presenting
their proposa l s to the decision-making bodies. Use of t hese guidelines will result in the pub lic' s bette r
understanding of proposed investments for a new transit system or improvemen t s t o an existing system.
Also , increased use of sound cos t-benefit techniq ues to sa f egua rd against inadequate analyses should
result from the availabil ity and use of these guidelines. The guidel i nes wi l l be designed for applicat ion
by nontechnical pe r sons a nd will he directed to the types of decis ions faced in urban areas up to 200, 000
popula tion. Considerations s uch as total costs, avoided costs , transpo rtation alternatives , ridershi p ,
u rba n devel opmen t f actors, conservat i on of energy a nd o ther r esources, and typical transi t evalua tion
c riteria wil l be a ddresse d.
The fo llowing tasks are inc luded:
Task 1. Identify the pri ceahle and nonpriceable factors t hat need to be included in the guidelines to
address the specific c once rns o f small urban areas (i . e., the fac tors that are i mportant to the community ,
c ity council , etc.). These fa ctor s include the a n tic ipa ted i mpacts on the transit s ys tem itself, on
transportation in genera l, and on the community at large (nonuser impacts).
Task 2. As semble r elevant resour ce ma teria l s t hat have applicabili ty to the evaluation of
alternatives f or public trans i t and prepare a synthesis of information relevant to decision-making opt i ons
in small urban ar eas. Ident i fy inf ormat ion r eq uire ments, availability, and sources used in existing
anal ys i s t echnique s .
Task 3. Devel op a set of procedural guidelines ut i lizing the bes t available techn iques to de scr ibe
how to ha ndle both pri ceable and nonpri ceable f a ctors.
Task 4 . Develop an educa tional and portable package for use in demonst rating t he analys i s procedures
and the factors consid e r e d in e valua ting transit improvements and a lterna tives . A package s uitable for
pr esentations to c ity counci ls and transportation planning boards i s des ired.
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STATUS OF RESEARCH
Research has been completed. The final report has been published as NCTRP Report 8 and a presentation
package (slides and script) is available from the NCTRP.
AMENDMENT(S) THIS REPORTING PERIOD
None
PROBABILITY OF SUCCESS:

Project objectives were met.

REPORT(S) AVAILABILITY: NCTRP Report 8 , "Simplified Guidelines for Evaluating Transit Service in Smal l
Urban Areas," (see fina l page of this document for ordering information).
PRINCIPAL INVESTIGATOR(S) :

Dr. David R. Miller
Barton-Aschman Associates, Inc .
820 Davis Street
Evanston , IL 60201
312/491-1000

RESPONSIBLE NCTRP STAFF ENGINEER:

Robert E . Spicher - 202/334-3224
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*Project is 5 months behind schedule because of delays in gaining transit agency participation in the
testing, Task E. In the absence of UMTA funding for transit agencies to participate, it has been
necessary to identify volunteers and to reduce the scope of testing . The project is expected to be
completed within budget.

PROJECT DESCRIPTION
In the face of continuing financial pressure on and within the transit industry it is increasingly
important to allocate resources in the most effective manner. Accordingly, a better unde rstanding of the
cost changes accompanyi ng both service expansions and reductions is required.
To this end, various costing techniques have been developed and used by transit agencies to estimate
the incremental or extra transit costs that stem from either service reductions or inc reas es . Thus far
there is some doubt about the reliability, accuracy, and applicability of these techniques, especially
with respect to bus route (as opposed to system) changes. As a consequence, there is a need to assess and
validate available or improved techniques to provide simple , but more reliable and accurate, methods for
esti ma ti ng the i ncremental (or additional variable) costs stemming from service changes on bus routes.
The objective of this research is to develop simple , re liable procedures that permit transit agencies
to estimate the incremental cost implications of var ious bus-route-service changes in a variety of
operat i ng environments (e.g., those of differing density, system size, and the like). In a broad context,
it should provide a means for helpi ng to address the quest i on: If a specifi c service should be changed,
what is the incremental change in cost? More specifically, it should provide procedures that identify the
incremental short-run costs to transit agencies of changes in bus-route-service frequencies (seasonal, day
of week, time of day), expanding , c urtailing or e l iminating routes, or changing periods of operation. The
research should a lso build upon and extend previous cost-analysis studies.
The research approach will involve, but not necessarily be limited to , the following.
A. Identify and evaluate existing cos t models (including those listed in the following c itation:
Booz-Allen Inc . , "Bus Route Cos ting Procedures: A Review , " UMTA Re port No, IT-09-9014-81-1, May 1981.
Available from the National Technical Information Service, Springfield, Va 22161, NTIS No. PB-82-105198,
cost $13 . 00).
B. Review/update cur r ent industry pract i ce (this should consist of polling properties to dete rmine
the models (or rules of thumb) that they currently use).
C. Develop s i mpl ified inc r emental cost estimation p r ocedures . Criteria suggested are :
1.

D.

Simplic ity (emphasis should be on a reasonabl e level of accuracy with a limited number of
variables, a nd be easy to compute and apply) .
2,
Minimization of data collection requirements .
3.
Wide range application in terms of system size, type, route, and type of changes .
4.
Easy update of the cost variables to reflect expected changes i n component costs .
5.
Des ign t ha t faci lita tes the orientation of key staff (scheduling, maintenance, and others)
to incremental costing methods.
6.
Design t hat lends itself to intuitive i nterpretation of results so that it is easy to
explain to decision-makers and is viewed as r ef l ect ing reality by transit staff.
7.
Design that is disaggr egate in nature so that it can be used to evaluate individual rou tes
or f requency changes .
8.
Conside ration of the e ffects o f fixed and var i able cos t s , differ ent management operating
policies, differe nt contract work rules, different service contracting procedures, and cost
changes that occur both before a nd after res cheduling .
Pre pare an interim report that summarizes the findings for review by the NCTRP.
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E. Develop and implement a testing me thod for validating the proposed procedure(s ) and comparing the
results with those for existing procedures. Consideration should be given to existing proce dures, such a s
the two-variable cost model (bus-hour s a nd miles), the Adelaide model, the Boaz-Allen model developed from
the UMTA bus-route-costing s tudy, and the pr ocedure currently being used by t he participating study
agency . It is anti c ipated that the procedure will be tested at three transit agenci es--a large agency
(over 200 buses), a medium-sized agency (100 to 200 buses) , and a small rural Section 18 agency (less than
100 buses). As a minimum the testing should address the following types of bus - service c hanges:
1.

2.

3.
4.

s.

Ef fee t
Effect
Effect
Effect
Effect

of
of
of
of
of

service changes at various times of day , days o f week, and season.
route extens ions or contrac tions.
r oute consolidat ions , additions, and deletions.
servi ce frequency changes .
hours of service changes.

It is desirable that the inc remen tal cost be measured both before and after run and driver
ass i gnments . Test ing r efinemen t should be done it era tively as appropriate .
F . Identify planning - policy implications and deve l op typi cal a ppl i cations.
1.
2.

Show how p rocedures can help ( a) assess service a l te rnatives , includ ing def i cit/revenue
implications; and (b) make s tra tegic service c hange dec isions.
Give sample pr ototypi cal applicat ions of procedures.

G. Pr e pare a d ra ft r eport fo r review by the NCTRP.
H. Revise t he draft r eport and submit t he final versi on in fulf illmen t o f the techni cal obligations
unde r the contract for the projec t.
STATUS OF RESEARCH
Tasks A through D have been completed and are documented in the Inte rim Report not ed below . Importa nt
cost conce pts and their relationship to cost i ng problems fa ced by transit agencies have been def ined. An
overview of available model s , inc ludi ng thos e devel oped as part of a r ecently completed m-lTA-sponsored
study , has been provided. The r esults o f a survey of transit agenc ies, which was conducted for Task B, i s
presented . Among o the r t hings , the survey developed informa tion on methods currently in use, problems
with these methods , and suggestions for i mprovements. Simplified procedures have been developed as part
of Task C. Thes e include three procedures for estimating the effects of bus route service c hanges on
driver costs and a fourth procedure for est imating non- driver incremental cos ts assoc iated with service
changes . Agency participation in Task E has been obta ine d with some difficulty ina smuch as intended 1.MTA
f unding for the agencies has not materialized. The number of testing s i tua tions (service c hanges ) has
been reduced f rom 60 to 20 in ord er to match volunteered, Trans it-agency resour ces . The agency
antici pa tes complet i ng the project as modified with in present finan c i al reso urces.
AMENDMENT(S) THIS REPORTING PERIOD
None
PROBABILITY OF SUCCESS:
to volunteer resources.

Fair, because of the necessar y cutback on the Task E work due to agencies having

REPORT( S) AVAILABILITY: "Estimating Inc r emental Costs of Bus-Route Service Changes" Inte rim Report
developed in Task D. Availabl e only on a l oan basis from the Program Direc tor, NCTRP.
PRINCIPAL INVESTIGATOR(S) :

Mr . Harry S. Cohen
Vice President
System Design Concepts, Inc .
One Farragut Square South
Suite 200
Wash ington, OC 20006
202/393- S910

RESPONSIBLE NCTRP STAFF ENGINEER:

R. Ian Kingham - 202/334-32 24
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PROJECT DESCRIPTION
Fixed transit facilities , such as transit t e rmi na ls, rapid transit stations, and LRT lines and stops,
generate substantial passenger traffic and improved accessibil ity . Consequently, space in the vicinity of
such facilities ma y become more valuable because of its poten tia l fo r higher i n tens i ty use. Opportunitles
for shari ng benef its occur in the development of new transit fa cillties, the dir ect connection of
devel opments to transit facilities, the use o f air rights over trans i t rights - of- way , and the de velopment
of othe r real estate holdings. Furth e rmore , as a consequence of building fixed transit facil i ties ,
various other public f a c ili ties and utilities are rehabilitated . These opportunities for benefit-sharing
by transit agencies are frequentl y l ost , however, because they are not an important cons i deration i n the
planning and des i gn phases (i . e ., in t he l oca tion and design of r outes and stations) .
There is little quantitati ve information available to tr ansit agenc ies to assist them in formulati ng
benefit- sharing approaches and a rriving at r easonable c harges or other contributions for these trans i t
benefits. Therefore , in order to assist operators in planning and financing transit fac il ities, there l s
a need to pr ovide ( 1) information about existing pract i ces , (2) insights into the dev elopment process , (3)
guidance i n rel at i ng to private and public sector benefi c iaries , and (4) strategies for negot i ati ng
benefit -sharing .
The gene ral object i ve of this research is to assis t t r ansit agencies in implemen ting benefit-sharing.
To a ccomplis h this objec tive , a s ynthes i s of exi s t i ng i nfor mation on develo pment- related benefits followed
by case s tudies is required . The report will be written primarily fo r use by transi t planners, opera tor s ,
and designers, and wi l l reflec t the concerns of policy- makers (government officials) and business
or ganizations.
Following is a suggested three-part research approach. Part I , address i ng items 1 through 6 and
c omprising not more than one-third of the research effort , consists of a broad-based inv est i gation o f the
deve lopment impa cts of fixed transit facilities . I t is to be based on a review of the literature and
c urr ent prac tice , and wi ll conclude wi th an inter im r eport. Part II, pertaining to items 7 and 8 and
comp r ising one-third to one-ha lf of t he resear c h effo rt, covers an in-depth study of expe r i ences i n
i mpl ementing be nefit-sharing. Pa r t III, c onsi s t ing of i tems 9, 10, and 11 and compri s i n g t he balance of
the research effort , e ntails (1) the development of generalizations f r om the interim report and cas e
studies , and (2) prepar a tion of the draft and fina l reports.
Part I
1. List f i xed t rans it faci lities likely to produce bene fi t s to organizations in t h e pub lic and
private sec t ors . Include rail and bus stations as we ll as LRT lines/stop s .
2 . Identif y and describe the benef its . These benefits may a ccrue to property owners and
businesses as increases in l and value and economic activity . They may also be realized by the pu b li c in
t he form o f improve d streets and t ra ffic c ir culati on, rec onst r ucted util ities , provision of transit
rights -o f -way , and new rec reation faci liti es.
3.
Desc ribe met hods to measure bene f its .
4. Identify and desc ribe suc h benef i t-sharing techni q ues as t hose provided in the fol l owing f our
categories :
Planning and Acquisiti on
a.
(1) Contributing of land for r i ght s - of - way , stations , and parking faci lities by deve loper s
or townships .
(2) Purchasing of ext r a land for land- banking ( e . g. , for later conversion of parking into
more intens ive l and use).
(3) Selling air r i ghts.
(4) Sharing fac i li ties (e . g. , parking i n shopping cen ters, intercity transit t ermi nal) .
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b.

Design and Construction
(1) Prov i d ing concess i on faci lities.
( 2) Constructing station accesses by developers.
(3) Cons tructing special fea t ures by devel opers (e . g. , lighting, plazas, escala tors, LRT
platforms).
(4) Loca ting and des i gning fac ilit i e s to preser ve development options .
c.
Public Infrastructure
(1) Rehabilitating utilities.
(2) I mproving street reconstructing and beautification , plazas , malls, etc .
(3) Improving traffic through intersec tion c hannelization , pedestr ian underpasses , skywalk
sys terns , etc .
(4) Establishing parks and recreational areas.
d.
Special Financial Arrangements
(1) Creating special assessmen t districts .
(2) Es tabli shing tax increment financing.
S. Identify t ransit agencies that have a ttempted or are a ttempting to share transit costs with
pr ivate and public beneficiaries. Transit agencies should be described by at least (1) organizational
context (ownership and o peration ), (2) benefit - sharing techniques , (3) t ransi t system characteristics,
(4) benefit assessment t echnique s , and (S) character of local economy. Proposed case studies, four of
which should be concerned with each of t he fo ur benefit-cost categor ies noted in item 4.
6. Prepare the I nterim Report (addressed earlier) on items 1 through S.
Part II
7. Select Transit agencies for an in-depth study of successes and fa ilur es in benefit-sharing.
Prepare the interview design and conduc t t he case studies.
8. Evaluate experience wi th benefit-sh aring to ide n t i fy e lements contrib uting to or impeding
implemen ta tion.
Part III
9. Develop r ecommendations for transit agenc i es to follow in i mpl ementi ng bene fit - sharing
pr actices .
10. Prepare a draft re port for review by the NCTRP .
1 1. Rev i se the draft r eport and submit the final version in f ulfillment of the technical
obligat i ons under the cont ra ct for the projec t.
STATUS OF RESEARCH
Research is complete and the f inal re port is i n the rev iew process. The r esearch concluded t hat many
opportunities for benefit-sharing exi s t,and t hat techn iques are increasingly being pursue d in all parts of
the country. The major r ecommendations we r e centered around t he need for transit agencies to establi sh
some level o f i nternal expe rti se i n l and use, development , and finance so that the agency c an both
identify oppor tunities and interac t more effectivel y with local planning agencies and t he pri~ate sec tor.
Several caveats about the contri but ion of benefit-sharing to trans it finance were noted. First,
benefit- sharing can contribute onl y a small t otal financial benefit. Private monies are most likely t o
f und enhancements to the system which are perceived as a direct site-specif i c benef i t by prope r ty owners .
Second, public agenc ies must be credible i n ter ms of de livering promis ed construction to secure private
investmen t , and businesslike in dealing wi t h the pr ivate sector. Finally , in an era where many l ocal
a genci es are competing fo r scarce f unds, the t ransition f rom a philosophy of using Federal f unds as a
catalyst for urban revitalization to us ing private funds to decrease the Federal share i s likel y to be
difficult in most urba n ar eas .
AMENDMENT($) THIS REPORTING PERIOD
None
PROBABILITY OF SUCCESS:

Good

REPORT(S) AVAILABILITY: Age ncy draft report, " Strategies to I mplement Bene fit-S har ing for Fixed- Transit
Facilities ," is ava ilable on a loan basis.
PRINCIPAL INVESTIGATOR( S)

Mrs. Jane Howard
SG Associates , Inc.
316 Stuart Street
Boston, MA 02116
617/542-1416

RESPONSIBLE NCTRP STAFF ENGINEER:

R. Ian Kingham - 202/334- 3224
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AREA FORTY-THREE:

TRACK AND ANCILLARY SYSTEMS

Project:
Title:

43-1 , FY ' 81
Detection of Low-Level Fault Currents on Rail
Transit Systems

Research Agency:
Principal Investigator :

Chas. T. Main, Inc.
Navin S. Sagar

Effective Date:
Completion Date:
Revised Completion Date:

January 3, 1983
April 2, 1984
November 30 , 1984
AGENCY PERFORMANCE

1.
2.

3.
4.

s.

Is the project on schedule? Yes
Pe r cent project complete:
ls the research in k ee in with the a roved research lan? Yes
Subcontract Amount :
99 , 953
Estimated Expendi t ures to 12/31/84: $99,953
Are the expend itures in keeping with the project progress? Yes

100

PROJECT DESCRIPTION
Devices presently in use by the rail transit industry can adequately detect and respond to overload
fault current s . Detection of less than overload fault currents is particularly difficult because the
fault current characteristics tend to r esemble c haracteristics normal l y associated with train or power
switching operations. Rapid and reliable detection of low-current e l ectrical faults on direct- current
rail transit systems would provide a significant improvement to safety and operation of t hese sys tems.
The objective of this research was to identify and evaluate detect ion methods and equipment to enhance
transit system safety through reliable detection of electrical fau l ts that are not detected by c ircuit
breaker overload protection. Cooperation by transit systems and associated industries was essential to the
success of the project , inasmuch as this research sought a solution that can easily be adapted to various
transit systems.
To accomplish this objective , the following tasks were conducted :
Task 1 - Perform an i n-depth s urvey of rail transit sys t ems worldwide, under the auspices of an
international institution, such as the Internationa l Union of Public Transport, to determine how the
problem being researched is handled in each system. Concurrentl y, survey the electrical i ndustry
organizations and s uppliers worldwide for methods and equipment that are potential solutions to the
detection problem. Review the work of othe r industries that may also be r e levant to the problem and its
solution.
Task 2 - Using informati on obta ined in Task 1, ident i fy the e l ect rical system character istics that
will define the parameters of the require~ detecti on systems for various types of vehicl e propul sion
systems a nd network conf i gurat i ons .
Task 3 - Using the parameters developed in Task 2 , determine the extent to which available methods and
equipment meet the research objectives.
Task 4 - Prepa re a final report describing the research and its results, including a deta iled
evaluation of the performance and economics of avai lable methods and equipment .
STATUS OF RESEARCH
Research has been completed. Several type s of low-level faul t current detection equipment have been
identified as performing we ll on transportation systems outside the United States. Each o f these devices
has particular characteristics and operational constraints. A field test program is recommended to
evaluate the performance and economi cs of the most promising eq uipment id en tified by this study. The test
program should be conducted in cooperation with one or more rail transit systems.
AMENDMENT(S) THIS REPORTING PERIOD
Date

No.

10/24/84

2

Time

Amounts and/or
Dates (From- To)

Comments

9/30/84-11/30/84
(2mos.)

Time extension needed to provide response to pa nel
comments and r evi se report.
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PROBABILITY OF SUCCESS:

The research has been completed with accomplishment of objectives.

REPORT(S) AVAILABILITY:

Report to be published as NCTRP Report 12

PRINCIPAL INVESTIGATOR(S):

Mr. Navin S. Sagar
Lead Electrical Engineer
Chas. T. Main, Inc.
Prudential Center
Boston, MA 02199
617/262-3200 x3807

RESPONSIBLE NCTRP STAFF ENGINEER:

Harry A. Smi th - 202/334-3224
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AREA FORTY-SIX:

GENERAL DESIGN

Project:
Title :

46-1 , FY '8 2/ '83
Single Cable Communications Technology for Rail Transit
Systems

Research Agency:
Principal Investigator:

Polytechnic Ins titute of New York
Dr. Frank A. Cassara

Effective Date:
Completion Date:

May 1, 1984
July 31, 1985

AGENCY PERFORMANCE
1.
2.

3.

4.
5.

Percent project complete:
I s the project on schedule? Yes
Is t he research in kee in with the approved research lan? Yes
Subcontract Amount:
150, 000
Estimated Expenditures to 12/31/84 :
$7 0 , 000
Are the expendit ures in keeping with the project progres s? Yes

63

PROJECT DESCRIPTION
Rail-trans it s ystems vary from those that have been in existence since the early 1900 ' s to systems
presently under design. These systems have typically used, or are pl anning the use of, multiple cables
for the transmission of voice, data, and video information. The various cables provide for long-haul
trunk facilities and access to local distribution networks. Additionally , t he necess ity for VHF or UHF-FM
radio transmi ssions in underground portions of the system may requi r e a s e parate radiating ( or leaky)
coaxial cable.
The large numbers of multipair and special-use cables use d a r e expensive to instal l and maintain. A
reduc tion in the number of cables needed for the communicat i on requirements o f transit systems can r esult
in reduced acquisition, installation, and ma intenance costs. The ultimate goal of this research i s t o
r e place all special-use cables with a single, multipurpose cable .
The objective of this research is to identify and develop recommende d sys tem parameters that will
permit use of a single , multipurpose , wideband cable to support all rapid-transit communi ca tions
r equi r ements including , but not limi te d to: voice, data , video as well as VHF or UHF -FM two-way radio
signals. For reliability, the single- cabl e concept should allow for a backup cable and cable span
switching eq uipment. This research proposes a nonsite-speci f i c solution that considers retrofits and
extensions to exi s ting rail- transit systems as well as the requirements of new s ystems. Proposed
solutions to the reduc tion in t he number of cab les s hould include consideration of coaxial cables, f iber
optics, and other viable technologies. Any proposed solution must also take into account compatibility
with existing communications equipment and systems , improved reliablity and maintainability, reduced
life- cycle costs , and system expansion (extension and spare capaci t y).
To accomplish the objective of this research, at least t he following tasks are required:
Tas k 1. Survey the current communication s ystems and installat ion pr actices of rail-transit agencies
to define the scope o f t he problem. (Some information on North American s ys tems may be available at
APTA.) Concurrently, s urvey the electr onic industry f or developments that offer potential solutions .
Review t he work of railroad, mining, and other industries that may be relevant to t he probl em and its
solution.
Task 2 . Establ i sh the operational parame ter s that will be required for a single-cable communication
system(s) . Generate a range of technical ch a rac t eristrics that will def ine the nature o f the proposed
cable system(s) and its ( t h e ir) configuration s .
Task 3. Using the operational parameters and cable c ha r acterist i cs dev e loped in Task 2 , prepare
design criteria to establish the t echnical and economic fe a sibility of the single- cable concept . Submit a
f ully documented fe asibility study showing all alternatives s tudi ed and t h e recommended sol ution(s) for
review and approval by the NCTRP . (Twenty (20) copi es of the st udy re port shall be submitted within 7
months after the beginning date o f t he contract peri od. NCTRP approval will be required before the
init i at i on o f subsequent tasks. It is anticipated that the necessary review and approva l will be
compl eted within 2 months after receipt o f report.)
Task 4. Us ing design criteria established i n Task 3, prepare a system description in suf f i c i e nt
detaus'o'that user agencies can prepare procurement specifi cations fo r specific applications. In
addi tion, pr epar e a sample system des i gn for a hypothet i ca l 10-mil e rail-transi t system ( 5 miles
underg round a nd 5 miles on the surface) t hat includes b asic equipment e l ements, l ocal di s tribut i on
networks, a nd i ts a ttendant costs.
Task 5. Prepare a draft report for review by the NCTRP .
Task 6 . Revise the draft report and s ubmit t he f ina l ve rsion in f ulfillment of the techni ca l
ob l igations under the con trac t fo r the p roject .

82
Project 46-1 continued
STATUS OR RESEARCH
Be.cause. of NCTRP funding limitations , a subcontract for only tl00,000 was initially executed with the.
agency for completing Tasks 1, 2, and 3. However, a ll f unding is now available. and the. contract has be.en
modif ied to the. intended full amount and contract time..
The. Task 3 feasibility study re.port has be.en s ubmitted by the. agency and is now being re.vie.wed by the.
NCTRP.
AMENDMENT(S) THIS REPORTING PERIOD
Date.

No.

11/14/84

1

Amounts and/or
Dates (From-To)
Amount
Time.

PROBABILITY OF SUCCESS :

Good

REPORT(S ) AVAILABILITY:

None

PRINCIPAL INVESTIGATOR(S):

t100 , ooo-$150 , 000
( t5o,ooo )
2/28/85-7/31/85
(5 mos.)

Comments
Re.stored contract to originally intended
contract amount and time . See. " Status of
Re.search ."

Dr . Frank A. Cassara
Polytechnic Inst itute. of New York
333 Jay Stre.e.t
Brooklyn, NY 12201
516/454- 5075

RESPONSIBLE NCTRP STAFF ENGINEER:

Crawford F. Jencks - 202/334-3224
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AREA FORTY-SEVEN:

GENERAL MATERIALS

Project:
Title:

47-1, FY '80
Improved Service Life of Urban Transit Coach Brakes

Research Agency:
Principal Investigator:

Battelle Memorial Institute
Dr. Allen T. Hopper

Effective Date:
Completion Date:
Revised Completion Date:

December 1, 1981
November 30, 1983
July 30, 1984

AGENCY PERFORMANCE

1.
2.

3.
4.
5.

Percent project complete :
Is the project on schedule? No*
ls the resea rch in keeping with the a roved research lan? Yes
Subcontract Amount :
300,000
Estimated Expenditures to 12/31/84: $295 ,000
Are the expenditures in keeping with the project progress? Yes

98

*See " Status of Research" section .

PROJECT DESCRIPTION
The operation and maintenance history of advanced des ign urban transit coaches s hows a dramatic
decline in brake life compared with "new look" coaches. Major factors associated with this decline in
brake life appear to be, but are not limited to : increased gross vehicle weight, increased operating
speed, body configuration , and changed r egulations.
The r e sultant increased brake temperatures are believed to be the cause of redu ced brake life that has
increased operational costs t o unacceptable levels. Therefore, the need exists to identify and develop
methods to increase brake life to previous levels .
The ove r all project objective is to develop methodologies for improving exist ing and f u ture urban
transit coach brake life . This wil l inc l ude quantification of in-service brake operating temperatures
plus identification of methods of reducing brake operating tempe ratur es and/or alternate friction
materials.
The project objective was accomplished in two phases. Phase I included the following tasks:
Task 1--Confirmation of the pr emise that temperat ure is the cause of reduced brake life by the
collection and evaluation of brake operating temperatures. This is to be accomplished in cooperat ion with
a major metropolitan transit operator t hat has experienced the problem. As a min i mum, temperature levels
will be established fo r advanced design and ear ly "new look" trans it coaches.
Task 2--Developmen t of practica l methods for r eduction of operating temperatures and/or identification
of friction materials for compatib i li t y with the serv ice tempe ratures determined i n Task 1. The following
factors must be considered: (a) adaptability to coaches in service, (b) initial and· operating costs, (c)
regulations, (c) serviceability, ( e ) reliability , (f) public acceptability, and (g) feasibility.
Task 3--Cost-benefit prioritization of methods for increasing brake l ife based on Tasks 1 and 2 .
Task 4--Preparatlon of an interim report with recommendati ons for implementation of Phase II
demonstration .
The Phase II e ffort included:
Task 5--Demonstration of one or more s uggested corrective methods selected by the NCTRP from those
r ecommended in Phase I . This wi l l be accomplished in cooperation wi th a major metropolitan transit
operator.
Task 6--Preparation and submittal of the final report.
STATUS OF RESEARCH
Research has been complete d with a ccomplishment of project ob jectives in terms of conf irming the
premise that increases in brake lining temperature have resulted in r e duced brake life and of identifying
procedures for reducing brake lining tempera ture on existing buses . However , the retrofitting of exist ing
buses with air blowers to r educe brake temperatures was found to be only margina lly cos t effective and the
furth er developmen t of brake lining mater ials havi ng better tempe rature wear properties should contin ue to
be explored . The final report is in the review and revision process. Because of the desire to obtain
additional bus and brake industry review comments on the preliminary draft report, a contract amendment
extend ing the compl etion date to April 30, 1985 will be ne cessary.
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AMENDMENT($) THIS REPORTING PERIOD
None
PROBABILITY OF SUCCESS:

Research has been completed with accomplishment of objectives .

REPORT($) AVAILABILITY:

None

PRINCIPAL INVESTIGATOR(S):

Dr. Allen T. Hoppe r
Structural Materials & Tribology Section
Battelle Memorial Ins titute
Columbus Laboratories
505 King Avenue
Columbus, OH 43201
614/424-6424

RESPONSIBLE NCTRP STAFF ENGINEER :

Harry A. Smith - 202/334-3224
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AREA FIFTY-FIVE:

PERFORMANCE, EFFECTIVENESS, AND EFF I CIENCY

Project:
Title:

55-1, FY '82/ '83
Conversion to One-Person Operation of Heavy-Rail
Rapid-Transit Trains

Research Agency :
Principal Investigator:

Battelle Memorial Institute, Columbus Laboratories
Joseph A. Hoess

Effective Date:
Completion Date:
Revised Completion Date:

May 5, 1984
April 4, 1985
July 8, 1985
AGENCY PERFORMANCE

1.
2.

3.
4.
5.

Percent project complete: 67
Is the project on schedule? No*
Is the res earch in kee ing with the a roved research lan? Yes
Subcontract Amount:
150,000
Estimated Expenditures to 12/31/84:
$100, 000
Are the expenditures in keeping with the project progress? Yes
*The res earch agency was unable to begin work on the effective date and has been further delayed on
account o f i llness of the principal investigator, The cont ra ct has been amended for a 3-month time
extension at no increase in cost.

PROJECT DESCRIPTION
There is increasing pressure to provide more cost-effective operation of heavy-rail rapid-transit
trains. A major candidate for improving productivity is reduction of crew size to one person. This has
been accomplished i n the followi ng systems:
•
•
•
•

Lindenwold/Philadelphia-- Port Authori ty Transi t Corporation
San Francis co--Bay Area Rapid Transit District
Washington, DC--Washington Metropolitan Area Transit Authority
At lan ta--Metropolitan Atlanta Rapid Trans it Authority

The reduction will soon be implemented in Miami and Baltimore .
The older rapid trans i t systems , however, continue to require a second crew member aboard each train .
These systems include the following :
•
•
•
•
•
•

Bos ton--Massachusetts Bay Transportation Authority
New York-- New York City Transit Authority
New York/New Jersey--Port Authority Trans-Hudson Corporation
Philadelphia--Southeastern Pennsylvania Tr ansportation Authority
Cleveland--Greater Cleveland Regional Transit Authority
Chicago--Chicago Transit Authority

To provide one - person operation on the older rapid transit systems, it will be necessary to address
problems at least in the areas of:
1.
2.
3.
4.
5.

Operational safety.
Operational practices .
Manpower/labor relations .
Regulatory matters.
Plant and equipment.

The object ives of this research are (1) to evaluate the issues that must be addressed in cont emplating
convers ion of two-person systems to one- per son operation i ncluding the identification of those i ssues
unique to the particular system and (2) to develop a framework for an economic assessment of the effects
of implementation of one-person operation. The r esearch sh ould include , but not be limited to, the
following tasks:
Task 1 . Perform a s urvey of each two- person heavy -rail rapid-transit system in the United Sta te s to
de termine the spec ifi c issues or problems that need to be addressed if such system were to be converted to
one-person train operation . This s urvey shall be based on consul tation with organizations includin g
system management, employee r epresentat ive s , regulatory agencies or advisory boards, and other appropriate
organizations .
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Task 2. Perform a survey of one - pe rson conversions implemented by heavy-rail rapid-transit systems In
Europe and identify the issues and problems addressed; the met hods of solving them; and the effectiveness
of s uch solutions as measured by such indicators as operational efficiency and reliability, safety
statistics, and changes in the workforce. These systems shall include, but not be limited to , London,
Paris, Hamburg, and Berlin.
Task 3. Evaluate the issues and problems identified in Tasks 1 and 2 as they would affect the
conversion to one-person ope r ation from the technological, operational , institutional, and human resource
pe r spectives. The evaluation shall include the need for, and degree of, r ecommended applicat ion of
closed- ci r c uit TV, automa tic train operation , radio communications, and other elements.
Task 4. Prepare a framework for an economic assessment of the effects of implementation of one- person
operation. This framework shall in clude identification of cost elements that must be considered in a
site-specific analysis and plan such as:
a.
b.
c.
d.
e.

Changes to car equipment.
Changes to wayside and s tation equipment.
Changes in workforce, such as reduction in train crews and additions t o wayside equi pment
maintenance staff.
Operating practice revisions.
Changes in wage rates result ing from implementation of one-person operation.

STATUS OF RESEARCH
Site v i sits to transit age ncies having two-man and one - man train crews, both in Nor th Ame rica and
Europe, have been completed. Documentation according to that outlined in Task 2 has been obtained. Work
has begun in analyzing this information which is expected to lead to the economic analysis framework
called for in Task 4.
PROBABILITY OF SUCCESS :

Good.

AMENDMENTS THIS REPORTING PERIOD
Date
12/7/84

No.

Time

1

Time

REPORT(S) AVAI LABILITY:

Amoun ts and/or
Dates (Fr om - To)
4/4/85 - 7/8/85
(3 mos.)

Comments
Additional time required because of delays
as fo l lows : 1 month because of late sta rt-up,
and 2 months because of illness of the
princ ipal investigator.

None .

PRINCIPAL INVESTI GATOR(S):

Mr. Joseph A. Hoess
Battelle Memorial Institute
Columbus Labora tories
505 King Avenue
Columbus, OH 43201
614/424-5135

RESPONSIBLE NCTRP STAFF ENGINEER :

R. Ian Kingham - 202/334-3224
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AREA SIXTY:

SPECIAL PROJECTS

Project:
Title:

60-1, FY '80 and continuing
Synthesis of Information Rela t ed to Transit Problems

Research Agency:
Pr incipal Investigator :

Transportation Research Board
Mr . Thomas L. Copas

Effec tive Date:
Completion Date:

November 7, 1980
Continuing
AGENCY PERFORMANCE

1.
2.
3.
4.
5.

Is the project on schedule? Yes
Pe r cent project complete:
Is the researc h in keepin with the a roved research lan? Yes
Subcontract Amount:
660 , 000 (see Table I, footnote a)
Estimated Expenditures to 12/31/84 : $360 ,000
Are the expendi tures in keeping with the project progress? Yes

*

*Project is carried out on a continuing basis wi th new topics be ing i ncorporated each yea r.
for status of each t opic .

See below

PROJ ECT DESCRIPTION
Transit a dministrators, e~gineers, and resear cher s are continually fa ced with problems on which much
information already exists either in documented form or in terms of undocumented experience and practice.
Unfortunately this i nf ormation is often f r agmen ted, scattered, and unevaluted. As a consequence, full
informati on on what has been learned about a problem is frequently not brought t o bear on its solution.
Costly research findings may be unused, valuable experience may be overlooked, and due consideration may
not be gi ven to r ecommended practices for s o l ving or alleviating the problem.
In this project , partic ular transit problems, or sets of c lose ly r elated problems , will be se l ected by
t he NCTRP Technica l Steering Group as topics for information syntheses.
For each topi c the objectives a re :
1.
2.
3.
4.
5.

To
To
To
To
To

locate and assemble documented informati on.
l earn what practice has been used for solving or alleviat ing the pr oblem.
identify all ongoing research.
learn what problems remain largely unsolved .
organize, evaluate , synthes i ze , and document th e useful information that is a cquired .

STATUS OF RESEARCH
Thirteen synthes i s topi cs have been referred to Project 60- 1 during t h e f irst four years of NCTRP.
Studies on the first f our topics have been completed , and the remaining nine are in various stages of
progress. The operations , procedur es , and status of the synthes i s program are summarized in NCTRP
Research Results Digest 2 , pub li s hed in December 1984 .
The four published synthes es of transit pra ct i ce prepared under this ~roject are listed in Table II of
this p r ogress report. The topics of c oncern and the status of each as of December 31, 1984 , are:
TS-5 -- Extraboard Mana gement:
Topic Consultant:
Effec tive Date:
Expiration Date:

Procedures and Tools

L. C. MacDorman; Arlington, Virginia
November 21, 1983
September 30, 1984

When an ope n run occurs in a transit sys t em, the extraboard c lerk has several cho i ces : f i ll it wi t h
an extraboard or part-time person, fi ll it with an operator working overtime on a regular day off, or
leave the r un open. The synthes is wi ll survey t r ans it agencies that have a structur ed extraboard
management system to determine t he complexiti es encountered, development costs , potential and actual
benef i ts, etc. The Consultant has submi t ted the f i nal draft of t he synthesis; i t will be sent to the
Topic Pane l fo r review in Janua ry 1985 .
TS-6 -- T raf f ic Control and Regulat i on a t Transit Stops
Topic Consultant:
Effecti ve Date :
Expira t ion Date :

Woodrow W. Rankin; Be thesda , Maryl and
January 1 , 1984
December 31 , 1984
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This synthesis will develop a consensus of recommended practices for s igning and marking at bus
stops. Conditions to be covered woul d include coordination of bus stop signs with traffi c control signs,
far and near side stops, min i mum signing in residential areas , signing in areas without curbs and
shoulders , coordination with bicycle paths, part-time stops, and coor dination with exclusive bus lanes.
The first panel meeting was held on November 18, 1983. The Consultant is preparing the first draft of the
synthesis.
TS- 7 -- Bus Communications Systems
Topic Cons ultant:
Effective Date:
Expiration Date:

Peter Wood; MITRE Corporation; McLean, Virginia
November 21, 1983
December 31, 1984

Transit agencies face difficult problems in procuring , installing, and mainta i ning bus communication
systems. 7he synthesis will include detailed information on equipment , personnel training, desi gn, cost ,
source of funds, installation, warranty , maintenance, problems, effectiveness, benefits, and unique
feat ures. The ability of the communication s system to e nable the transit agency to meet its operating
objectives will also be considered. The Consultant has a l most completed the first draft of the synthes is.
TS - 8

Passenger Information Systems for Transit Transfe r Faci li ties
Topic Consul tant:
Effective Date:
Expi r ation Date:

J. J. Fruin; Massapequa, New York
November 21, 1983
December 31 , 1984

Currently , policies, guidelines, or principles for signing and information systems for transit
transfer facilities va ry widely. A transit transfer facility serves the role of interfacing between two
or more modes or from one vehic le to another. The synthesis deals with those aspects of passenger
information required in order to make t he transfer safely and with minimal effort. The first draft has
been reviewed, and the consultant is preparing a revised draft •.
TS-9

Transit Fare Collection:
Topic Consultant :
Effective Date :
Expiration Date:

Problems with and Alternatives to Paper Currency

Lawrence Deibel; MITRE Corporation; McLean, Virginia
December 2, 1983
December 31 , 1984

Altho ugh most transit systems are fully equipped to accept coins , existing fare collection eq uipment
and revenue handling procedures are inadequate for dealing with paper currency. The synthesis will
identify , coordinate , and assess cur rent activity address ing bill-handling problems and solutions
including alternatives that preclude on-board use of paper currency. This topi c , which was ori ginally
NCTRP Proje c t 56- 1, was referr ed to Project 60-1 to be carr i ed out as a synthesis when the panel for
Projec t 56-1 met on April 18-19, 1983. The Consultant has compl eted the f irst draft of t he synthesis.
TS-10 - Use of Part - Time Operators
Topic Consultant:
Effective Date:
Expiration Date :

L. C. MacDorman; Ar lington, Virginia
September 16 , 1984
September 30, 1985

Part-time operators may decrease costs for transi t agencies. The synthesis will identify how t ransit
agencies are using part-time operators, including contract constraints , run-cutting methods used to
allocate part-time ope rators, and relationsh i p of service needs to benefits of using part-time operators ,
and will develop guide lines for evaluating the use of part-time operators . The Consultant is collec ting
information for the synthesis.
TS-11 - Tr ansit Marke ting:
Topic Consultant :
Effect i ve Date:
Expiration Date:

Successes and Failures
Richard L. Oram; New York, New York
September 16, 1984
September 30, 1985

Many transit agencies have undertaken various marketing programs. The synthesis will include
successful and unsuccessful aspects of these programs and will cover the importance of marketing and the
use of price , service , and pr omotion in marketing, wit h emphasis on promotion. The Consultant is
collecting information for the synthesis .
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Project 60-1 continued
TS-12 - Use of Incentives to Attain Specified Performance Standards in Collective Bargaining for Mass
Transit
Topic Consultant:
Effective Date:
Expiration Date:

Donald T . Barnum; Indiana University, Northwest, Gary, Indiana
December 15, 1984
November 30, 1985

Some transit agencies have employee incentive programs that provide for awards based on
attainment of specified performance standards. The synthesis will e xamine use of incen tives as related to
system performance, identify conditions and attitudes necessary for use of incentiv e programs, and di s cuss
how to analyze a system to see if an incentive program will work. The consultant will begin work in
January 1985,
TS- 13 - Bus Inspection Guidelines
Topic Consultant :
Effective Date:
Expiration Date:

Clarence I . Giuliani; Maple Glen, Penn sylvania
November l, 1984
October 31, 1985

Bus inspection programs ar e t he cornerstone of an effective vehicle preventive maintenance
program. The synthesis will i nclude information on frequency of inspections, use of prerun inspections,
items included in the inspection process , organization for inspection, effect of work rules,
record- keeping, facilities and equipment , and reinspection. The consultant is collecting information for
t he synthesis.
AMENDMENT(S) THIS REPORTING PERIOD
None--Continuing Pro ject
PROBABILITY OF SUCCESS :

High - Experienced investigators using a proven sys tem ensure continued success.

REPORT(S) AVAILABILITY:

See Table II

PRINCIPAL INVESTIGATOR(S):

Mr . Thomas Copas
Special Pr ojec ts Engineer
Transportation Research Board
National Academy of Sciences
2101 Constitution Avenue, N. W.
Washington, DC 20418
202/334- 3242

RESPONSIBLE NCTRP STAFF ENGINEER :

Dr . Robert J. Reilly - 202/334-3224

90

HOW TO ORDER
Items for Sale

1.
2.
3.
4.

NCTRP Series Reports, Syntheses, and Research Results Digests (see Tables II and III for prices).
Research agencies' final reports (see project summaries for prices).
Microfiche ($5.00 per report).
Other TRB publications.

A check or money order, payable to Transportation Research Board, must accompany orders totalling $20.00 or
less. Mail to:
Publications Office
Transportation Research Board
2101 Constitution Avenue, N.W.
Washington, D.C. 204 18

Items for Loan
I. Some resea rch agencies' final reports, manuals, videotapes, etc., are identified in the project progress reports and
are available on a loan basis upon written request to the NCTRP, 2101 Constitution Avenue, N.W., Wasnington,
DC 20418.
2. Loan requests for films and tapes should be directed to:
TRB Audio-Visual Library
Transportation Research Board
2 101 Constitution Avenue, N.W.
Washington, D.C. 20418
Mailing and handling charges may be assessed, especially where I st-class delivery is requested; an invoice will
accompany the loaned item.
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