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FOREWORD

This document responds to Article 1T, Deliverable Items and Delivery Schedule,
of DOT Contracts DTUM60-81-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 docu-
ment 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
[dentification, (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 Divi-
sion D, Cooperative Research Programs, being the one to which NCTRP adminis-
tration is assigned.

Research programs are referred annually by UMTA to the PTC for admin-
istration, 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, (¢) progress in
achieving project objectives, (d) availability of any rcports 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 posi-
tion 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
e 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. 20418

{202) 334-3224






NATIONAL COOPERATIVE TRANSIT RESEARCH & DEVELOPMENT PROGRAM

INTRODUCTION

Administrators, engincers, and many others in the transit
industry are faced with a multitude of complex problems
that range betwecn local, regional, and national in their
prevalence. How they might he solved is open to a varicty
of approaches; however, it is an ctsablished fact that a
highly effective approach to problems of widespread com-
monality is one in which operating agencies join coopera-
tively to support, both in financial and other participatory
respects, systematic rescarch that is well designed prac-
tically oriented, and carried out by highly compctent re-
searchers. As problems prow rapidly in numher and esca-
late 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 Admin-
istration, U.S. Decpartment of Transportation, got under
way in 1980 the National Cooperative Transit Research
and Development Program (NCTRP). This is an objec-
tive 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 puhlic trans-
portation prohlems through applied research, development,
test, and cvaluation. Particularly noteworthy is the fact
that the client groups now have a channel through which
they cun directly influence a portion of UMTA’s annual
activities in transit technology development and deploy-
ment, Although present funding of the NCTRP is entirely
from UMTA’s Scction 6 funds, the planning leading to
inception of the Program envisioned that UMTA’s client
groups would join ultimately in providing additional sup-
port, thercby enabling the Program to address a larger
number of problems each year.

The NCTRP operates by means of agreements betweeen
UMTA as the sponsor and (1)} the National Academy of
Scicnces, National Research Council, as the Primary Tech-
nical Contractor (PTC) responsible for administrative and
technical services, (2) the American Public Transit Asso-
ciation responsible for operation of a Technical Steering
Group (TSG) comprised of representatives of transit op-
erators, local government officials, State DOT officials, and
officials from UMTA's Office of Technical Assistance, and
(3) the Urban Consortium for Technology Initiatives/
Public Technology, Inc., responsible for providing the local
government officials for the Technical Steering Group.

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 3.

Research programs are developed annually by the Tech-
nical 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 Trans-
pertation 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 Sci-
ences and the National Academy of Engineering, and is
uniquely suited for the administrative role becanse: it has
a record of successful management of the National Coop-
crative Highway Research Program (NCHRFP) 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 bc drawn;
it possesses the avenues of communications and ¢oopera-
tion with federal, state, and local government agencics,
universities, and industry; it is recognized for its objectivity
and understanding of modern research practices; its rela-
tionship te its parent organization is an insurance of ob-
jectivity, 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 re-
ferred from UMTA are defined by panels of experts es-
tablished hy 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 probabiki-
ties of success. The research is carried out by these agen-
cics 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 rescarch are many, and the Na-
tional Cooperative Transit Research and Development Pro-
gram is a mechanism for deriving timely solutions for
transportation problems of mutual concern to many re-
sponsible groups. In doing so, the Program operates com-
plementary to, rather than as a substitute for or duplicate
of, other transit research prograrns.



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 un-
der Contracts DTUM60-81-C-72012 and DTUM 60-83-
C-71226. Highlighted are those activitics in which all pos-
sible opportunity is taken to weight the odds in favor of
obtaining implementable solutions to near-term public
fransportation 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

Proposais

Organizationally, the TRB consists of four divisions, each
headed by an assistant dircetor reporting to an exccutive
director, who in turn reports to an exccutive committee.
Division D, renamed in 1979 as Cooperative Research Pro-
grams, was established in 1962 as a special-purpose ac-
tivity to administer contracts for research under the
NCHRP, and it now encompasses the NCTRP. Division
I¥’s activities are thus distinctly different from the Board's
truditional 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 D
are obtained through channels cutside those pertaining to
the Board’s other divisions: they are budgeted scparately;
they are accounted for separately; und 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 administercd
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 regulur committees nor the
Board’s staff have a rolc in the submission or selection of
rcsearch problems,

UMTA’s goal for the NCTRP is a program within which
its resources will be managed well and appropriately di-
rected in the search for solutions to ncar-term public trans-
portation problems. Applicd, or mission-oriented, research
is a means to the end as regards the technological approach.

The findings from basic rcscarch completed elsewhere
are brought into play to bring about new technologies. The
expectation {rom the sponsor is that the resourec allocation
will result in the development of technology that, when
implemented, will make life a little easicr—not mercly the
development of scientific knowledge that has no direct
practical application, Meeting this expectation is somcwhat
comparable to new-product research in industry, and, in
addition to being extremely costly, the probability of fail-
ure 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
nnderlying causes for the problem so that they may be
accounted for in the future.

Although each year’s funding base is targeted at
about 31 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 arc falling short of the target. Conse-
quently, an urgent need for supplementary support from
UMTA’s clicnt groups joined in a cooperative venture, In
any cvent, proper management of resources is the sole basis
for establishment of the Board’s entire philosophy, organi-
zation, and functions regarding work under Division D—
only the sponsor's expectations matter. Toward this end,
nctwork control is employved in the classic sense of net-
work utilization for project management. Primary focus is
on those milestones where the best opportunities lie for
positively weighting the odds of suceess, These opportuni-
tics are afforded through the use of common-sense strate-
gies 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 im-
proving transportation practices. Such an approach is
bascd on game theory, is admittedly idealistic, is complex
and must be monitored constantly. Nonetheless, its practi-
cal validity cannet be denicd if, in the context of total ad-
ministrative 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 ar¢ man-
datory if the projects are to have any chance of success.
These are spclled out te potential proposers and are ad-
hered to in sclecting research agencies. By means of the
project staterments and various other widely distributed
puhlications, the NCTRP clearly states the agency attri-
butes deemcd essential and therehy hopefully precludes
proposals from any but qualified rescarchers having prac-
tical experience in the problem area. Emphasis is placed
on the importance of a record of successful past perform-
ance in endeavors similar to those fo be undertaken, The
specifications for proposals are demanding in the sense of
requiring the agencies to lay their knowledge, expericnce
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
rescarch problem and its objectives arc 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 sce that the projects are sensibly structured
around thec 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 practitioncers with whom the problem
originatcd 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 cs-
tablished seven broad research fields under which project
panels are organized to deal with research in specific prob-
lem areas falling within the broad fields (refer to Figure 1).
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For example, in the broad suhject field of Operations each
project falling within the more specific subject arcas of
Encrgy Efficiency—Area 54-—is assigned a project pancl
comprised of outstanding individuals who are very knowl-
edgeable in the specifics of the particular project and who
are Jooked to for guidance and counsel throughout the
research and reporting phases. Those projects that do not
conveniently fit under one of the first six gencral ficlds are
assigned to the seventh one, Special Projects.

When the project pancls meet for the first time to pre-
pare project statements, it is stressed to them that a first-
class statement is the first of the two most important fac-
tors bearing on the ultimate success of any project. Ac-
cordingly, extreme care is cXercised 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 availahle funding. They spell out what is
expected of a contractor in terms of findings from innova-
tive research that can be applied practically; they do not
spell out how to go about the research. Statements of ex-
plicit 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 pancl's
task of comparative cvaluation. 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 vet
another step toward improving the odds that results will be
put to use,

The second of the two most impartant factors, and the
next element of strategy, concerns the process of cvaluat-
ing proposals 1o seleet rescarch agencies. The odds can be
advanced materially if extreme care is excreised through-
out this activity. Indeed, this activity constitutes the mile-
stone on which the success of the project can become totally

dependent, irrespective of the strengths built in at the pre-
ceding milestones. Prior to contracting, there must be satis-
faction 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 madc abundantly clear
to the project panels when they meet to select agencies and
sugpest minor modifications of the research plans as a
means for keeping them squarely on target. A comprehen-
sively 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 arc chosen for each project. The
deliberations of the project pancl 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 rcadily im-
plementable. A key factor is the merit of the rescarch
approach and the cxperiment design. There is nothing any-
wherc in the Program’s specifications that says the project
statements must be adhered to strictly in cvery detail and
that any deviation in rescarch thrust or from the proposed
project period warrants outright rejection. The key element
is that the agencies must present u 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 meodifications are
taken by the Program staff to the agencies, and a clear
meeting of the minds is established regarding what is spe-
cifically expected from the rescarch and the personnel
carrying it out. By means of the “Procedural Manual for
Agencics Conducting Rescarch in the National Cooperative
Transit Research and Development Program,” further
emphasis is placed on the requirement for practically




oriented rescarch and the proper means for reporting it.
Experience has demonstrated that, once the rtesearch is
under way, the practical fact of life is that the destiny of
the research is pretty well committed, no matter how exten-
sive the staff surveillance or how many administrative
processes are available to accommodate changes. Rarely
are changes accompanicd by gains when having to stay
within the original funding; rather, the cffects 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 amplifi-
cation of the approved research plan, inclusive of a spe-
cific 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 accommo-
dated 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
agencics. On a monthly basis, one-page progress schedules
are submittcd that graphically depict several aspects of
progress. On a calendar quarter hasis, narratives are re-
quired that fully descrihe accomplishments to date and
outling futurc activitics based on the accomplishments.
Based on these rcports and information gained through
surveiilance 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 hoth admin-
istrative and tcchnical respects. All too often in the admin-
istration of research programs problems arise because there
is insufficient communication between the agency’s manage-
ment 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 rescarch in line with the approved research plan;
(b) to keep the rescarchers continually aware of the needs
of the practicing enginecr; and (¢) to sec that all projcct
developments, through final reporting, center around these
practical needs. Projects engincers with wide-ranging ex-
perience are assigned to the NCTRP by the Board and are
responsible for administrative and technical surveillance of
the contracts. Their activities include visiting each rescarch
agency at least once every six months to discuss the status
of the work with the principal investigator(s} and to deter-
mine if the rescarch is being pursued in line with the ap-
proved research plan. Any need for change in the plan is
referred to the project’s panel for review and approval.
Finally, the staff engincer and the project panel evaluate
the final report on the completed research to determine the
degree of technical compliance with the subcontract and to
cnsure adherence to the Program’s specifications for report
writing,

Research agencies are required to report their results in
language that is undcrstandable and succinctly surnmarizes
the results so that the transit administrator and others may
casily determinc their usefulness to their operations, The
objectives are accomplished through a “Summary of Find-
ings” and a chapter on “Interpretation, Appraisal, and Ap-
plication of Results.” The detailed research techniques and
analyses in which a researcher would be interested are
presented as report appendices. Available to the research-
ers in report preparation are guidelines that have been
developed with the objective of providing a report of maxi-
mum utility to the transit industry, Each report, as finally
published in the regular NCTRP series (Reports or Syn-
theses of Transit Practice) also contains a staff-prepared
foreword that directs the attention of the busy reader to
the persons who would bc most interested in the results
and, also, to how the results fit into present knowledge and
practice.

Prior to publication, ctxraordinary measures are taken
to ensure that useful research results arc made immediately
available to the appropriate personnel. One means consists
of forwarding copies of the research agency drafis of finul
reporis. According to the urgency of the particular cir-
cumstances, these drafts may be either uncorrected or cor-
rected on the basis of an acceptance review, Several cop-
ies of uncdited drafts of the agency reports are retained
until formal publication and arc available, on a loan basis,
ta others having an interest in the research. Once puh-
lished in their entircty, the draflts arc destroved.

After publication, each report is distributed widely
through the TRB’s selective distribution systemn. Copies go
automatically to about 100 [ibrarics, TRB transit repre-
sentatives, educational insttution liaison representatives,
appropriate project pancls and committees of the Board,
and individual members who have selected publications in
the particular subject arca of the report, As a further
means of disseminating the research reports, announce-
ments 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 rescarch 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 can-
not be used until the sponsor devotes considerabic supple-
mentary effort to translating the findings into the language
and working tools of the users. This kind of time caonot
be afforded in the sponsor’s scheme of day-to-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
torm of moderate refinements of existing practices, rather
than as dramatic innovations or breakthroughs that one
might cxpect from extensive basic research. Therefore,
where necessary as an intcgral part of administration, staff
assumes the role of interpreter and interjects itself as a
third party between the sponsor and the rescarcher 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 awarcness
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. Rcfercnce is made in each to the fact that uncor-
rected 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 re-
quests 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 proj-
ects really turn out to be—is cntirely 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 scnse to invest millions in
research on critical problems and then not give adequate
attention to a determination of the implementation value of
the products. Such determination can range from mere
thought to total, immediate incorporation as standard prac-

tice. 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 ad-
dresses critical, national problems, documented payoff to
any one agency should attract study by others. So should
documented failurcs, for they also contain lessons by which
all can profit. Research is a venture into risk and uncer-
tainty, the risk being particularly high in applied or mission-
oriented research such as the NCTRP undertakes. The wis-
dom 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 necds are expressed through problem state-
ments referred from UMTA, and each problem is ac-
companied by the funds to see it through. From the prepa-
ration 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 supperting the
Program.




TABLE 1

SUMMARY OF STATUS THROUGH JUNE 30, 1984, FOR FY ‘80 THROUGH FY '82/'83 PROJECTS

PROJECT

NO.

TITLE

RESEARCH
AGENCY

SUBCONTRACT
AMOUNT OR

SUBCONTRACT
cosT (§)

30-1

33-1
33-2
333

38-1

35-1

40-1
40-2
40-3

46-1

47-1

54-1
54-2

55-1

60-1

AREA 30: ADMINISTRATION—ECONOMICS

Small Transit Buses: A Manual for Improved Purchasing, Use, and Maintenance

AREA 31: ADMINISTRATION—FINANCE
The Impacts of Federal Grant Requirements on Transit Agencies

AREA 33: ADMINISTRATION—PERSONNEL MANAGEMENT
Transit Bus Operator Selection and Training for Dealing with Stress
Asscssment of Job Enrichment Programs for the Transit Industry
Public Transit Bus Maintenance Manpower Planning

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

AREA 38: PLANNING—SYSTEM PLANNING
National Transit Computer Software Directory

AREA 39: PLANNING—ROQUTE PLANNING
A Modular Approach lo On-Board, Automatic Data Collection Systems

AREA 40: PLANNING—IMPACT ANALYSIS

Simplified Guidelines for Evaluating Transit Options in Small Urban Areas
Estimaling Tncremental Costs of Bus-Route-Service Changes

Strategics to Implement Benefit-Sharing for Fixed Transit Facilities

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

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

AREA 47: MATERIALS AND CONSTRUCTION—GENERAL MATERIALS
Improved Service Life of Urban Transit Coach Brakes

AREA 54: OPERATIONS—ENERGY EFFICIENCY
Improve Transit Bus Energy Efficiency and Productivity
Encrgy Management of Electric Rail Transit Systemns

AREA 55: OPERATIONS—PERFORMANCE, EFFECTIVENESS, AND EFFICIENCY

Conversion to One-Person Operation of Heavy-Rail Rapid-Transit Trains

AREA 60: SPECIAL PROJECTS

Synthesis of Information Related to Transit Problems

TS-1: Cleaning Equipment and Procedures for Transit Buses

TS§-2: Priority Treatment for Buses en Urban Streets

T8-3: Effects of Fuel Additives and Allernative Fuel Grades for Transit Buses

TS-4; Guidelines for Allocation of Time for Transit Coach Maintenance Functions

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

T8-9: Transit Fare Collection: Problems and Alternatives to Paper Currency

Arthar D, Little

Booz-Allen

GAMS Inc.
Public Admin. Service
Fieel Maintenance

System Des. Concepts

COMSIS Corp.

The MITRE Corp.

Barton-Aschman
System Des. Concepts
SG Associates

Chas. T. Main, Inc,

Poly Inst of NY

Battelle Mem Inst

Booz-Allen
Carnegie-Mellon

Battelle Mem Inst

TRB

ATE Mgmt

PAWA

Southwest Res Inst
XYLYX Info Corp.
L. C. McDorman
Mitre

J. J. Fruin

Mitre

$299,378

49,522 *

150,000
97821 *
100,000

200,000

100,000

148,787

149,960
150,000
99,957

99,953

100,000

300,000

39,976%
150,000

150,000

460,000 *
75,000
75,000 "
10,000 "
30,000 *
40,000 ¥
45,000
45,000
45,000 "
75,000 "

* Final subcontruct cost,
* Continuing activity throupgh FY '82/°83. Annual amount varies; total to date shown,
® Allocated—Balances are carried forward to support future synthesis studies.




EXPECTED
START- COMPLE-
NG TION PROJECT
DATE DATE PROJECT STATUS (for details, see latest Summary of Progress) NO.
11/8/82 8/7/84 Research in progress 30-1
11/30/81 12/15/82 Completed—Published as WCTRP Report 2 31-1
10/15/81 4/14/84 Completed—To be published as NCTRP Report 7 33-1
11/1/82 2/29/84 Completed—Published as MCTRP Reports 5 and & 332
11/1/83 10/31/84 Research in progress 33-3
11/2/81 11/1/83 Completed—Published as NCTRP Report 4 36-1
1/3/83 8/31/84 Research in progress 38-1
11/1/82 8/31/84 Research in progress 39-1
10/25/82 4/23/84 Completed—To be published as NCTRP Report 8 40-1
11/15/83 B/14/85 Research in progress 40-2
11/1/83 2/1/85 Research in progress 40-3
1/3/83 2/30/84 Research in progress 43-1
5/1/84 2/28/85 Research in progress 46-1
12/1/81 7/30/84 Research in progress 47-1
10/1/81 6/30/82 Completed—Published as NCTRP Report 1 54-1
10/1/81 12/31/83 Completed—Published as MCTRF Report 3 54-2
5/5/84 4/4/85 Subcontract pending 55-1
11/7/80 s Research in progress 60-1
2/16/81 12/31/81 Completed—Published as NCTRP Synthesis 1 (TS-1) 60-1
3/16/81 12/31/81 Completed—Published as NCTRP Synthesis 2 (TS-2) 60-1
10/1/82 9/30/83 Completed—Published as WCTRP Synthesis 3 (TS-3) 60-1
12/9/82 11/30/83 Completed—To be published as NCTRP Synthesis 4 (TS-4) a0-1
11/31/83 9/30/84 Research in progress (TS-5) 60-1
— — In developmental stage (TS-6) 60-1
11/21/83 10/31/84 Research in progress (T3-7) 60-1
11/21/83 9/30/84 Research in progress (TS-8) 60-1
12/2/83 10/31/84 Research in progress (TS-9) 60-1




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

Hep.
Na, Title, Project, Pages, Price

1 Transit Bus Fnergy Efficiency and Productivity—Bus Equipment Selection Handbook

(Project 54-1), 55 p., §$7.20.

Impacts of Federal Grant Requirements on Transit Agencies {Project 31-1}, 73 p, $7.60

Reduction of Peak-Power Demand for Electric Rail Transit Systems (Project 54-2), 142 p., §10.40

Improving Decision-Making for Major Urban Transit Investments (Project 36-1), 47 p., $7.20

Assessment of Quality of Work-Life Programs for the Transit Industry—Research Report (Project 33-2). 99p., $8.80
Assessment of Quality-of-Work-Life Programs for the Transit Industry—Model Programs {Project 33-2), 37 p., 36.80

o A W

Synthesis of Transit Practice
Neo. Tite, Pages, Price

1 Cleaning Transit Buses: Equipment and Procedures (Proj. 60-1, Topic TS-1), 39p., $6.80

2 Enforcement of Priority Treatment for Buses on Urban Streets (Proj. 60-1, Topic T§-2), 30p., 96.40
3 Diesel Fuel Quality and Effects of Fuel Additives (Proj. 60-1, Topic TS-3). 62 p., 57.60

4 Guidelines for Allocation of Time for Transit Bus Maintenance Function {Proj. 60-1, Topic TS-4}, (In Press)

TABLE III
NCTRP RESEARCH RESULTS DIGESTS ®
DHGEST PROJ.
NO. NO. TITLE, PAGES, PRICE
1 33-1 Review of Literature Related to Bus Operator Stress, 15p., $3.00

a See Table T for project titles. Qrders must pe prepaid if for less than $10.00. Make request (o Publications Office, Transportation Research Board, 2101 Constitu-
tion Avenue NW, Washington, DC 20418,




SUMMARY OF ADMINISTRATIVE PROGRESS

The following summary addresses the research programs
for fiscal years 1980, 198}, 1982/1983, and 1984, and it
pertains to activities in the 6 maonths subsequent ta Decem-
her 31, 1983. The narrative for each year Is cross-refer-
cneed to the networks included at the end of the summary.
Accompanying the networks are descriptions of the activi-
tics (suhtasks}, and those underlined represent the deliver-
ables to which the PTC is committed.

There are five (5} networks representing the PTC’s over-
all perception of the nature and sequence of activities re-
quired by all NCTRP participants for an ecfficient, fully
coordinated operation, All five are included in this report
for EYs 1980 and 1981; only those pertincat through the
end of the report period are included for subsequent years.
Progress on tasks and subtasks is indicated by shading of
the activity nodes. A fully shaded node represents comple-
tion of a subtask; a partially shaded node represents partial
accomplishment of a subtask. Accordingly, progress for
the respective fiscal-year programs ts as follows.

FY 1980 Program

I. Reference: Network #1, Tasks 1.1 and 2.1 (subtasks

2.4 through 2.1.13)

All work under Task 1.1 of this network is covered
by the APTA contract for conduct of the TSG operation
relative to formulation of annual programs and other
responsibilities. Task 2.1 work 1s carried out by the PTC
in support of the TSG, and it was completed and reported
on earlier.

Il. Reference: Network #2, Tasks 3.0 (beginning with sub-
task 3.0.1), 3.1, 3.2, and 3.3 (ending with subtask 3.3.7}
All work under the referenced tasks was completed and

reported on earlier (see NCTRP Progress Report 1).

NI Reference: Network #3, Tasks 3.3 (beginning with

subtask 3.3.9), 3.4, and 4.1 (ending with subtask 4.1.5)

All work under the referenced tasks was completed and
reported on carlier (see NCTRE Progress Report 1}.

V. Reference: Network #4, Tasks 4.2, 5.2, and 54 (begin-
ning with subtask 4.2.1 and ending with subtask 5.4.1)

Activity covercd by this network consisted of surveil-
lancc of Tesearch in progress on two projects. One (33-1)
was completed during the report period; the other (47-1)
is expected to be completed toward the end of the summer
after having been extended at no cost to account for field
test problems.

V. Reference: Network %35, Task 5.4 (beginning with sub-
task 5.4.3 and ending with subtask 5.4.111)

Activity covered by this network focused on publication
of final reports. Of the seven projects under FY '80, one
(47-1) remained under contract at the end of the report
period. It is scheduled for completion toward the end of
summer. A brief summary of the status of the FY '80
projects is:

31-1 Completed—Published as NCTRP Report 2
33.1 Completed—To be published as NCTRP Report 7

36-1 Completed—Published as NCTRP Report 4
47-1 Rescarch in progress—Extension forthcoming
S4-1 Completed-—Published as NCTRP Report 1
54-2 Completed—Published as NCTRP Report 3

60-1 Completed—Puhiishcd as NCTRP Syntheses 1
and 2

As appropriate to completion circumstanees, steps were
taken to close contracts (33-1 and 54-2) and pay final
vouchers, Dishandment of project panels was scheduled
and will occur in duc course.

In general, the full details of status of all FY "80 proj-
ccts that were active during the report period will be found
in the “Progress by Project” section and Tables I, 11, and
[T of this document.

VI. Reference: Synthesis Task (Unnumbered)

All work in the svnthesis area for this ycar was com-
pleted and reported on earlicr (see NCTRP Progress
Report 4 and/or Table I herein}.

VIl. Reference: Contract DTUMG60-81-C-72012

1n line with the requirements of Article XIX, Subcon-
tracting Reporting Requiremeats, it is reported that no
subcontracts for research under the FY 1980 program were
entered into during the 6 months cnding June 30, 1984.
There was, howcver, the coniract amendment action
referred to earlier.

FY 1981 Program

\. Reference: 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 APTA contract for conduct of the TSG operation
relative to formulation of annual programs and other
responsibilitics, Task 2.1 work is carried out by the PTC
in support of the TSG, and it was completed and reported
on carlier (sce NCTRP Progress Report 1).

II. Reference: Network #2, Tasks 3.0 (beginning with sub-
task 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 carlier (sec NCTRP Progress Report 2).

. Reference: Network #3, Tasks 3.3 (beginning with sub-

task 3.3.9), 3.4, and 4.1 (ending with subtask 4.1.5)

All activity under this network was completed and re-
ported on earlier {sec NCTRP Progress Report 3).

V. Reference: Network #4, Tasks 4.2, 5.2, and 5.4 (begin-
ning with subtask 4.2.1 and ending with subtask 5.4.1)

Activity covered by this network consisted of surveil-
lance of research in progress on seven projects, including
the TRB synthesis project. Six of the seven were sched-
uled for completion during thc report period; however,
three (38-1, 39-1, 43.1) required short, no-cost exten-
sions, and one other (30-1) will need to be extended on
the order of 3 months. Synthesis work on Topics TS3
and TS4 was completed, and the final reports are due to
be published in July. All work on this program should
be completed by late fall.
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V. Reference: Network #5, Task 5.4 (beginning with sub-

task 5.4.3 and ending with subtask 5.4.111)

Activity covered by this network focused on publication
of final reports. Companion reports from Project 33-2 have
been published as NCTRP Reports 5 and 6, and NCTRP
Report & will emanate from Project 40-1 toward the end
of the summer. A brief summary of the status of the FY
‘81 projects is:

30-1 Research in progress—Extension forthcoming

33-2 Completed—Published as NCTRP Reports 5
and 6

38-1 Research in progress—Termination date of
8/31/84

39-1 Research in progress—Termination date of
8/31/84

40-1 Completed—NCTRP Report 8 in publication
process

43-1 Research in progress—Termination date of
9/30/84

60-1 Completed—NCTRPF Syntheses 3 and 4 in pub-
lication process

As appropriate to completion circumstances, steps were
taken to close the contract for Project 33-2 and disband
the project panel.

VI. Reference: Synthesis Task (Unnumbered)

Work was completed on Topics TS-3 and TS-4, and the
final reports were near publication at the end of June.
Topic titles will be found in Tabie I of this document, and
specific progress details are included in the “Progress by
Projects” section,

VIl. Reference: Contract DTUM60-81-C-72012

In line with the requirements of Article XIX, Subcon-
tracting Reporting Requirements, it is reported that no
subcontracts for research under the FY 1981 program were
entered into during the 6 months ending June 30, 1984.
There were, however, the contract amendment actions re-
ferred to earlier.

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.

\. Reference: Netwark #I, 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 con-
tract for conduct of the TSG operation relative to formu-
lating annual programs and other responsibilities. 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).

W. Reference: Network #2, Tasks 3.0 (beginning with sub-
task 3.0.1}, 3.1, 3.2, and 3.3 (ending with subtask 3.3.7)

All work under this network has completed and reported
on carlier (see NCTRP Progress Report 4).

). Reference: Network ¥3, Tasks 3.3 (beginning with sub-
task 3.3.9), 3.4, and 4.1 (ending with subtask 4.1.3)
Project panel meetings were held in August, selections of
subcontractors were made, and a report identifying the
subcontractors and the reasons for their selections was sub-
mitted to UMTA and the TSG. Action on matters neccs-
sary to contracting had been initiated with the subcon-
tractors in the preceding report period; however, execu-
tion of subcontracts was deferred pending receipt of pro-
gram year funds. Some subcontracts were issued just prior
to December 1983 (33-3, 40-2, 40-3), and others (46-1,
55-1) were issued during the current reporting period.
Project 46-1 is proceeding at less than full funding
{$100,000 vs, $150,000) in order to get underway, and
its full completion depends on receipt of program-year
funding. Synihesis work on topics TS5 through TS9 has been
taken as far as current funding permits and is now dormant
pending receipt of program-year funding. Likewise, two contin-
uations {33-2, 38-1) cannot be acted on until funding is received.

WW. Reference: Network #4, Tasks 4.2, 5.2, and 5.4 (begin-
ning with subtask 4.2.1 and ending with subtask 5.4.1)
Activity under this network consisted of routine surveil-
lance of research in progress, which included visits with
subcontractor personne! at the site of the research.

V. Reference: Network #35, Task 5.4 (beginning with sub-

task 5.4.3 and ending with subtask 5.4.111)

Metwork activities were initiated relative to three project
draft interim reports (33-3, 40-2, 40-3). Tt was originally
intended that the report for Project 40-3 would he pub-
lished as a synthesis in the formal publication series;
however, the review by the UMTA Liaison Representative
was 3 months late, which controverted the planning. The
report will now be processed with a view toward inclusion
in the project final report. Further initiation of network ac-
tivities hinges on receipt of preliminary draft final reports.

VI. Reference: Synthesis Task (Unnumbered)

As earlier reported, some synthesis work was initiated
with funds then existing. With the addition of some pro-
gram-year funds in September 1983, the remaining syn-
theses have begun and are progressing normally.

Vil. Reference: Contract DTUM60-83-C-71226

In ling with the requirements of Article XIX, Subcon-
tracting Reporting Requirements, it is reported that 3 sub-
contracts were enicred into during the 6 months cnding
June 30, 1984.

FY 1984 Program
\. Reference; Network #1 Tasks 1.1 and 2.1 (subtasks 2.1.1
through 2.1.13)
All activity under this network has been completed by
virtue of PTC's participation in the February 1, 1984, meet-
ing of the TSG.




\l. Reference: Network #2, Tasks 3.0 (beginning with sub-
task 3.0.1), 3.1, 3.2, and 3.3 (ending with subtask 3.3.7)

There has been partial completion of the activities cov-
ered by this network. UMTA authorization to procced
with certain work preliminary to requesting proposals was
received on May 10, 1984, PTC processes relative to
acceptance of the program for administration were com-
pleted, and requests were made for nominations of panel
members. Structuring of the panels is yet to begin as this
step has been deferred pending better assurance that the
FY ’84 funding is going to be received.

FY 1985 Program

I. Reference: 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
APTA 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 approximately 75 percent complete at the end of the
report period-

General—All Programs

Distribution was made early in the report period of
NCTRP Progress Report 4 and the NCTRP Annual Sum-
mary of Progress. The first was distributed to UMTA and
others participating directly in NCTRP work; the latter
received very wide distribution through the TRB selective
distribution process and the TRB Annual Meeting in Janu-
ary. Likewisc widely distributed was a preliminary an-
nouncement of the projects making up the FY '84 program.

Difficulties Encountered During Report Period

NCTRP Progress Report 5 covered the matter of de-
layed research under the FY *82/°83 program and limita-
tion on the size of the FY "84 program duc to UMTA
funding for thosc years not measuring up to that com-
mitted by the contract. These circumstances prevail. Until
the FY '84 funding is received, the balance of the FY
'82/'83 work cannot be undertaken, nor can any further
administrative action be taken relative to advancing the
FY ’'84 program. Negotiations with UMTA during the
past 6 months resulted in a sizeable reduction in the ad-
ministrative budget. This, coupled with the nced for a
stretchout of the funds to account for prevailing uncer-
tainties, results in staff activity being held to an absolute
minimum. Unquestionably, a time extension of the first
contract (DTUMG60-81-C-72012) will be necessary as the
administrative money from the last year of that contract,
being applied to the first year of Contract DTUM60-C-83-
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71226, will not be exhausted by the contract’s termination
date.

Also because of prevailing circumstances, steps have
been taken to consolidate all but the NCTRP synthesis
work and one other project under one staff engineer. Staff at-
tention to the program will continue to be on a part-time basis.

Previous progress reports have noted that information
retrieval services in support of the TSG’s evaluation of
problem submittals are costing as much as 14 times the
contract budget amount that was predicated on UMTA
direction that only 6 to 8 problems should be anticipated
in the initial years of the NCTRP. Conversely, the prob-
lems numbered 48 for the first year and have subsequently
ranged to 166, The overrun has been covered through
economies elsewhere in the budget, and some adjustment
for the problem was made at the time of revising the ad-
ministrative budget as noted above. To eliminate the
problem entirely, further adjustment in the administrative
budget will eventually have to be made if the number of
submittals remains high.

Submission of the FY '83 problem submittals (o the
information retrieval process was virtually completed dur-
ing the report period; however, the process was hindered
by the problems not heing forwarded from APTA on an
as-received basis. Rather, they were held and forwarded in
groups ranging up to 51 problems. Consequently, it will
be most difficult to provide retrievals in a timely fashion
according to the needs of the TSG schedule for evaluations
prior to an October meeting.

Difficulties Projected for Next Report Period

What bappens here depends on availability in the near
future of the second-year funds to support the balance of
the FY '82/°83 program and the new projects under the
FY "84 program. No matter a reduccd level ot administra-
tive effort, administrative funds are being expended, and
this can impact negatively on the ability to carry the pro-
grams forward if the present delay is protracted.

PTC Activities in the Next Report Period

1. Routine surveillance of subcontracts in being.

2. Follow-up as appropriate on projects reaching expira-
tion dates.

3, Support, according to established procedures, of the
TSG processes for formulating the FY "85 program.

4. Formulation of project panels and meetings to write
Project Statements for FY '84 research.

5. Preparation of a 6-month progress report for the
period cnding December 31, 1984.

6. Preparation of an Anmual Summary of Progress re-
port.

7. Evaluation of proposals leading to selection of sub-
contractors for FY ’84 rescarch,
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TASK SUBTASK AND DESCRIPTION OF ACTIVITIES DELIVERY DATE
1.1 1.1.1 TSG solicits problem statements in detailed
format
1.1.3 Problem statements prepared and submitted
1.1.5 As received, problem statements are forwarded
to PTC
1.1.7 TSG sets date for meeting to formulate

annual work program

2.1 2.1.1 PTC (TRB staff) extracts key words and As required

sends to TRIS

2.1.3 TRIS searches files, forwards output As required
to PTC

2.1.5 PTC staff screens out nonrelevant As reguired
materials

2.1.7 PTC staff prepares evaluations As required

2.1.9 PTC sends copy of problem statement
and TRIS output to UMTA Program
Coordinator to obtain UMTA evaluation

2.1.11 UMTA staff prepares evaluations

2.1.13 As made, PTC staff evaluations and TRIS As required
output are forwarded to TSG

2.1.15 As made, UMTA evaluation are forwarded to
TSG

2.1.17 Based on evaluations, TSC modifies details

of problem
2.1.19 By letter ballot, TSG members rate revised
problem statements

2.1.21 TSG ratings are converted to rankings and
circulated to membership

2.1.23 TSG meets to formulate annual work program

2.1.25 TSG sends annual work program to UMTA for
approval

2.1.27 UMTA acts on approval of program

2.1.29 UMTA and TSG coordinate as needed if revi-
sion of recommended program is necessary

2.1.31 UMTA refers approved program to PTC, with
copy of correspondence to TSG

3.0 3.0.1 Ballot on acceptability of problems to +1 week*

be identified with the Academy is prepared
and gent to the Executive Committee
Subcommittee for the NCTRP

3.0.3 Subcommittee acts on ballot +3 weeks

3.0.5 Acceptance action recommendation is +31.5 weeks
made to PTC

3.0.7 PTC acts on acceptance recommendation +4.0 weeks
and so notifies UMTA

3.0.9 UMTA notifies TS$G of PTC acceptance

3.0.11 TSG acts as appropriate re PTC rejection of

problems or programs

TSG submite revisions to UMTA

UMTA submits revions to PTC

3.0.1 through 3.0.9 repeated as needed As required

W W W
.

(= I e I ]
L]

—

- Ln W

*Accumulative from date PTC receives work program.
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TASK SUBTASK AND DESCRIPTION OF ACTIVITIES DELIVERY DATE
3.1 3.1.1 Concurrently with 3.0.1, NCTRP Director +4,2 weeks
assigns problems to research areas
and staff
3.1.3 NCTRF Director sets panel meeting dates +4 .5 weeks
3.1.5 PTC prepares background materials for +5.0 weeks
soliciting nominees for panels
3.1.7 Staff determines balance of expertise +6.0 weeks
required by problem
3.1.9 Solicitation letters are mailed +6.5 weeks
3.1.11 Nominees are submitted
3.1.13 Staff balances nominee expertise against As required
problem needs and recommends panels to
NCTRP Director
3.1.15 NCTRP Director and staff agree on As required
tentative roster
3.,1.17 NCTRP Director sends invitation-to-serve As required
letter
3.1.19 Responses are returned
3.1.21 NCTRP Director sends additional invitations As required
in instances of turndowns
3.1.23 NCTRP Director sets tentative rosters Ag required
3.1.25 NCTRP Director sends acknowledgement letter As required
to those accepting
3.1.,27 Concurrent with 3.1.25, NCTRP Director As required
submits tentative rosters to Academy for
approval
3.1.29 Academy acts on approvals and notifies As required
NCTRP
3.1.31 Concurrent with 3.1.27, NCTRP Director As required
prepares formal appointment lettere for
TRB Executive Director's signature
3.1.33 Appointment letters are mailed +15 weeks
3.1.35 NCTRP Director begins coordination with +12 weeks
UMTA and TSG to develop mailing list
for Project Statements
3.1.37 Cards confirming acceptance of
appointment are mailed to TRB
3.2 3.2.1 Technical panels meet to prepare Project +19.5 weeks
Statements
3.2.3 Project Statements are submited to As required
editorial and production processes
3.2.5 Project Statements are printed As required
3.2.7 Project Statements are forwarded to +23.5 weeks
mailer
3.2.9 Panels prepare Problem Evaluation Forms +19.5 weeks
3.2.11 Panels review guidelines for proposal +19.5 weeks

evaluation and agree on weights for key
elements
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TASK SUBTASK AND DESCRIPTION OF ACTIVITIES DELIVERY DATE
3.2.13 Staff drafts meeting notes and circulates +21.5 weeks
for approval
3.2.15 Meeting notes types, duplicated, and +23.5 weeks
mailed
3.3 3.3.1 Project Statements mailed +24 weeks
3.3.3 Staff responds to inquiries as necessary As required
3.3.5 Staff coordinates with Minority Business As required
Enterprises as necessary
3.3.7 Agencies prepare and submit proposals
3.3.9 Proposals processed +32.5 weeks

WWwiw]w|w
L ]
wlw|w|wiw
Y ) P IS T
O~ ]

3.3.21
3.3.23

3.3.25

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
gelections

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

lst-choice letters prepared and mailed
2nd-choice letters prepared and mailed
OCG sent lst-choice proposal
Comptroller's Office sent lst-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 Informetion Summary is pre-
pared and sent to 0CG

OCG & NCTRP resolutions as necessary
OCG prepares subcontract

0CG forwards subcontract to agency

As required

+33 weeks

As required

+41-45 weeks
+41-45 weeks
+41-45 weeks

+41-45 weeks
+42-46 weeks

+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
As required

+52-56 weeks
+52=-56 weeks
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TASK SUBTASK AND DESCRIPTION OF ACTIVITIES DELIVERY DATE
3.3.53 Agencies review and respond to OCG +54=58 weeks
3.3.55 OCC and NCTRP coordinate as needed re As required
agency response
3.3.57 OCG sends copy to UMTA +56-59 weeks
3.3.59 UMTA coordinates, as required, with OCG As required
re subcontract
3.4 3.4.1 PTC provides UMTA with a statement of safe- As required
guards against personal or organizational
conflicts of interest
3.4.3 PTC provides UMTA with copy of Procedural As required
Manual for Agencies Conducting Work in the
NCTRP
4.1 4,1.1 Research begins +56-59 weeks
4.2 4.2.1 Agencies submit Working Plan (WP) +57-60 weeks
4.2.3 PTC forwards WP to panels for review and As required
approval
4.2.5 Panels act and notify PTC As required
4.2.7 Panel review comments on WP sent to As required
agencies
4.2.9 Agencies revise WP as needed and resubmit
4.2.11 PTC coordinates with panels as necessary As required
re revised gubmittal
4.2.13 Agencies notified of approval action As required
442,15 PTC staff makes first surveillance visit As required
4.2.17 PTC staff weonitors research in progress Continuous
through contacts, visits, progress reports
- wonthly and quarterly
4.2.19 PTC staff keeps panels abreast of work Continuous
4e2.21 PTC staff distributes quarterly progress Calendar quarter
reports from agencies, ccordinates re
review comments, and prepares quarterly
letter report.
4.2.23 PTC staff prepares semi-annual progress December & July
report for UMTA and TSG
4.2.25 PTC staff participates in briefings as As required
required
4.2.27 PTC staff prepares annual report on PTC Dec. annually
progress in administration of NCTRP
activities
4.2.29 Annual report is digtributed March 15
4.2,31 PTC checks and approves agency invoices As required
5.2 5¢2.1 As necessary and appropriate to As required

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
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TASK SUBTASK AND DESCRIPTION OF ACTIVITIES DELIVERY DATE
5.4 5.4.1 Final report received in preliminary draft As completed

5.4.3 Copy is sent to editor On receipt

5.4.5 Copy is sent to responaible staff engineer On receipt-

S5.4.7 Acknowledgement of receipt prepared and On receipt
sent to Principal Investigator, copy to
0CG, with request for inventory of data
and equipment

5.4.9 0CG requests inventory of data and equip- On receipt &
ment, certification form, and reminds re equipment
final voucher

5.4.11 Staff engineer prepares and mails memo re- On receipt
questing panel review of report re techni-
cal compliance with subcontract require-
ments

5.4.13 Panels complete reviews and mail to staff As required
engineer

5.4.15 Two (2) copies are sent to file On receipt

5.4.17 Staff engineer completes his review Receipt +30 days

5.4.19 Staff engineer summarizes review couments Receipt +7 weeks
and maila to Principal Investigator

5.4.21 Principal Investigator prepares point-by- As required
point letter response to review comments
and mails to NCTRP

5.4.23 Principal Investigator revises report As required
according to panel review comments and
ships prescribed number of copies to
NCTRP

5.4.25 Copy of final draft is sent to staff On receipt
engineer

5.4,27 Staff engineer reviews final draft and As necessary
accumulates information, materials, etc.,
as appropriate to needs of editorial and
publication processes

5.4.29 Delete On receipt

5.4.31 Copy of staff wemo (see 5.4.11) and final On receipt
draft report are sent to UMTA for review

5.4.33 NCTRP Director sends ome (1) copy of On receipt
final draft report to each member of the
T5G

5.4.35 PTC staff arrives at decision as to manner As necessary
of publication and distribution of report

Selto3? Reports not to be published are put on
microfiche

5.4.39 UMTA reviews report and forwards any Receipt +30 days
comments to NCTRP

5.4.41 Subcontractor prepares and mails response As required

re data and equipment inventory to PTC
0CG
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TASK SUBTASK AND DESCRIPTION OF ACTIVITIES DELIVERY DATE

5.4.43 OCG requests NCTRP comments on agency recom— As required
mendation for disposition of data and equip-
ment

S5.4.45 Staff engineer advises OCG of imstructions As required
to agency

S5.4.47 0CG responds to agency As required

S.b4.49 Agency acknowledges instructions and
fowards final wvoucher

S5.4.51 NCTRP forwards final voucher to Accounting As required
and requests project audit

5.4.53 DCAA peforms audit and notifies PTC As required

5.4.55 Accounting forwards to OCG the audit As required
results, copy to NCTRP

5.4.57 0CG sends letter or final amendment to sub- As required
contractor; copy to Accounting triggers
payment of final voucher

5.4.59 Agency prepares and submits final voucher As required
and subcontractor's certification

5.4.61 OCG distributes fully executed amendments, As received
if applicable

S«4.63 Accounting pays final voucher, copies to As required
NCTRP and 0OCG

5.4.65 Comptroller's Office ianvoices UMTA As necessary

5.4.67 UMTA acts on invoice

5.4.69 Delete

5.4.71 Delete

5,4.73 Staff engineer writes Foreword and puts As appropriate
report into editorial and publication
process

5.4.75 Staff engineer forwards report abstract to On receipt
TRIS

S.4.77 Staff editor places copy of Poreword in On receipt
in suspense file for retrieval at galley
stage

5.4.79 Staff editor acquires Library of Congress As appropriate
number

S5S.4.81 Editor and staff engineer review Foreword As appropriate
to ensure relevancy to current circum-
stances at galley stages

5.4.83 Staff engineer forwards Foreword to As prepared
Principal Investigator for checking

5.4.85 Principal Investigator reviews and returns
to staff engineer with comemnts

5.4.87 Editor completes work and sends report for As appropriate
publication

5.4.89 Report is published As appropriate

5.4.91 Staff editor coordinates with staff As appropriate

engineer to prepare summary sheet
necessary for placing published report
in NTIS (Form NTIS-35, Rev. 10/73)




5.4.93

5.4.95

5.4.101

5.4.103

5.4.105

5.4.107

5.4.109

5.4.111

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 appre-

ciation to Principal Investigator (includes

copy of published report)

PTC mails copies as prescribed in sub-
contract, of published report to sub-
contractor's contracts officer

Delete

PTC project records closed on receipt of
final payment information

When decision is made re publication of
report, panel is s0 notified via letter of

appreciation. They are alsc 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

Asb

As

As

As

As

As

As

As

appropriate

appropriate

appropriate

appropriate

appropriate

appropriate

appropriate

appropriate

appropriate
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PROGRESS BY PROJECTS

The following pages present detailed status reports on
those projects for which there remains any type of contrac-
tual activity. The status of il projects can be found in
Table I.
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AREA THIRTY: ECONOMICS

Project: 30-1, FY '81
Title: Small Transit Buses: A Manual for Improved Purchaaing, Use,

and Maintenance

Research Agency: Arthur D. Little, Inc.
Principal Investigator: Dr. P. Ranganath Mayak
Effective Date: November B, 1982
Completion Date: August 7, 1984

AGENCY PERFORMANCE

1. Is the project op schedule: No¥* Percent project complete: 95
2. Is the research in keeping with the approved research plan: Yes

1. Subceontract Amount: $299,378

4. Estimated Expenditures to 6/30/84: $297,378

5. Are the expenditures in keeping with the project progress: No*

#*Data base preparation has taken greater funds and time than anticipated. The project is expected to
be completed within budget and with a two to three month time extension.

PROJECT DESCRIPTION

One of the important decisions facing both rural and urban transit decisiommakers is whether to invest
scarce funds in more expensive or less expensive small transit buses. Available small buses (i.e.,
ranging from van conversions to 31-ft heavy-duty small buses) are highly diverse in both capital costs and
technology. Their uses are also highly diverse, spanning the range from large transit fleets in major
urban areas to small rural operators, and including fixed-route, demand-responaive, shuttle and other
services. The complexity of both needs and possible solutions has led to many poor choices of buses for
specific duties. In addition, uncertainties with respect to the small bus market have led to a lack of
continuity in design and development; perceived problems in bus operaticn, maintenance, and reliability; a
lack of clear definition of bus demand; and little standardization within realistic price ranges.
Consequently, no guidelines exist with which transit providers, seeking 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
operators and to identify key recommendations that might feasibly be taken by transit operators, local
governmente, states, and UMTA to substantially improve the procurement, appropriate uae, and maintenance
processes for small transit buses. The manual is intended for use by individuals experienced and
inexperienced in the procurement and operation of small transit buses. Furthermore, the manual is
intended to assist individuals in the cost-effective procurement, maintenance, and operation of buses in a
wide range of local, instituticnal, service, and operating envircnments. {Included in the definition of
service and operating environments are maximum and average loads; type of service, range regquirements
(i.e., distance between refueling); wheelchair-lift or ramp needs, and actual usage; types, conditions,
and grades of roads/streets; dwell=-time constraints; weather extremes; frequency and degree of
acceleration/braking; communication equipment requirements; and fare collection equipment requirements).
The manual will be based on research requiring the collection, tabulation, and analyses of primary
information and data. While performing the research, 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 before failure (MTBF} rates of
components; availability and cost of parts; maintenance and servicing facilities required; skill levels
and representative times and costs required for servicing and repair; complexity of subsystems {i.e.,
1ifts and air conditioning).} Fuel efficiency studies should consider duty cyecle, propulsion technology,
maintenance, bus size and welght, gearing, etc. Transit operators will be the principal users of the
research results, although they should alse be of interest to manufacturers and funding agencies. To
accomplish this objective the following tasks are considered essentiazl but not limiting:

Task 1 = Determine the present capital and operating costs, and performance of small transit buses in
U.5. operations as affected by (1) service and operating environments, (2?) institutional environments, and
(3} maintenance availability and sophistication.

A. Develop a classification system for small buses by type (life expectancy, maintainability,
operating cost) and size.

B. Develop a classification system far operational environments and maintenance programs.

C. Develop a detailed data collecticn plan for use in determining capital and operating costs for
various classes of buses, maintenance programs, and operating environments.

. Collect data and summarize results for various bus and component classes to provide transit
operators with relevant design characteristics and operating experience. Analyze MIBF data (as developed
in this study or available elsewhere), design characteristics, and general operating experience for key
components, subsystems, chassis types, etc. that are critical to the development of minimum specifications
for various service and operating environments, appropriate maintenance actions, and realistic replacement
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Project 30-1 continued

intervals. Develop from these data an engineering analysis of each bus class describing its suitability
for various types of service and likely operating tesults. Assess the practicality of using life-cycle
casts to assist in the description of operating results.

E. Identify problems for transit operators and manufacturers in using or producing small transit
buses that are supperted by the data.

Task 2 - Develop practical recommendations for resolution of key problems, identified in the research,
for improving the purchase, maintainability, and cost-effective use of small transit buses. These
recommendations should be oriented towards actions that can be taken by transit operating agencies to
improve delivery of service.

Task 3 - Based nn the results of Task 1, develop a workbook (flow-chart type) manual that can be used
by transit operators to make appropriate small bus choices. The manual should be designed to take as
input such planning factors as service type, anticpated passenger loads, typical speeds, maintenance and
instituticnal factors. 1lts output should include the classes of small transit buses that ate best suited
to the projected operating environment, special specification items or opticas that should be required,
the range of maintenance and fuel ¢costs likely to be experienced, and special maintenance provisions that
should be undertaken.

STATUS OF RESEARCH

Through June 30, 1984, all research tasks have been completed. Nineteen (19) of the 27 agencies have
provided data sufficiently complete to warrant entering them into a large computer-based data base. The
19 agencies represent a total of 223 buses, almost eight thousand maintenance events, 2.6 milliom
bus-miles, and 1,200 bus-months of operation. The preliminary draft manual is in the review process. It
allows the user to determine the required small-bus size and other features and to evaluate its operation
and life-cycle costs based on generic bus type and duty cycle. The research report supporting the manual
is in prepatration.

AMENDMENT(S) THIS REPORTING PERICD

None

PROBABTLITY OF SUCCESS: Good

REPORT(S) AVAILABILITY: None

PRINCIPAL INVESTIGATOR(S): Dr. P. Ranganath Nayak
Mgr., Transpottation Systems Group
Arthur D. Little, Inc.
Acorn Park
Cambrdige, MA 02140
617/864-5770

RESPONSIBLE NCTRP STAFF ENGINEER: R. Ian Kingham - 202/334-3224
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AREA THIRTY~THREE: PERSONNEL MANAGEMENT

Project: 33-1, FY '80
Title: Transit Bus Operator Selection and Training for Dealing

with Stress

Research Agency: Group Associated Management Services, Inc.
Principal Investigator: Dr., Brownlee Elliott

Effective Date: October 15, 1981

Completion Pate: October 14, 1983

Revised Completion Date: April 14, 1984

AGENCY PERFORMANCE

Is the project on schedule: Yes Percent project complete: 100
Is the research in keeping with the approved research plan: Yes

Subcontract Amount: $150,000

Estimated Expenditures to 4/30/84: $150,000

Are the expenditures in keeping with the project progress: Yes

[ I W N

PROJECT DESCRIPTION

Some bus operators possessing the basic skills to operate the vehicle may still experience
difficulties in performing their job satisfactorily because of inability to cope effectively with the
public. Use of all possible training and disciplinary action does not help when the individual hired does
not have the psychological strengths mecessary 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 personmel turnover.

Various selection and training methods are currently being used by individual transit agencies. Some
of these methods have heen developed specifically for application in the tramsit industry, some have
evolved from practice within individual agencies, and others represent modifications to metheds originally
developed for agencies cutside 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 is considered
te be generally acceptable for wide application by transit agencies. To ensure that methods have general
applicability, the range of needs and capabilities of different size transit agencies, regional
differences, and the makeup of the bus operator population (i.e., male/female and minorities) must be
fully considered.

The objective of this research is to provide an evaluative device or questicnnaire for use as part of
the bus-driver—selection process that will validly indicate the applicant's susceptibility to stress which
is likely to affect job performance. The research will also provide two training modules: one designed
to help newly hired operators anticipate and deal with typical stressful situations, and one designed to
help supervisors recognize stress symptoms displayed by operators and provide guidance on appropriate
courses of action.

The following tasks are included:

Task 1. Review applicable literature, actual training programs, and studies currently being
undertaken in the transit industry that deal with how to treat stress or its causes, how to understand the
problem, and how to cope with it. Identify the various environmental, physiological, and paychological
factors commonly used in stress analysis.

Task 2. ILdentify representative fixed-route bus transit agencies to participate 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 (less than 100 buses).

Task 3. Prepare and verify a set of stress facters and job characteristics to use in the preparation
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 suggested additions and
deletions.

Task 4. Evaluate existing operator-selection-test mechanisms for general applicability in measuring
an individuzl's tolerance for stress and then either modify an existing device or develop a new test
device or gquestionnaire.

Task 5. Field test the device or questionnaire using existing operators from the agencies selected in
Task 2 to establish its usefulness {e.g., readable and understandable).

Tzsk 6. Prepare two sample training modules: ocne for newly hired operator training and one for
supervisor training. The primary focus of the new operator training will be te alert the driver to
typical stress—causing situations and tc provide specific guidance on how to cope with each situation.

The supervisor's training module will foeus on the recognition of stress symptoms and tendencies and on
the identification of appropriate courses of action. Both modules will be adaptable by an individual
transit agency so that through property—specific modifications they can be made part of existing training
programs.
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Project 33-1 continued

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 stress management of bus operators and supervisors.

STATUS OF RESEARCH

Research has been completed and the final report will be published as NCTRP Report 7. Also, NCTRP
Research Results Digest 1 provides a summary of the literature review. An aperator-selection-test
device was prepared and pilot tested at the six sites. A survey of various transit properties was
conducted through APTA for the purpose of determining the training needs related to stress management.

S8ix training models were developed, two are introductory in nature, two are directed to the specific
needs of bus operators, and two are directed to supervisors.

AMENDMENT(S) THIS REPORTING PERIOD

Amounts and/or

Date No. Type Dates (From - To} Comments
2717784 1 Time 10/14/83 — &4/14/84 Substantial delays resulted during
{4 mos.) the collection of data from transit

properties and in pilot testing the
selection instrument.

PROBABILITY OF SUCCESS: Good

REPORT(S) AVAILABILITY: WCTRP Research Results Digest 1. NCTRP Report 7 should he available in July. (See
final page of this document for ordering information.}

PRINCIPAL INVESTIGATOR(S): Dr. Brownlee Elliort, Research Director
Group Assoclated 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: PERSONNEL MANAGEMENT

Project: 33-2, FY '81
Title: Assessment of Job Enrichment Programs for the

Transit Industry

Research Agency: Public Administration Service
Principal Investigator: Dr. Susan G. Clark

Effective Date: November 1, 1981

GCompletion Date: Ocrober 31, 1983

Revised Completion Date: February 29, 1984

AGENCY PERFORMANCE

l. Is the project on schedule: Yes Percent project complete: 100
2. 1s the research in keeping with the approved research plan: Yes

3. Subcontract Amount: 97,821

4. Estimated Expenditures to 6/30/84: §97,821

5. Are the expenditures in keeping with the project progress: TYes

PROJECT DESCRIPTION

The political and fiscal environment of transit agencies is in a period of significant change.
Scarcity of funds will mean a renewed emphasis on productivity and redoubled efforts to retain and
motivate quality employees in the absence of financial incentives. New federal policies stressing local
initiative will encourage management to be more sensitive to inmovative ideas, and a changing work force
will make different demands.

Although the transit industry is highly labor-intensive, a great deal of emphasis has been placed in
the past on capital development, financial contrels, and transportation planning. Potentially, one of the
most important areas for improving transit agency effectiveness is the development and management of human
resources Lhrough job enrichment programs. There is a need for a aystematic investigation of the
feasibility of job enrichment programs, such as job restructuring, quality circles, and other techniques
that utilize the fuil talents and abilities of transit employees. It is anticipated that the greatest
benefit of job enrichment efforts could be derived from first-line supervisors and those they supervise.

For purposes of this study, job enrichment is defined as making the elements of the job both
physically and psychologically more stimulating, resulting in more praoductive behavior. The organization
thus provides an environment that allows and influences self-esteem and promotes a positive attitude about
one's employment through an individnal’s own initiatives. Job enrichment offers several possible benefits
to the transit industry. For the organization, it provides the prospect of improving the operating
environment by enhancing the effective management of human resources. For the individual employee, the
concept fosters greater job satisfaction, improved self-esteem, and higher productivity.

The general objective of this research is to assess the feasibility of job enrichment programes for the
transit industry for first-line supervisors and those they supervise. The assessment would include a
survey and apalysis of current techniques used to improve job sarisfaction and productivity in transit as
well as other fields with similar characteristics. The assessment would identify common barriers to the
implementation of job enrichment programs in transit agenmcies including, but not limited to, cost,
labor-management relationships, political climate, and resistance to change. The assessment would also
include specific methods for measuring, monitoring, and evaluating the effectiveness and cost benefit of
job envichment programs. These objectives involve the following tasks:

Task 1. Review of job enrichment literature.

Task 2. Inventory and assessment of current status of job enrichment in transit.

Task 3. Select and evaluate, for application, at least 5 job enrichment techniques from Tasks 1 and
2. The evaluation should include an assessment of the feasibility of these techniques when applied to
dif ferent size properties (small, 50 buses or less; medium, 51 to 200 budes; and large, over 200 buses).

Task 4. Develop sample detailed job enrichment programs for bus and rail operators, mechanics, first
line supervisors, and one other support position.

Task 5., Develop strategy for dissemination to the industry of job enrichment programs.

Task 6. Prepare final report that also contains an appendix that catalogs specific job enrichment
techniques applicable to the transit industry.

STATUS OF RESEARGH

Research is complete. The agency's final report describes quality of work life (QWL) techniques in
general (NOTE: The Lerm "quality of work life” has been substituted for "job enrichment" to better
describe the techniques intended for investigatiom), characterizes the transit environment, and assesses
the potential application of QWL techniques to transit agencies. A separate document contains model
programs to guide the implementation of five techniques: incentives, jab enrichment, quality circles,
task forces, and labor-management committees.
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AMENDMENT(S) THIS REPORTING PERIOD

Amount and/or

Date No. Type Dates (From/To) Comments
2/28/84 2 Time 12/31/83 - 2/29/84 Time extension approved to accommodate final
{2 mos.) report revisions.

PROBABILITY OF SUCCESS: The panel consensus was that of a successfully completed project. A decision has
been made to disseminate the results through regiomal seminars under NCTRP Project 33-2(2).

REPORT{S) AVAILABILITY: NCTRP Report 5, "Assessment of Quality-of-Work-Life Programs for the Transit
Industry — Research Report,” and NCTRP Report 6, "Assessment of Quality-of-Work-Life Programs for the
Transit Industry ~ Model Programs." (See final page of this document for ordering infermaticon.)

PRINCIPAL INVESTIGATOR(S): Dr. Susanm G. Clark
Public Administration Service
1497 Chain Bridge Road
Suite 202
McLlean, VA 22101
707/734=-8970

BESPONSIBLE NCTRP STAFF ENGINEER: Crawford F. Jencks - 202/334-3224
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AREA THIRTY-THREE: ADMINISTRATION - PERSONNEL MANAGEMENT

Project: 13-2(2}, FY '82/83

Title: Quality-of-Work-Life Programs for the Transit Industry-Regional
Seminars

Research Agency: Public Administration Service

Principal Investigator Dr. Susan G. Clark

Effective Date:
Completion Date: {15 months}

AGENCY PERFORMANCE

1. 1Is the project on schedule: Percent project complete:
2. 1Is the research in keeping with the approved research plan:

3, Contract Amount:

4. Estimated Expenditures to 6/30 84:

5, Are the expenditures in keeping with the project progress:

PROJECT DESCRIPTION

Under an initial NCTRP project, recommendations were made on the potential application of
quality-cf-work-life programs to transit agencies. These recommendations and the supporting research were
documented in two reports: NCTRP Repert 5, "Quality-of-Work-Life Programs for the Transit Industry -
Final Report,'" and NCTRP Report 6, ''Quality-of-Work-Life Programs for the Tranist Industry - Medel
Programs.” 1In order to ensure preper consideratlion of these findings and recommendations, a second
project is needed to disseminate the results to the transit industry. After reviewing an array of
strategies, NCTRP Project Panel A33-2 concluded that with the help of local sponsors, regional seminars
would be the most productive means, given the finmancial resources anticipated for the project. The Panel
has alsc judged that sufficient interest exists to warrant the seminar appreach. The regional seminars
will be based on the previcus research and will address issues facing manasgement, practitiomers, labor,
and others concerned with the development of human resources.

The objective of Project 33-2(2) is to conduct at least four repgional seminars at locaticns
geographically distributed across the nation. Maximum use will be made of valunteer, local sponsors and
suppert in arranging and conducting the seminars. The agency selected to accomplish the project objective
will be required to:

1. Provide the lead in organizing and conducting the seminars including arrangements with local
sponsors for support. The selected agency will be responsible for preparing and making
announcements te patential seminar participants with NCTRP approval.

2. Provide the agenda and prepare all seminar material, such as audiovisual aids, lesson plans, and
handouts. Maximum advantage will be taken of the sequencing of seminars to appropriately modify
the seminar material as needed., The NCTRP will be given the opportunity for prior reviews of all

seminar material.

3. Turn over tao the NCTRP, at the conclusion of the project, all seminar materials and a brief
summary description of the seminars conducted. The seminar materizl will be in a2 form suitable
for use by others in conducting additional group seminars and as instructional informatiom for
individuals. The seminar material and summary will be treated as the final report for the

project.

FUNDS AVATLABLE $50,000

AMENDMENTS(S) THIS REPORTING PERIOD

PROBABILITY OF SUCCESS;:

REPORT(S) AVATLABILITY:

PRINCIPAL INVESTIGATOR:

RESPONSIBLE NCTRP STAFF INVESTIGATOR: R. lan Kingham - 202/334-3224
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AREA THIRTY-THREE: PERSONNEL MANAGEMEMNT

Project: 33-3, FY '82/'83

Title: Publie Transit Bus Maintenance Manpower Planning
Research Agency: Fleet Maintenance Consultants, Inc.

Principal Investigators: Richard W. Drake and Subhash R. Mundle

Effective Date: November 1, 1983

Completion Date: October 31, 1984

AGENCY PERFORMANCE

1. Is the project an achedule: Yes Percent project complete: 70
2. Is the research in keeping with the approved research plan: Yes

3. Subcontract amount: $100,000

4, Estimated Expenditures to 6/30/84: $66,500

5. Are the expenditures in keeping with the project progress: Yes

PROJECT DESCRIPTION

Proper manpower planning for bus maintenance is crucial to the efficient and economical operation of
transit agencies. However, this crucial element is often determined in a very inexact manner based
heavily on past experience and guesswork that may not be appropriate, particularly for transit agencies
experiencing major changes in services, equipment, or facilities.

Transit agencies have recognized that operator manpower planning is necessary to ensure service
reliability and maximum labor efficiency. However, equal attention has not been given to manpower
planning for bus maintenance functions. This is, inm part, because maintenance department job assignments
often preclude the interchangeability of persomnel among functions, skills are often specialized, and the
need for maintenance personnel is dependent on many variables relating to equipment and facilities. In
addition, multiplicity of work rules and other factors frustrate efforts to apply planming techniques to
maintenance manpower. The result is that many transit agencies merely use such simple ratios as buses per
mechanica or maintemance man-hours per miles of operation as the primary tools for performing this
extremely critical function.

This project will focus on manpower planning techniques for bus maintenance only. Results of the
project will provide transit management (1) better planning tools for maintenance staffing adjustments,
(2) date for comparison with representative transit agency data, and {3) assistance in projecting
maintenance manpower for cptional equipment or subsystems. Successful completion of this project would
set the stage for posesible future research addressing similar areas in rail maintenance as well as bus and
rail operator manpower planning.

The objectives of this project are to (1) develop a methodology for establishing labor estimates
required for maintaining specific bus vehicle subsystems and (2) utilizing this methodology, gather data
from several transit agencies and prepare standard labor estimates., These estimates must account for
variance among agencies in such areas as bus reliablity, operating enviromment, lsbor efficiency, and
equipment characteristics, and must be presented in a format that facilitates their use by bus transit
agencies for manpower planning and analysis purposes. Attainment of the project objectives will
necessitate, at least, the following tasks:

Task 1. Identify major bus vehicle subsystems such as power plant, lifts, electrical, brakes, etc.,
for which maintenance manpower data would be gathered.

Task 2. Develop a standard glossary of terms; e.g., qualified mechanic man-hour, maintenance
procedures and standards for each system to ensure uniformity of data.

Tagk 3. Identify site specific critiera; e.g., operating enviromment, vehicle subfleet, vehicle age
that would impact on maintenance manpower requirements.

Task 4. Develop procedures for gathering data; e.g., site visits, questionnaires, etc.

Task 5. Develop procedures for analyzing data, establishing comparisons among properties, and
evaluating work-force utiiization. These must account for site specific Factors from Task 3.

Task 6. Develop methodology for identifying representative agencies for collection of data.

Task 7. Select agencies for collection of data.

Task 8. Obtain approval of panel for project methodolegy and agency selection.

Task 9. Cellect data from bus agencies and perform analysis according to procedures developed in Task
5.

Task 10. Develop methodology to permit bus agencies to use the information for maintenance manpower
planning, estimating, and analysis purposes.

Task 11. Prepare a draft report for review by the NCTRP.

Task 12. Review the draft report and submit the final version in fulfillment of the technical
obligations under the contract for the project.
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Project 33-3 continued

STATUS OF RESEARCH

Through June 30, 1984, research is complete through Task 8. Data have been collected as part of Task
9 and analysia is in progress. Inasmuch as traneit agencies are omnly heginning to computerize their
maintenance management information systems, such data had to be obtained by hand during on-site visits.
The data lease has been "cleaned" and the data have been summarized in a format to permit bus agencies to
uge the information far maintenance manpower planning. The draft report is in preparatiom.

AMENDMENT(S5) THIS REPORTING PERIOD

None

PROBABILITY OF SUCCESS: Based on accomplishments to date, the probability of success is good.

REBORT(S) AVAILABILITY: None

PRINCIPAL INVESTIGATOR(S): Mr. Richard W. Drake Mr, Subhash R. Mundle
Fleet Maintenance Consultants, Inc. Principal
1830 Kirkwood Suite 241 RBooz, Allen & Hamilton, Inc.
Houston, TX 77077 400 Market Street
713/496=7717 Philadelphia, PA 19106

215/627-5450

RESPONSIBLE NCTRP STAFF ENGINEER: R. Ian Kingham - 202/334-3224




AREA THIRTY-SIX: ALTERNATIVE ANALYSIS

Project: 36-1, FY '80
Title: Improving Decision-Making for Major Urban Transit

Investments

Research Agency: System Design Concepts, Inc.

Principal Investigators: Joseph R. Stowers and Arlee T. Reno
Effective Date: November 2, 1981

Completion Date: February 1, 1983

Revised Completion Date: November 1, 19813

Anticipated Completion Date: December 31, 1984

AGENCY PERFORMANCE

1. Is the project on schedule: HNo* Percent project complete: 99
2. Is the research in keeping with the approved research plan: Yes

3. Subcontract Amount: $200,000

4. Estimated Expenditures to 6/30/84: $200,000

5. Are the expenditures in keeping with the project progress: Yes

*By project panel aection, the scope of work was modified to include additional case studies, and
additional time for them was provided. Funding to support the added work came from money held in a
project teserve in anticipation of the need for more work (see amendment information). Beyond rhis
circumstance, the agency fell behind in revising the final draft; the underlying causes have been
rectified.

PROJECT DESCRIPTION

The environment for transportation planning and investment decisions is in a period of dramatic
change. Fiscal constraints, a possible reorientation of federal transportation pelicies, and an
increasing reliance on local commitment and decision-making are all likely to influence significantly the
future of transporfation in urban areas. Even with these pressures, however, urban areas will still be
facing decisions on major investwents in transit systems. Thus, there will be a need in Future years For
a planning and analysis process that examines major transportation options and that informs
decision-makers so that most cost-effective investment decisions can be effected.

Since 1975, the Urban Mass Transportation Administration has required, as a condition for federal
funding support, a structured process termed alternatives analysis for proposed major investments in urban
mass transit facilities. This process is used to identify priority corridors for possible major
investments and to assess the cost—effectiveness of these investments in comparison to less costly transit
improvements. Information generated in the process is used both by federal officials in administering a
discretionary capital grant program and by state and local officials in determining priorities and
identifying needed improvements in mass transportation services. Three important decision points occur
within the UMTA major transit investment planning process. First, appropriate local officials identify
the corridor(s) where major investments appear to be most needed. Second, local and federal officials
agree on a small set of investment alternatives that encompass a reasonahly broad range of options.
Finally, local, state, and federal officials agree on one (or more) of these altermatives for advancement
into preliminary engineering.

Since the advent of the alternatives analysis requirement, a sipnificant number of urban areas have
been involved in some aspect of the process. Concerns have been expressed with the process. For example,
there is uncertainty regarding both the effect on the timing of transit investment decisions and the use
of information in the federal review process and in local decision-making. Although adjustments te the
process have been made to enhance its usefulness in local, state, and federal decision-making, no
comprehensive assessment has heen made of the degree to which analytical requirements have provided
appropriate information at key decision points.

There is a need to evaluate past experience with alternatives analysis and to recommend improvements
in the process that will result in more effective local, state, and federal decision-making. Such an
assessment would be useful, for example, in identifying points where decision-makers have not had cowmplete
information,where the process has constrained appropriate decisions, or where significant =Fforts are
invested in the development of information that is not used in decision-making. Alcthough it 1is unclear
vhat direction federal policy will take in regard to alternatives analysis, the need for some form of
alternatives analysis for such investments will continue.

The general objective of this research is to assess the federal, state, and local decision-making
process for major urban mass transportation investments by evaluating recent alternatives analysis
experiences. The purpese of the assessment is to identify potential improvements in policy, procedures,
and use of technical information; and to formulate planning procedures recommendations for use by federal,
state, and local agencies. Such improvements would be in terms of time, costs, scale, presentation of
information, role of participants, and the like. {The assessment is nnt intended to prescribe specific
analytical techniques or to judge the appropriateness of previcus major urban transit decisions.)
Research tasks to satisfy the general objective are as follows:
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Project 36-1 continued

Task l--Inventory all applicable regulations and requirements concerning the evaluation of proposed
major urbhan mass transportation investments.

Task 2--Review relevant literature on alternatives analysis and transit investment decision-making.

Task 3--Prepare methodologies for (a)} the analysis and assessment of recent alternatives analysis
decision-making experiences and (b) the selection of case studies.

Tagk 4—-Select and conduct case studies, including those undertaken pursucant to the 1976 guidelines as
well as other cases.

Task 5--Evaluate the usefulness of information developed in alternatives analysis for decision-making
at each level of government.

Task 6——Formulate tecommendations to Federal DGT and to state and local agencies.

STATUS OF HESEARCH

Research is complete; however,- several case study reports meed to be finalized. Case studies were
conducted in Baltimore, Housten, Milwaukee, Pittsburgh, Portland, San Diego, San Jose, Toronto, Dayton,
St. Louis, Cleveland, Boston, Calgary, Edmonton, and Denver. Their selection was based on the following
criteria upon which evaluation in Task 6 was hased: {1) decision following preliminary alternatives
analysis, {2) difficulty selecting priority corridor, (3) intensity of corridor evaluation precess, (4)
complexity of potential alternatives, (5) reason For undertaking alterantives analysis, (&) types of
investment, (7) status of project, (8) level of effort in analysis process, (9} lead agency conducting
study, (10) role of referenda in decision process, and (11) work conducted by consultants. Based on the
evaluation a set of recommendations was developed.

AMENDMENT(S) THIS REPORTING PERIOD

Amounts and/or

Date No. Type Dates (From - To) Comments
8/22/783 2 Time 5/1/83 - 11/1/83 Based on project panel recommendation, the
(7 mos.) scope of work was revised to include additional

case studies. Funds were increased using money
held in a project reserve in anticipation of a
need for more work. A time extension at no
increase in cost 1s required due ta an
underestimate of time required to do the
additional work.

PROBABILITY OF SUCCESS: GCood

REPORT(S) AVAILABILITY: NCTRP Report 4, "Improving Decision-Making for Major Urban Transit Investments'

PRINCIPAL IRVESTIGATOR(S): Dr. Joseph R. Stowers Mr. Arlee T. Reno
Vice President Director of Finmance and
System Design Concepts, Inc. Policy Studies
One Farrvaput Square South System Design Concepts, Inc.
Washington, DC 20006 One Farragut Sgquare Scuth
202/393-5910 Washington, DC 20006
202/393-5910

RESPONSIBLE NCTRP STAFF ENGINEER: R, Ian Kingham - 202/334-3224
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AREA THIRTY-EIGHT: SYSTEM PLANNING

Project: 38-1, Fy 's81

Title: National Transit Computer Software Directory
Research ency: COMSIS Corporatiom

Principal Investigator: David M. Levinsohn

Effective Date: January 3, 1983

Completion Date January 2, 1984

Revised Completion Date: August 31, 1984

AGENCY PERFORMANCE

Is the project on schedule: Yes Percent project complete: 95
Is the research in keeping with the approved research plan: Yes

Subcontract Amount: $100,000

Estimated Expenditures ta 6/30/84: $90,000

Are the expenditures in keeping with the project progress: Yes
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PROJECT DESCRIPTION

Over the past decade, computer (software)} systems have gained widespread acceptance as important
management and operating tools in public transit agencies. Representative software applications include
planning (UTPS}, scheduling (RUCUS), operations control, maintenance ($IMS), finance, and personnel. It
is estimated that the public transit industry spends several million dollars each year on the design of
software. Because there are great similarities in the structure and operation of transit agencies,
software developed by one agency can often be adapted for use by other agencies with much less cast and
effort than custom-designing completely new software. The lack of knowledge of existing software and its
applications results in the spending of significant amounts of money by many transit agencies to develap
new software that may not be as effective as it could be or may be '"reinventing the wheel." Therefore,
there is a need for the design and implementation of a detailed and complete national transit computer
software directory that can be continuously updated to function as a central clearinghouse, making
information available to individual public transit agencies that are planning software development. The
anticipated benefit from the design and implementation of the directory is lower costs for sofware users.
Use of the directory should lead directly to commonality of systems, Faster software implementation, and
public domain software that can be obtained at minimal cost. The benefit of identifying and using
transportable software can only be realized if there are provisions For maintenance of the directory on a
continuing basis.

The objective of this research is to develop and pilot test a methodology for the establishment and
continuous updating of an automated directory of computer software useful to the public tramsit industry.
The directory shall have the capability of including (1) software suitable for use hy transit agencies of
all sizes, and (2} existing and future software for use on computers of all types and sizes.

To accomplish the objective, the following tasks are to be conducted:

Task 1 —— Directory Content. Review and cite the applicable literature describing the availability of
computer scftware programs for use by public transit agencies. Examples of such references include, but
are not limited to, the American Public Transit Association (APTA) "Catalog of Management Information
System Applications within the Tranait Industry," the American Association of State Highway and
Tranaportation Officials (AASHTO) "Computer System Index," and work of the Institute of Tranaportation
Engineers {ITE). Using theae references, and in comsultation with the transit industry as appropriate,
the researchers shall propose content, structure, and format for a directory of computer software. The
content of the directory shall focus on the principal categories of transit operation, such as finance,
operations, maintenmance, administration, planning, as well as others deemed appropriate.

The researchers shall provide a detailed format, specifying the description for each principal
category and software application. In order to assist users in identifying software that is potentially
useful to them, sufficient detail should be provided, for example, hardware environment, operating system,
programming language, and the like.

Task 2 —— Methodology. The researchers shall investigate existing information systems, such as the
Transportation Research Information System {TRIS), the Internmational Road Research Documentation, and
others, to evaluate their capabilities regarding the recommended directory as part of those existing
systems. The researchers shall review and evaluate other methods of designing and maintaining the
automated transit directory. This evaluation should include:

Description of methods reviewed.
Review criteria used.

Pros/cons of each method.
Recommended method.
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Project 38-1 continued

Documentation of the recommended method should include an overview, description of major functicns,
copies of forms/screens/reports used for input/inquiry/foutput, and necessary procedures.

Task 3 == Management Procedures. The ultimate success of this project requires the existence of an
organization (not yet identified) that will be responsible for the provision and maintenance of an
up-to-date directory. The researchers shall define the management function required of this
organization. This function shall be based on a thorough examination of existing software directories and
their deficiencies. The management function should assure that the system will serve the need of both
large and small transit agencies. It should include methods for attracting and holding participation by
the transit agencies. Particular attention should be paid to providing incentives to the participants for
supplying and updating the entries in the directory. Methods should be described for making all tramsit
agencies, and others who can benefit from the services offered, aware of the existence of the directory.
The description of the management function should also imclude the methods by which information can be
collected from and disseminated to interested parties or transit agencies.

Task 4 -- Case Study. As a means of demonstrating the capabilities of the proposed methodelogy, the
researchers shall provide an updated "1980 APTA Catalog of Management Information Systems Applications
within the Transit Industy." This catalog i3 to be provided in both hardcopy and machine-readable
format. It should contain all of the data elements as defined in Task 1.

Contact should be made in person with all APTA members to solicit updates to the existing data. The
purpose of this contact is to demonstrate the precedures, forms, and incentives of the proposed
methodology.

Additionally, agencies should be asked to request items from the directory as a method of testing the
validity and flexibility of the recommended search criteria.

Researchers shall provide sample output reports that illustrate the output types as defined in Task 3.

Tagk 5 -- Directory Maintenance. Evaluate and recommend potential organizations that can provide the
management functions as described in Task 3.

Consideration must be given to the following issues:

s How and by whom should the directory be maintained?
@ How should directory information be disseminated?

¢ What will be the estimated cest of this Function?

e What permanent funding sources are recommended?

Because the ultimate selection of the organization to maintain the directory will depend on these issues,
a complete diacuassion should be provided, particularly with respect to recommending funding sources;

including consideration of applicable laws, regulations, policies, and institutional inter-trelationships.

STATUS OF RESEARCH

Research as been completed. The preliminary draft report has been submitted and is in the review
process.

AMENDMENTS{S) THIS REPORTINGC PERIOD

Amount and/or

Date No. Type Dates (From/To) Comment s
5/16/84 2 Time 4430/84-8/31/84 A time extension was required due to some delay
(4 mos.) in submittal of the preliminary draft report

and further delays in receiving project panel
review comments.

PROBABILITY OF SUCCESS: Based on progress to date, the probability of success is judged to be good.

REPORT(S$) AVAILABILITY: Nome

PRINCIPAL INVESTIGATOR(S): Mr. David M. Levinsohn
COMSIS Corporation
11501 Georgia Avenue
Wheaton, MD 20902
301/933-9211

RESPONSIBLE NCTRP STAFF ENGINEER: Harry A. Smith - 202/334-3224
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AREA THIRTY-NINE: ROUTE PLANNING

Project: 39-1, FY '81
Title: A Modular Approach to On-Board, Automatic Data

Collection Systems

Research Agency: The MITRE Corporation

Principal Investigator: Lawrence E. Deibel
Effective Date: November 1, 1982
Completion Date: April 30, 1984
Revised Completion Date: August 31, 1984

AGENCY PERFDRMANCE

l. Is the project on schedule; Yeg® Percent project complete: 94
2. Is the research in keeping with the approved research plan: Yes

3. Subcontract Amount: $148,787

4. Estimated Expenditures to 6/30/84: $144,000

5. Are the expenditures in keeping with the project progress: Yes¥

*See "Status of Research" section.

PRCJECT DESCRIPTICON

Current eccnomic conditions require that a transit system improve productivity while making the hest
use of limited resources. Increasing emphasis 1is being placed on improving route productivity through
such means as better schedules, on-time performance, and service allocation. These requirements place an
increasing importance on good ridership and schedule adherence data so that responsible decisions on
routing and scheduling can be made. In addition, fare-box revenue is becoming increasingly important to
the stability of tramsit systems. Accurate fare payment information by fare category is needed to
calculate effects of alternative fare adjustment proposals, tncluding an analysis of the equity of fare
structures. The need for ridership, schedule adherence, and fare information is expected te continue for
the foreseeable future.

Currently the most predominant form of gathering ridership data in the transit industry is collecting
data manually by ride checks or load (peint} checks. Information 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 are
generally available only con a systemwide basis. Special efforts that usually rely on driver participation
or cumbersome fare-box handling are required to collect route-level fare-payment informationm.

In recent years, a few transit systems have turned to automated methods to collect ridership, schedule
adherence, and fare data. The levels of sophistication of these systems have varied from real-time data
collection and analysis systems to more hasic systems that provide information in summary form con an
historical basis. Although, in general, transit properties that have used these automated systems have
been satisfied, widespread use has not occurred.

There are several reasons why the majority of transit systems have not implemented automated
technology: {1) a general lack of understanding of the opticns 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 transit management to implement the technelegy; {4) the difficulty in
guantifying benefits, teogether with costs, and in determining the net benefit to the transit system; (5)
the general unavailability of funding for much of this equipment at the federal level; and (6) the lack of
standardization of functional requirements of the technelogies, which, in turn, dampens the availability
of hardware and discourages manufacturer participation.

The general objective of this research is to develop requirements and implementatiaon guidelines far
the use of automated on-board passenger/fare information collection systems. The system hardware should
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) locatien
detection devices (e.g., odometer, signposts), (3) fare category counter {e.g., electronic fare-box}, and
{4) data storage/retrieval equipment (e.g., radio, cassette, solid state). Functional specifications for
each of these systems are to be developed so that one module or component is compatible with another
regardless of manufacturer. Requirements for modules or components will depend on the decisions a transit
property must make, which, in furn, determines the level of detail the data collection system must
provide. The levels of detail range from systemwide information to detailed stop-by—stop information.

The system should be designed so that a transit property can choose, in modular fashion, the level and
type of hardware needed for the data desired. Research to satisfy the gemeral objective requires the
following tasks:
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Task 1 - Review existing literature and acquire other information as needed to determine the state of
the att of automated data collection systems and information needs requiring passenger counts, schedule
adherence, and fare data.

Task ? - a. Determine modular hardware requirements to provide the information desired for various
ievels of decision-making. Standardize the functicnal requirements and develop uniform specifications for
the hardware by module type. Upon completion of this task, a technical paper containing the
specifications will be submitted to NCTRP for review. b. Recommend transit properties of different sizes
Lo test the application of the manual that will be developed under Task 7. NCTRP approval of the
recomnendations will be required.

Task 3 - Develop methods o permit transit properties to select the modules and supporting hardware in
sufficient quantity, on the basis of a sampling plan, te mest their data needs.

Task & - Develop a format for quantifying all benefits and all cests so that a transit property can
determine the overall net benefit compared with alternative means of collecting the data.

Task 5 - Investigate cther considerations that affect implementation, such as laber restrictions,
organizational commitmernt, and maintenance support capability.

Task 6 - Define data processing requirements {hardware/scftware) and develop flow charts that describe
how various outputs can be produced using the data collected, topether with such external information as
schedule data or mileage data.

Task ] - Prepare a manual that describes the methods a transit property would fellow to design,
select, and implement anm automated ridership and fare data collection eystem. NCTRP approval of the
manual will be required before initiatiocn of Task 8.

Task B - Demonstrate the validity of the procedures in the manual by applying the techniques to two
(2} tranmsit properties and revise the manual accordingly.

Task 9 - Prepare a technical specification for procurement that describes the electronic/mechanical
requirements of the module interfaces.

Task 10 Prepare a final report that includes the revised mapual as a stand-alone appendix.

STATUS OF RESEARCH

Research is essentially complete and the preliminary draft final report has been submitted in
3=yolume: Research Summary, Implementation Manual, and Technical Specifications. Project panel review of
the final report is nearing completion. Reviews received te date are favorable but offer many comments
and suggestions. If major modifications of the final report are deemed appropriate, project funds may be
tight. However, the principal investigator has assured the NCTRP that an acceptable report will be
submitted in any event.

AMENDMENT(S) THIS REPORTING PERION

Amounts and/or

Date No. Type Dates (From-To) Conment s
04723784 1 Time 4/30/84-6/30/B4 A time extension i3 necessary
(2 mos.) due to an underestimate of time
required to arrange for the field
trials.
Tn process 2 Time 6/30/84-8/31/84 Additional time needed to perferm field trials
(2 mos.) and significantly modify the initial wversion of

the Task 7 manual.

PROBABILITY OF SUCCESS: For the development of logical and reasonable research products as specified, the
probability of success is good. However, acceptance of the products industry-wide is difficult ro
determine at the present Cime.

REPORT(S) AVAILABILITY: HNone.

PRINCIPAL INVESTIGATOR(S): Mr. Lawrence E. Reibel
The MITRE Corporation
1820 Delley Madison Blwvd.
McLean, VA 22101
703/827-6910

RESPONSIBLE NCTRP STAFF ENGINEER: Crawford F. Jencks - 202/334-3224
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STATUS OF RESEARCH

Research has been completed. As part of Task 1, a 2-day workshop was held to identify the primary
factors of interest to transit decisions in small urban areas. City mayors, city managers, and tramsilt
board members participated in this workshop. A work paper describing the findings of Tasks 1 and 2 was
prepared. A 2-tier approach is being used in the guidelines. One tier is directed to the needs of the
transit agency's staff for developing and assessing transit alternatives, and the second tier is directed
to the specific data and information needa of the decision-maker.

The final report will be published as NCTRP Report 8 and is now in the editorial and publication
process.

AMENDMENT(S) THIS REPORTING PERIOD

None.

PROBABILITY OF SUGCCESS: Good

REPORT(S) AVAILABILITY: NCTRP Report 8 should be available in September 1984.

PRINCIPAL INVESTIGATOR(S): Dr. David R. Miller
Barton—Aschman Associates, Inc.
820 Davis Street
Evanston, IL 60201
312/491-1000

EESPONSIBLE WCTRP STAFF ENGINEER: Robert E. Spicher - 202/334-3224
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AREA FORTY: IMPACT ANALYSIS

Project: 40-2, FY '82/'383

Title; Estimating Incremental Costs of Bus-Route Service Changes
Research Agency: System Design Concepts, Inc.

Principal Investigator: Harry S. £ohen

Effective Date: November 15, 1983

Completion Date: August 14, 1985

AGENCY PERFORMANCE

Is the project on schedule: Yes Percent project complete: 52
. Is the research in keeping with the approved research plan: Yes

Subcontract Amount: $150,000

. TEstimated Expenditures to 6/30/84: $56,300

. Are the expenditures in keeping with the project progress: Yes

[ R T R

PROJECT DESCRIPTION

In the face of continuing financial pressure on and within the transit industry it is increasingly
important to allocate rescurces in the most effective manner. Accordingly, a better understanding of the
coet changes accompanying 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 increases. Thus far
there 1s 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
estimating the incremental {or additiomal wvariable) costs stemming from service changes omn bus routes.

The abjective of this research is to develop simple, reliable procedures that permit transit agencies
to estimate the incremental cost implications of various bus-route-—service changes in a variety of
operating environments {e.g., those of differing density, system size, and the like). In a hroad context,
it should provide a means for helping to address the question: If a specific service should be changed,
what is the incremental change in cost? More specifically, it should provide procedures that ideatify the
incremental short-run costs to transit agencies of changes in hbus-route-service frequencies {seasonal, day
of week, time of day), expanding, curtailing or eliminating routes, or changing pericds of aperation. The
research should also 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 cost models (including those listed in the following citation:
Booz=~Allen Inc., "Bus Route Cosating Procedures: A Review,” UMIA Report No. IT-09-9014-81-1, May 1981.
Available from the National Techrical Information Service, Springfield, va 22161, NTIS No. PB-82-105198,
cost $13.00).

B. Review/update current industry practice {this should consist of polling properties to determine
the models {or rules of thumb) that they currently use).

C. Develop simplified incremental cost estimation procedures. Criteria suggested are:

1. Simplicity (emphasis should be on a reasonable level of accuracy with a limited number of
variables, and be easy to compute and apply).

Z. 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 in component costs.

S Design that facilitates the orientation of key staff {scheduling, maintenance, and others}
to incremental costing methods.

6. Design that lends itself to intuitive interpretation of results so that it is easy to
explain to decision-makers and is viewed as reflecting reality by transit staff.

7. Design that is disaggregate in nature so that 1t can be used te evaluate individual routes
or frequency changes.

8. Consideration of the effects of fixed and variable costs, different management operating
policies, different contract work rules, different service contracting procedures, and cost
changes that occur both before and after rescheduling.

D. Prepare an interim report that summarizes the findings for review by the NCTRP.

E. Develop and implement a testing method for validating the proposed procedure(s) and comparing the
results with those for existing procedures. Consideration should be given to existing procedures, such as
the two-variable cost model {(bus-hours and miles), the Adelaide model, the Booz=-Allen model developed from
the UMTA bus-route-costing study, and the procedure currently being used by the participating study
agency. It is anticipated that the procedure will be tested at three transit agencies—--a large agency
(over 200 buses), a medium-sized agency {100 tec 200 buses), and a small rural Section 18 agency {less than
100 buses}. ASs a minimum the testing should address the following types of bus—service changes:
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i. Effect of service changes at variocus times of day, days of week, and season.
2. Effect cof route extensions or contractions.

3. Effect of route consolidations, additions, and deletions.

4, Effect of service frequency changes.

5. Effect of hours of service changes.

It is desirable that the incremental cost be measured both before and after run and driver
assignments. Testing refinement should be done iteratively as appropriate.

F. Identify planning - policy implications and develop typical applications.

1. Show how procedures can help (a) assess service alternatives, including deficit/revenue
implications; and (b} make strategic service change decisions.
2. Give sample prototypical zpplications of procedures.

G. Prepare a draft report for review by the NCTRP.
H. Revise the draft report and submit the final version in fulfillment of the technical obligations
under the contract for the project.

STATUS OF RESEARCH

Tasks A through D have been completed and are documented in the Interim Report noted below. Important
cost concepts and their relationship to costing problems faced by transit agencies have been defined. An
overview of available models, including those developed as part of a recently completed UMTA-sponsored
study, has been provided. The results of a survey of transit agencles, which was conducted for Task B, is
presented. Among other things, the survey developed information on methods currently in use, problems
with these methods, and suggestions fecr improvements. Simplified procedures have been developed as part
af Task C. These inctude three procedures for estimating the effects of bus route service changes on
driver costs and a fourth procedure for estimating non—-driver incremental costs associated with service
changes.

AMENDMENT(S) THIS REPORTING PERIOD

None

PROBABILITY OF SUCCESS: Toa early to assess.

REPORT(S) AVAILABILITY: "Estimating Incremental Costs of Bus—Route Service Changes' Interim Repart
developed as Task D. Available only on 2 lean basis from the Program Director, NCTRP.

PRINCIPAL INVESTLGATOR(S): Mr. Harry 5. Cohen
Vice President
System Design Concepts, Inc.
One Farragut Square South
Suite 200
Washington, DC 20006
202/393-5910

RESPONSIBLE NCTRP STAFF ENGINEER: R. Ian Kingham - 202/334-3224
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AREA FORTY: TMPACT ANALYSIS

Project: 40-3, FY '82/%'a3
Title: Strategies to Implement Benefit-Sharing for Fixed

Transit Facilities

Research Agency: S5G Associates, Inc.
Principal Investigator: Jane Howard
Effective Date: November 1, 1983
Completion Date: February 1, 1985

AGENCY PERFORMANCE

1. Is the project on schedule: Yes Percent project complete: 50
2. 1s the research in keeping with the approved research plan: Yes

3. Subcontract Amount: $99,957

4. Estimated Expenditures ta 6/30/84: 849,200

5. Are the expenditures in keeping with the project progress: Yes

PROJECT DESCRIPTION

Fixed transit facilities, such as transit terminals, rapid transit stations, and LRT lines and stops,
generate substantial passenger traffic and improved accesasibility. Consequently, space in the vicinity of
such facilities may become more valuable because of its potential for higher intensity use. Opportunities
for sharing benefits occur in the development of new transit facilities, the direct connecticn of
developments to tramsit facilities, the use of air rights over transit rights-of-way, and the dewvelopment
of other real estate holdings. Furthermore, as a consequence of building fixed transit facilities,
varicus other public facilities and utilities are rehabilitated. These opportunities for benefit-sharing
by transit agencies are frequently lost, however, because they are not an important consideration in the
planning and design phases {i.e., in the location and design of routes and stations).

There is little quantitative information available to transit agencies to assist them in Formulating
benefit-sharing approaches and arriving at reasonable charges or other contributions for these transit
benefits. Therefore, in order to assist operators in planning and financing transit facilities, there is
a need to provide (1) information about existing practices, (2) insights into the development process, {3)
guidance in relating to private and public sector beneficiaries, and (4) strategies for negotiating
benefit-sharing.

The general objective of this research is to assist transit agencies in implementing benefit-sharing.
To accomplish this objective, a synthesis of existing information on development-related benafits followed
by case atudies is required. The report will be written primarily for use by transit planners, operators,
and designers, and will reflect the concerns of policy-makers {government officials) and business
organizations.

Following is a suggested three-part research approach. Part T, addressing items 1 through 6 and
comprising not more than cne-third of the research effort, consists of a broad-based investigation of the
development impacts of fixed tramsit facilities. 1t is to be based on a review of the literature and
current practice, and will conclude with an interim report. Part II, pertaining to items 7 and 8 and
comprising one-third to one-half of the research effort, covers an in-depth study of experiences in
implementing benefit-sharing. Part ILI, consisting of items 9, 10, and 11 and comprising the balance of
the research effort, entails (1) the development of generalizations from the interim report and case
atudies, and (2?) preparation of the draft and final reports.

Part T

1. List fixed transit facilities likely to produce benefits to arganizations in the public and
private sectors. Include rail and bus stations as well as LRT lines/stops.

2. 1Identify and describe the benefits. These benefits may accrue to property owners and
businesses as increases in land value and economic activity. They may also be realized by the public in
the form of improved streets and traffic circulation, reconstructed utilities, provision of transit
rights—of-way, and new recreation facilities.

3, Describe methods to measure henefits.

4. Tdentify and describe such benefit-sharing techniques as those provided in the following four
categories:

a. Planning and Acquisition

(1} Contributing of land for rights—of-way, stations, and parking facilities by developers
or townships.

{2) Purchasing of extra land for land-banking (e.g., for later conversion of parking into
more intensive land use).

(3) Selling air rights.

(4) Sharing facilities (e.g., parking in shopping centers, intercity transit terminall}.




T35

Project 40-3 continued

b. Design and Comstruction
(1) Providing concesaion facilities.
(2) Constructing station accesses by developers.
(3} Constructing special features by developers {e.g., lighting, plazas, escalators, LRT
platforms).
(4) Locating and designing facilities to preserve development options.
C. Public Infrastructure
(1) Rehabilitating utilities.
(2) 1Improving street reconstructing and beautification, plazas, malls, etc.
(3) Improving traffic through intersection channelization, pedestrian underpasses, skywalk
systems, etc.
(4) Establishing parks and recreational areas.
d. Special Financial Arrangementa
{1) Creating special assessment districrs.
(2) Establishing tax increment financing.

5. Identify transit agencies that have attempted or are attempting to share Ltranalt coatas with
private and public beneficiaries. Transit agencies should be described by at least (1) organizational
context (ownership and operation), (2) bemefit-sharing techniques, (3) transit system characteristics,
(4) benefit assessment techmiques, and {5) character of leocal economy. Proposed case studies, four of
which ghould be concerned with each of the four benefit-cost categories noted in item 4.

6. Prepare the Interim Report {addressed earlier) on items 1 through 5.

Part II

7. Select Traneit agencies for an in—depth study of successes and failures in benefit-sharing.
Prepare the interview design and conduct the case studies.

8. Evaluate experience with benefit-sharing to identify elements contributing teo or impeding
implementation.

Part 111

9. Develop recommendations for transit agencies to follew in implementing benefit-sharing
practices.

10. Prepare a draft report for review by the NCTRE.

11. Revise the draft report and submit the final version in fulfillment of the technical
obligations under the contract for the project.

S5TATUS OF RESEARCH

Substantial progress has been made through June 30, 1984. Transit facilities have been identified and
classified for the purpose of identifying appropriate benefit—sharing opportunities. Benefits to public
and private sector participants together with some measurement techniques have been identified. Transit
benefit-sharing strategies have been identified and classified. Findings are described in the Interim
Report noted below. Part II case studies involving cities (areas) have hegun.

AMENDMENT(S) THIS REPORTING PERIOD

None

PROBABILITY OF SUCCESS: Good

REPORT(S) AVAILABILITY: Mone

PRINCIPAL INVESTIGATOR(S) Mrs. Jane Howard
SG Assoclates, 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: 43=-1, Fy '81
froject ‘ i
Title: Detection of Low-Level Fault Currents on Rail

Transit Systems

Research Agency: Chas, T. Main, Inc.
Principal Investigator: Mavin $. Sapar
Effective Date: January 3, 1983
Completion Date: April 2, 1984
Hevised Completion Date: September 30, 1984

AGENCY PERFORMANCE

1. Is the project on schedule: Yes Percent project complete: 90
2. 1s the research in keeping with the approved research plam: Yes

3. Subcontract Amount: $99,953

4, Estimated Expenditures to 6/30/84: §75,000

5. Are the expenditures in keeping with the project progress: Yes

PROJECT DESCRIPTION

Devices presently in use by the rail transit industry can adequately detect and respond to overload
fault currents. Detection of less than overload fault currents is particularly difficult because the
fault current characteristics tend to resemble characteristics normally associated with train or power
switching operations. Rapid and reliable detection of low-current electrical faults on direct-current
rail transit systems would provide a significant improvement to safety and operation of these systems.

The objective of this research is to identify and evaluate detection methods and equipment fo enhance
transit system safety through reliable detection of electrical faults that are not detected by circuit
breaker overload protection. Cooperation by transit systems and associated industries is essenfial to the
success of the project, inasmuech as this research seeks a solutiecn that can easily be adapted to various
transit systems.

To accomplish this objective, the following tasks shall be conducted:

Task 1 - Perform an in-depth survey of rail transit systems worldwide, under the auspices of an
international institutiom, such as the International Union of Public Transport, ta determine how the
problem being researched is handled in each system. Concurrently, survey the electrical industry
organizations and suppliers worldwide for methods and equipment that are potential salutions to the
detection problem. Review the work of ather induatries that may also be relevant ta the problem and 1its
solution.

Task 2 - Using information obtained in Task 1, identify the electrical system characteristicas that
will define the parameters of the required detection systems for various types of vehicle propulsion
systems and network configurations.

Tagk 3 — Using the parameters developed inm Tesk 2, determine the extent te which available methods and
equipment meet the research objectives.

Task 4 ~ Prepare a final report describing the research and its results, including a detailed
evaluation of the performance and economics of available methods and equipment.

STATUS OF RESEARCH

Research is in progress. Survey forms for collecting informatien from transit agencies have been
prepared, reviewed, and pilot tested with several agencies. Affer revisions, the survey forms were
distributed to &ll transit agencies and other organizatioms in the United States. The forms have been
tranzlated into French and German and distributed to transit agencies outside the United States by the
International Union of Public Tramsport. Because of several unavoidable delays in the conduct of Task 1,
the in-depth survey of rail tranait systems worldwide, the project is about 3 months kehind schedule.
Inasmuch as the survey information provides the basis for the conduct of the other tasks, it is not likely
that the delay can be recovered., A contract amendment extending the completion date was extended during
this reporting pericd. Research has been completed and the preliminary draft report is expected by the
end c¢f July.

AMENDMENT(S) THIS REPORTING PERIOD

Amounts and/or

Date No. Type Dates {(From—To) Comment s
1/21/84 1 Time 474/84-9/30/84 Additional time required because of delays in
(6 mos. )} obtaining survey information from foreign

counktries.
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PROBABILITY OF SUCCESS:

Based on accomplishments to date, the probability of success is good at this time.

REPORT(S) AVAILABILITY: None

PRINCIPAL INVESTIGATOR(S): Mr. Navin 5. Sagar
Lead Electrical Engineer
Chas. T. Main, Inc.
Prudential Center
Boston, MA 02199
617/262-3200 x3807

RESPONSIBLE NCTRP STAFF ENGINEER: Harry A. Smith - 202/334-3224
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STATUS OR RESEARCH

The total allowable funding for conducting the 6 tasks noted above was $150,000. However, because of
present NCTRP funding limitations, a subcontract for omly $100,000 has been executed with the agency for
completing Tasks 1, 2, and 3. The NCTRP anticipates continued funding of the program to accomplish all
tasks, but in the event this does not occur, the Task 3 feasibility study will be the final report.

The project is 1n its early stages. The researchers have been conducting literature aearches on the
different types of technologies and visiting rail-transit agencies to become familiar with the
communications requirements of both new and old systems.

PROBABILITY OF SUCCESS: Good

REPORT(S) AVAILABILITY: WNone

PRINCIPAL INVESTIGATOR(S): Dr. Frank A. Casaara
Polytechnic Institute of N¥ew York
333 Jay Street
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: 47-1, FY '80

Title: Improved Service Life of Urban Transit Coach Rrakes
Research Agency: Battelle Memorial Imstitute

Principal Investigator: Dr. Allen T. Hopper

Effective Date: December 1, 1981

Completion Date: November 30, 1983

Heviged Completion Date: July 30, 1984

AGENCY PERFORMANCE

1. Is the project on schedule: No* Percent proiect complete; 95
2. Is the research in keeping with the approved research plan: Yes

3. Subcontract Amount: $300,000

4., Estimated Expenditures to 6/30/84: $285,000

5. Are the expenditures in keeping with the project progress: Yes

*See "Status of Research” section.

PROJECT DESCRIPTICN

The operation and maintenance history of advanced design urban transit coaches shows a dramatic
decline in brake life compared with "mew look" coaches. Major factors associated with this decline in
brake life appear to be, but are not limited to: increased gross vehicle weight, increased operatiog
speed, body configuration, and changed regulations.

The resultant increased brake temperatures are believed to be the cause of reduced brake life that has
increased operational costs to unacceptable levels. Therefore, the need exists to identify and develop
methaods to increase brake life Lo previous levels.

The overall project objective is to develop methodologies for improving existing and future urban
transit coach brake life. This will include quantification of in-service brake operating temperatures
plus identification of methods of reducing brake operating temperatures and/or alternate friction
materials.

The project objective will be accomplished in twe phases. Phase T includes the following tasks:

Task l--Confirmation of the premise that temperature is the cause of reduced brake life by the
collection and evaluation of brake operating temperatures. This is te be accomplished in ceooperation with
a major metropolitan transit operator that has experienced the problem. As a minimum, temperature levels
will be established For advanced design and early '"new look'" transit coaches.

Task 2--Development of practical methods for reduction of operating temperatures and/or identification
of friction materials for compatibility with the service temperatures determined in Task 1. The following
factors must be considered: (a) adaptability to coaches in service, (b) initial and operatinmg costs, (c)
regulationa, (¢) serviceability, (&) reliability, {E) public acceptability, and {g) feasibility.

Task 3--Cost-benefit prioritization of methods for increasing brake life based on Tasks 1 and 2.

Task 4~-Preparation of an interim report with recommendations for implementation of Phase II
demonatration.

The Phase 1I effort includes:

Task 5--Demonstration of one or more suggested corrective methods selected by the NCTRP from those
recommended in Phase I. This will be accomplished in cooperation with a major metropolitan transit
operstor.

Task 6--Preparation and submittal of the final report.

STATUS OF RESEARCH

Research has been completed on Phase I of the study. The design and experimental work on Task 1
involved (1) detailed design and construction of brake drum and shoe instrumentation, (2) installation and
trial testing of instrumentation on a bus in Columbus, Ohio, (3} obtaining and instrumenting brake drums
and shoes for Los Angeles buses, (4) installation of instrumented brake drums and shoes on 3 buses in los
Angeles, and (5) collection of in-service brake temperature from instrumented buses in Los Angeles. Brake
temperatures of up to 600F were recorded during the data collection phase. The dsta appear to verify and
quantify the brake temperature problem. After further analysis of the data, acceptable brake operating
temperatures were defined and temperature reducing schemes evaluated. The interim report submitted in
fulfillment of Phase I has been submitted and approved. Research has also been completed on Phase II.

The retrofitting of buses and conduct of the demonsatration was conducted in Los Angeles in January 1984.
The preliminary draft report is in the final stages of preparation and is expected to be submitted by the
end of July. A time amendment of approximately two months will be needed to provide for review and
revision of the report.
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AMENDMENT(S) THIS REPORTING PERIOD

None

PROBABILITY OF SUCCESS: Based on the background and experience of the research agency and cooperating
agencies, and progress to date, prospects for success appear good.

REPORT(S) AVAILABILITY: RNone

PRINCIPAL INVESTIGATOR(S): Dr. Allen T. Hopper
Structural Materials & Tribelegy Section
Battelle Memorial Institute
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 EFFICIENCY

Projeck: 55=1, FY '82/'B3
Title: Conversion to One-Person Operation of Heavy-Rail

Rapid-Transit Trains

Research Agency: Battelle Memorial Institute, Columbus Laboratories
Principal Investigator: Joseph A. Hoess

Effective Date;: May 5, 1984

Completion Date: April 4, 1985

AGENCY PERFORMANCE

1. Is the project on schedule: No* Percent proieckt complete: 15%
2. Is the research in keeping with the approved research plan:

3. Subcontract Amount: $150,000

4. Estimated Expenditures to 6/30/84:  $25,000

5. Are the expenditures in keeping with the project progress: Yes

*The research agency was unable to begin work on the effective date. By agreement with the NCTRP, a
contract amendment for a one month time extension is deferred until a month before the completion date.

PROJECT DESCRIPTION

There 1is increasing pressure Lo provide more cost-effective operation of heavy-rail rapid-transit
traina. A major candidate for improving productivity is reduction of crew size to one person. This has
been accomplished in the following systema:

Lindenwold/Philadelphia--Port Authority Transit Corporation
San Francisco--Bay Area Rapid Transit District

Washington, DC--Washington Metropolitan Area Transit Authority
Atlanta——Metropolitan Atlanta Rapid Transit Authority

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

Boston--Massachusetts Bay Transportation Authority

New York——New York City Transit Authority

New York/New Jersey--Port Authority Trans-Hudson Corporation
Philadelphia--Southeastern Pennsylvania Transportation Authority
Cleveland--Greater Cleveland Regional Transit Authority
Chicago=-Chicago Transit Authority

To provide one—peraon operation on the older rapid transit systems, it will be necessary toc address
problems at least in the areas of:

1. COperational safety.

2. Operational practices.

3. Manpower/labor relations.
4, Regulatory maCters.

5. Plant and equipment.

The objectives of this research are (l} to evaluate the issues that must be addressed in contemplating
conversion of two-person systema to one-persom operation inmcluding the identification of those issues
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 research should include, but not be limited to, the
following tasks:

Task 1. Perform a survey of each two-person heavy-rail rapid-transit system in the United States to
determine the specific issues or problems that need to be addressed if such system were to be converted to
one-person trdain operation. This survey shall be based on consultation with organizations including
system management, emplovee representatives, regulatory agencies or advisory boards, and other appropriate
organizations.

Task 2, Perform a survey of one~person conversions implemented by heavy-rail rapid-transit systems in
Europe and identify the issues and problems addressed; the methods of solving them; and the effectiveness
of such solutions as measured by such indicators as operaltional efficiency and reliability, safety
statistics, and changes in the workforce. These systems shall include, but not be limited to, Londen,
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 operation from the techmnological, operational, institutional, and human resource
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perapectives. The evaluation shall include the need for, and degree of, recommended application of
closed-circuit TV, automatic Etrain operation, radio communicatioms, and other elements.

Task 4. Prepare a framework for an economic assessment of the effects of implementation of one-person
operation. This framework shall include identification of cost elements that must be considered in a
site—specific analysis and plan such as:

a. Changes to car equipment.

b. Changes to wayside and station equipment.

c. Changes in workferce, such as reduction in train crews and additions to wayside equipment
maintenance staff.

d. Operating practice revisions.

e. Changes in wage rates resulting from implementation of one—person operatiom.

STATUS OF RESEARCH

Site visits to transit agencies having two-man and one-man train crews have begun. Literature
relating to 5ix 2-person operation and four l-person operations in the survey design has been collected.
The surveys made at each site are documenting solutioms, their advantages and disadvantages, to the
problem of converting from 2-man to l-man operations.

FROBABLLITY OF SUCCESS: Too early to determine.

REPORT(S} AVAILABILITY: None.

PRINCIPAL INVESTIGATOR(S): Mr. Joseph A. Hoess
Battelle Memorial Institute
Columbus Laboratories
505 Ring Avenue
Columbus, OH 43201
6l4/424-5135

RESPONSIBLE NCTRP STAFF ENGINEER: R. Ian Kingham - 202/334-3224
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AREA SIXTY: SPECIAL PROJECTS

Project: §0-1, FY '8B0 and continuing

Title: Synthesis of Information Related to Transit Problems
Research Agency: Transportaticn Research Board

Principal Investigator: Mr. Thomas L. Copas

Effective Date: November 7, 1980

Completion Date: Continuing

AGENCY PERFORMANCE

1. Is the project on schedule: Yes Percent project complete: ¥
2. 1s the research in keeping with the approved research plan: Yes

3, Subcontract Amount: $460,000 (see Table I, footnote a)

4. Estimated Expenditures to 06/30/84: $290,000

5, Are the expenditures in keeping with the project progress: Yes

*Project is carried cut on a continuing basie with new topics being incorporated each year. 5See below
for etatus of each topic.

PROJECT DESCRIPTION

Transit administrators, ecgineers, and researchers are continually faced with problems on which much
information already exists either in documented form or in terms of undocumented experience and practice.
Unfortunately this information is coften fragmented, scattered, and unevaluted. As a consequence, full
information on what has been learned about a problem is fregquently not brought to bear cn its solution.
Costly research findings may be unused, valuable experience may be overlooked, and due consideration may
not be given to recommended practices for solving or alleviating the problem.

In this project, particular transit problems, or sets of closely related problems, will be selected by
the NCTRP Technical Steering Group as topics for information syntheses.

For each topic the objectives are:

1. To locate and assemble documented informaticn.

Z. To learn what practice has been used for solving or alleviating the problem.
3. To identify all ongoing research.
4. To learn what problems remain largely unsolved.

5. To organize, evaluate, synthesize, and document the useful information that is acquired.

STATUS OF RESEARCH

The two published syntheses of transit practice prepared under this project are listed in Table II of
this progress report. The topics of concern and the status of each as of June 30, 1984, are:

T5-3 —— Effects of Fuel Additives and Alternative Fuel Grades for Transit Buses

Topic Consultant: Norman R. Sefer; Southwest Research Institute, San Antonio, Texas
Effective Date (Consultant Agreement}): October 1, 1982
Expiration Date (Comsultant Agreement): September 30, 1983

Fuel additives and related products are purported to improve engine performance, reduce fuel
consumption, or have other beneficial effects. The synthesis included a compilation of data on the
effects, costs, and benefits of available fuel additives and related products based on experience and
research. Alsc examined were the effects on long-term engine maintenance, pollutant and cdor emissicns,
fuel economy, fuel storage, and engine perfarmance. Research has been complected and the findings
published as NCTRP Synthesis 3

TS-4 -- Guidelines for Allocation of Time for Transit Coach Maintenance Functions

Topic Consultant: Kay Inaba; XVZYX Informstion Corporation; Canoga Park, California
Effective Date (Consultant Agreement): December 9, 1982
Expiration Date {Consultant Agreement}: November 30, 1983

Proper allocation af employee time to specific bus maintenance tasks is an important supervisory
responsibility. The availability of comparative time requirements for major maintenance tasks would
agsist in the employee work scheduling process, This study included a review of available informaticn on
standard maintenance practices for transit coaches and an investigation of current use cf and attempts to
develop standard maintenance job times. Research has been completed and the findings published as NCTRP
Synthesis 4.



85

Project 60-1 continued

T&=5 =— Extraboard Maragement: Procedures and Tools

Topic Consultant: L. C. MacDorman; Arlington, Virginia
Effective Date: November 21, 1983
Expiration Date: October 31, 1984

When an open run occurs in a transit system, the extraboard clerk has several choices: Ffill it with
an extrabocard or part-time person, fill it with an operator working overtime on a regular day off, or
leave the run open. The synthesis will survey transit agencies that have & structured extraboard
management system to determine the complexities encountered, development costs, potential and actual
benefits, etc. The Consultant is collecting information for the synthesis.

T8=6 ~— Traffic Control and Regulation at Transit Stops

Topic Consultant: Woodrow W. Rankin
Effective Date: January 1, 1984
Expiration Date: December 31, 1984

This synthesis will develop a consensus of recommended practices for signing and marking at bus
stops. Coenditions to be covered would include coordination of bus stop signs with traffic ¢ontrol signs,
far and near side stops, minimum signing in residential areas, signing in areas without curbs and
shoulders, coordination with bicycle paths, part-time stops, and coordination with exclusive bus lanes.
The first panel meeting waa held on November 18, 1983. The Consultant is collecting information for the
synthesis.

TS-7 -~ Bus Communications Systems

Topic Comsultant: MITRE Corporation; Mclean, Virginia
Effective Date: November 21, 1983
Expiration Date: November 30, 1984

Transit agencies face difficult problems in procuring, installing, and maintaining bus communicaticn
systems. The synthesis will include detailed information on equipment, personnel training, design, cost,
source of funds, installation, warranty, maintenance, problems, effectiveness, benefits, and unique
features. The ability of the communications syatem to emable the transit agency to meet its cperating
objectives will also be considered. The Consultant is collecting information for the synthesis.

TS-8 —- Passenger Information Systems for Transit Transfer Facilities

Topic Consultant: J. J. Fruimm; Massapequa, New York
Effective Date: November 21, 1983
Expiration Date: October 31, 1984

Currently, policies, guidelines, or principles for signing and information systems for tramsit
transfer facilities vary widely. A transit transfer facility serves the role of interfacing between two
or more modes or from one vehiecle to another. The synthesis deals with those aspects of passenger
information required in order tc make the transfer sately and with minimal effort. The Consultant is
collecting information for the synthesis.

T8-9 —= Transit Fare Collection: Problems with and Alternatives to Paper Currency

Topic Consultant: MITRE Corporation; McLean, Virginia
Effective Date: December 2, 1983
Expiration Date:  November 10, 1984

Although most transit systems are fully equipped to accept coins, existing fare collection equipment
and revenue handling pracedures are inadequate for dealing with paper curremcy. The synthesis will
identify, cocrdinate, and assess current activity addressing bill-handling problems and solutiona
incleding alternatives that preclude on-board use of paper currency. This topic, which was originally
NCTRP Project 56-1, was referred to Project 60-1 to be carried out as a synthesis when the panel far
Project 56~1 met on April 18-1%, 1983, The Consultant is colleeting information for the synthesis.

TS—-10 - Use of Part-Time Operators
Topic Consultant: Contract Pending

Effective Date:
Expiration Date:
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Part-time operators may decrease costs for transit agencies. The synthesis will identify how transit
agencies are using part-time operators, including contract constraints, run-cutting methods used to
allocate part~time operators, and relationship of service needs to benefits of using part-time operators,
and will develop guidelines for evaluating the use of part-time operators. The first panel meeting was
held on June 14, 1984; further work on this topic will await receipt of FY 'B4 funds.

TS-11 - Transit Marketing: Successes and Failures
Topic Consultant: Contract Pending
Effective Date:

Expiration Date:

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 promotion in marketing, with emphasis on promotion. The first panel meeting
was held on April 10, 1984; further work on this topic will await receipt of FY '84 funda.

T5-12 =~ Uge of Incentives tc Attain Specified Performance Standards in Collective Bargaining Agreements

Topic Consultant: In Developmental Stage FY ‘84
Effective Date:
Fxpiration Date:

Research on this topic will begin when FY '84 funds are received.

TS§-13 — Bus Inspection Procedures
Topie Consultant; In Developmental Stage FY 'B4
Effective Date:

Expiration Date:

Research on this topic will begin when FY 'B4 funds are received.

AMENDMENT(S) THIS REPORTING PERIOD

None——Continuing Project

PROBABILITY DF SUCCESS: High - Experienced inveatigators using a proven system ensure continued success.

REPORT(S)} AVAILABILITY: See Table II

PRINCIPAL INVESTIGATOR(S): HMr. Thomas Copas
Special Projects 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
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HOW TO ORDER

Ttems for Sale
1. NCTRP Series Reports, Syntheses, and Research Results Digests (see Tables II and III for prices).

2. Research agencies' final reports (see project summaries Ffor prices).
3. Microfiche ($5.00 per report).
4.  Other TRB publications

A check or money order, payable to Transportation Research Board, must accompany orders totalling $10.00
or less. Mail to:

Publications Office
Trangportation Research Board
2101 Constitutien Avepue, N.W,
Washington, D.C. 20418

Items for Loan

1. Some research 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., Washington, DC 20418.

2. Loan requests for films and tapes should be directed to:

TRE Audio-Visual Library
Transportation Research Board
2101 Constitution Avenue, N.W.
Washington, D.C. 20418

Mailing and handling charges may be assessed, especially where lst-class delivery is requested; an invoice
will accompany the loaned item.
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