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TRANSIT COOPERATIVE RESEARCH
PROGRAM

The nation’s growth and the need to meet mobility,
environmental, and energy objectives place demands
on public transit systems. Current systems, some
of which are old and in need of upgrading, must
expand service area, increase service frequency,
and improve efficiency to serve these demands.
Research is necessary to solve operating problems,
to adapt appropriate new technologies from other
industries, and to introduce innovations into the tran-
sit industry. The Transit Cooperative Research Pro-
gram (TCRP) serves as one of the principal means
by which the transit industry can develop innovative
near-term solutions to meet demands placed on it.

The need for TCRP was originally identified in TRB
Special Report 213—Research for Public Transit:
New Directions, published in 1987 and based on a
study sponsored by the Federal Transit Administra-
tion (FTA). A report by the American Public Trans-
portation Association (APTA), Transportation 2000,
also recognized the need for local, problem-solving
research. TCRP, modeled after the longstanding and
successful National Cooperative Highway Research
Program, undertakes research and other technical
activities in response to the needs of transit service
providers. The scope of TCRP includes a variety
of transit research fields including planning, ser-
vice configuration, equipment, facilities, operations,
human resources, maintenance, policy, and admin-
istrative practices.

TCRP was established under FTA sponsorship in
July 1992. Proposed by the U.S. Department of Trans-
portation, TCRP was authorized as part of the Inter-
modal Surface Transportation Efficiency Act of 1991
(ISTEA), reauthorized in June 1998 by the Trans-
portation Equity Act for the 21st Century (TEA-21),
and again reauthorized in August 2005 by the Safe,
Accountable, Flexible, Efficient Transportation Equity
Act: A Legacy for Users (SAFETEA-LU).

On May 13, 1992, a memorandum agreement out-
lining TCRP operating procedures was executed
by the three cooperating organizations: FTA; the
National Academies, acting through the Trans-
portation Research Board (TRB); and the Transit
Development Corporation, Inc. (TDC), a nonprofit
educational and research organization established
by APTA. TDC is responsible for forming the inde-
pendent governing board, designated as the TCRP
Oversight and Project Selection (TOPS) Commit-
tee. This memorandum agreement was updated on
January 12, 1999.

Research problem statements for TCRP are solic-
ited periodically but may be submitted to TRB by
anyone at any time. It is the responsibility of the
TOPS Committee to formulate the research program

by identifying the highest priority projects. As part of
the evaluation, the TOPS Committee defines fund-
ing levels and expected products. TCRP research is
designed to ensure consistency with FTA’s strategic
research goals.

Once selected, each project is assigned to an expert
panel, appointed by TRB. The panels prepare proj-
ect statements (requests for proposals), select
contractors, and provide technical guidance and
counsel throughout the life of the project. The pro-
cess for developing research problem statements
and selecting research agencies has been used by
TRB in managing cooperative research programs
since 1962.

Because research cannot have the desired impact if
products fail to reach the intended audience, special
emphasis is placed on disseminating TCRP results
to the intended end-users of the research: transit
agencies, service providers, and suppliers. TRB
provides a series of research reports, syntheses of
transit practice, and other supporting material devel-
oped by TCRP research. APTA will arrange for work-
shops, training aids, field visits, and other activities
to ensure that results are implemented by urban and
rural transit industry practitioners.

TCRP provides a forum where transit agencies can
cooperatively address common operational prob-
lems. TCRP results support and complement other
ongoing transit research and training programs.

For additional information, go to www.trb.org/TCRP.
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Washington, D.C. 20001
Phone: 202-334-3224
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THE NATIONAL ACADEMIES

Advisers to the Nation on Science, Engineering, and Medicine

The National Academy of Sciences is a private, nonprofit, self-perpetuating society of distinguished scholars engaged in scientific
and engineering research, dedicated to the furtherance of science and technology and to their use for the general welfare. On the
authority of the charter granted to it by the Congress in 1863, the Academy has a mandate that requires it to advise the federal
government on scientific and technical matters. Dr. Ralph J. Cicerone is president of the National Academy of Sciences.

The National Academy of Engineering was established in 1964, under the charter of the National Academy of Sciences, as a parallel
organization of outstanding engineers. It is autonomous in its administration and in the selection of its members, sharing with the
National Academy of Sciences the responsibility for advising the federal government. The National Academy of Engineering also
sponsors engineering programs aimed at meeting national needs, encourages education and research, and recognizes the superior
achievements of engineers. Dr. Charles M. Vest is president of the National Academy of Engineering.

The Institute of Medicine was established in 1970 by the National Academy of Sciences to secure the services of eminent members
of appropriate professions in the examination of policy matters pertaining to the health of the public. The Institute acts under the
responsibility given to the National Academy of Sciences by its congressional charter to be an adviser to the federal government
and, on its own initiative, to identify issues of medical care, research, and education. Dr. Harvey V. Fineberg is president of the
Institute of Medicine.

The National Research Council was organized by the National Academy of Sciences in 1916 to associate the broad community of
science and technology with the Academy’s purposes of furthering knowledge and advising the federal government. Functioning in
accordance with general policies determined by the Academy, the Council has become the principal operating agency of both the
National Academy of Sciences and the National Academy of Engineering in providing services to the government, the public, and
the scientific and engineering communities. The Council is administered jointly by both the Academies and the Institute of
Medicine. Dr. Ralph J. Cicerone and Dr. Charles M. Vest are chair and vice chair, respectively, of the National Research Council.

The Transportation Research Board is one of six major divisions of the National Research Council. The mission of the Transporta-
tion Research Board is to provide leadership in transportation innovation and progress through research and information exchange,
conducted within a setting that is objective, interdisciplinary, and multimodal. The Board’s varied activities annually engage about
7,000 engineers, scientists, and other transportation researchers and practitioners from the public and private sectors and academia,
all of whom contribute their expertise in the public interest. The program is supported by state transportation departments, federal
agencies including the component administrations of the U.S. Department of Transportation, and other organizations and individu-
als interested in the development of transportation. www.TRB.org

www.national-academies.org
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TRANSIT COOPERATIVE RESEARCH PROGRAM

Annual Report of Progress

DECEMBER 31, 2010

INTRODUCTION

The Transit Cooperative Research Program (TCRP) was established in 1992 to provide
a continuing program of applied research on transit issues. The program is sponsored
by the Federal Transit Administration (FTA) and carried out under a three-way agree-
ment among the National Academies (the Academies), acting through its Transporta-
tion Research Board (TRB); the Transit Development Corporation, an educational and
research arm of the American Public Transportation Association (APTA); and the FTA.

TCRP focuses on issues significant to the transit industry, with emphasis on develop-
ing near-term research solutions to a variety of transit problems involving facilities,
vehicles, equipment, service concepts, operations, policy, planning, human resources,
maintenance, and administrative practices.

TCRP is a unique undertaking. Anyone with an interest in public transportation may
play a role in setting the research agenda for the program by submitting research
problem statements to TRB at any time. Problem statements are solicited annually on
the Internet and by means of a mailing to more than 3,000 individuals representing
transit agencies, metropolitan planning organizations (MPOs), universities, and federal
agencies. In addition, to complement the open solicitation process, from time to time,
research needs conferences are held or small consultant studies are commissioned to
develop research problem statements on topics of special interest.

The selection of research projects is the responsibility of the TCRP Oversight and
Project Selection (TOPS) Committee. The TOPS Committee consists of industry exec-
utives, representing the primary beneficiaries of TCRP research. It functions as the
TCRP governing board and sets research priorities.

HOW TCRP PROGRAMS ARE FORMULATED

The annual research program is the foundation of TCRP. Formulating the annual pro-
gram—that is, identifying the highest priority projects to be researched in a given fiscal
year—is the primary duty of the TOPS Committee. Projects to be funded are based on
the TOPS Committee’s assessment of current problems facing transit agencies. The
programming process encompasses a series of six steps.

First, research statements that describe problems in the industry are solicited annually
by TCRP staff, but they may be submitted to TRB by anyone at any time. Approximately
2,500 research problem statements have been submitted since program inception.



Research problem statements are typically submitted by individuals representing the
following:

e Transit Agencies,

e APTA Committees,
¢ TRB Committees,
e FTA,

e Universities, and

e Consultants.

Table 1 shows the origin of problem statements submitted to date.

TABLE 1 ORIGIN OF PROBLEM STATEMENTS

FY '92-°07 FY 08 FY 09 FY 10 FY 11
ORGANIZATION NO. % NO. % NO. % NO. % NO. %
Transit/Local 543 31.1 34 28.8 28 29.5 16 16.0 33 34.0
State DOT 117 6.7 11 9.3 7 74 4 40 6 6.2
FTA 165 9.4 5 42 11 11.6 23 23.0 6 6.2
APTA Committees 84 4.8 11 9.3 7 74 8 8.0 5 51
TRB Committees 134 7.7 13 11.0 8 84 15 15.0 9 93
Industry 43 25 6 5.1 3 341 2 20 7 7.2
University 212 121 17 144 12 126 18 18.0 13 134
Consultants 285 16.3 12 10.2 11 11.6 11 11.0 17 175
Other 164 9.4 9 77 8 84 3 3.0 1 1.1
Totals 1747 100.0 118 100.0 95 100.0 100 100.0 97 100.0

In addition to this process, in some years, the TOPS Committee authorizes special
efforts to develop research problem statements around specific themes. For instance,
in 1994 projects to aid in increasing transit ridership were developed by the Project
H-5 workshop, “ldentification of Research Needs to Increase U.S. Transit Ridership.”
TCRP Project Panel H-4, “Transit Policy-Related Studies,” generated five projects in
the policy area. Problem statements for fiscal years 1997, 1998, and 1999 were devel-
oped under TCRP Project J-8, “New Paradigms for Public Transit,” and under Project
H-15, “Projects to Support ‘Mobility for the 21st Century.” In 2001, problem statements
were developed on public transportation security under TCRP Project J-10, “Public
Transportation Security Research,” in response to the attacks of September 11, 2001.
Consultants have also been retained to develop research problem statements in the
areas of human resources and transit bus improvements.

Second, the FTA reviews problem statements and submits comments. In the review,
one of the criteria used by the FTA is support of the FTA strategic research goals for
a particular fiscal year. For fiscal year 2011, the FTA strategic research goals included
the following:

1. Support increasing livability and
2. Support improving the performance of transit operations and systems.



Third, screening workshops were conducted to evaluate candidate problem statements
and to recommend problems for consideration by the TOPS Committee. The screening
panels consider, in addition to the FTA strategic research goals, five strategic priorities
adopted in the TCRP strategic plan:

Place the customer first,

Enable transit to operate in a technologically advanced society,
Continuously improve public transportation,

Flourish in the multimodal system, and

Revitalize transit organizations.

ok @~

TCRRP revises its strategic plan periodically and adjusts selection criteria to be consis-
tent with the plan.

The problem statements are screened to determine the following:

e Whether the problem supports the FTA strategic research goals and/or the
TCRP strategic plan,

e Whether the problem is important to transit agencies,

e Whether the problem is researchable,

* Whether the contemplated research is timely,

e Whether successful research will produce significant benefits,

* Whether the probability of success of the proposed study is sufficiently high,

e Whether the proposed study can be designed to avoid undesirable duplication
of other completed or ongoing research, and

e Whether the proposed study is appropriate for TCRP or whether it should be
performed elsewhere.

Fourth, the FTA reviews and comments on the short list of problem statements after
screening, and then the short list of problem statements is presented to the TOPS
Committee for consideration in formulating each year’s program.

Fifth, the technical merits of the problems that survive the screening by the screen-
ing workshops are further evaluated by the TOPS Committee at an annual meeting
held for this purpose. Based on the comments and discussions, the TOPS Committee
selects the program of projects for the next program year.

Finally, each year’s program is referred to TRB for review, acceptance, and execution.

RESEARCH PROGRAM

TCRP was established by Memorandum Agreement in 1992. Since then, the TOPS
Committee has generally met twice each year, a total of 40 times, to select the research
program for the next fiscal year and to review TCRP procedures and performance.

Most problem statements selected by the TOPS Committee become research projects,
but some are treated as syntheses. Research projects involve original research, which
includes data collection, analysis, and preparation of materials for use by the tran-



sit industry. Syntheses search out and assemble useful knowledge from all available
sources, especially from practitioners, and report on current practices in the subject
area. In addition to these two types of studies, TCRP also conducts IDEA (Innovations
Deserving Exploratory Analysis) investigations, legal studies, quick-response studies,
and an International Transit Studies Program (ITSP). IDEA investigations are intended
to develop commercially viable products; legal studies examine legal issues facing the
transit industry; quick-response studies address a variety of issues that require a very
short-term response; and ITSP provides an opportunity for transit professionals to
learn from transit agencies in other countries. To date, TCRP includes 600 authorized
study activities: 284 research projects, 103 syntheses, 65 IDEA investigations, 48 legal
studies, 89 quick-response studies, and 11 special projects.

FINANCING THE PROGRAM

TCRP funding was authorized by the Intermodal Surface Transportation Efficiency Act
of 1991 (ISTEA) for fiscal years 1992 through 1997; by the Transportation Equity Act for
the 21st Century (TEA-21) for fiscal years 1998 through 2005; and by the Safe, Account-
able, Flexible, Efficient Transportation Equity Act: A Legacy for Users (SAFETEA-LU)
for fiscal years 2006 through 2010. Funding for each year of the program is provided
below:

e FY 1992 $8.92M
e FY 1993 $7.75M
e FY 1994 $8.475M
e FY 1995 $8.475M
e FY 1996 $7.61 M
e FY 1997 $8.25M
e FY 1998 $4.00 M
e FY 1999 $8.25M
e FY2000 $7.15M
e FY2001 $6.73M
e FY2002 $8.25M
e FY2003 $8.196 M
e FY2004 $8.196 M
e FY2005 $8.184 M
e FY2006 $8.91M
e FY 2007 $9.30 M
e FY 2008 $9.30M
e FY2009 $10.00M
e FY2010 $10.00M

HOW TCRP IS ORGANIZED TO ADMINISTER RESEARCH PROGRAMS
Nine research fields and 45 problem areas are used to classify TCRP research (see

Figure 1). The distribution of all projects and syntheses through December 2010 is
shown in Table 2.



PROBLEM AREAS

11
12
13
14
15
16

RESEARCH FIELD A
Operations

Scheduling

Vehicle Operations
Control Systems

Fare Collection

User Information Systems
Safety and Security

RESEARCH FIELD B
Service Configuration

21 System Planning

22 Specialized Service
Planning

23 Service Performance

24 Marketing

RESEARCH FIELD C

Engineering of Vehicles and
Equipment

31 Buses
32 Vans
33 Heavy Rail Cars
34 Commuter Rail Vehicles
35 Light Rail Cars
36 People-Mover Vehicles
37 Vehicle Components

RESEARCH FIELD D

Engineering of Fixed Facilities

RESEARCH FIELD E
Maintenance

RESEARCH FIELD F
Human Resources

41 Buildings 51 Vehicle Servicing 61 Recruitment
42 Rail Operating Facilities 52 Vehicle Inspections 62 Training
43 Passenger Stations and and Maintenance 63 Employee Reviews
Terminals 53 Vehicle Corrective 64 Job Classification
44 Bus Stop Facilities Repairs 65 Salary Administration
54 Overhaul and 66 Labor Relations
Rebuilding 67 Performance
55 Non-Vehicle Improvement Programs
Maintenance
56 Maintenance
Management
RESEARCH FIELD G RESEARCH FIELD H RESEARCH FIELD J
Administration Policy and Planning Special Projects
71 Financial Management 81 Policy Analysis 91 Areas not covered
72 Procurement and 82 Planning elsewhere
Inventory Control 83 Economics
73 Risk Management 84 Environmental
74 Law Analysis
75 Management Information
Systems
76 Transit Organizations

Figure 1. TCRP Classification System.




TABLE 2 DISTRIBUTION OF PROJECTS AND SYNTHESES BY FIELD
THROUGH DECEMBER 31, 2010

NUMBER OF NUMBER OF
RESEARCH FIELDS PROJECTS SYNTHESES
Operations 74 28
Service Configuration 47 20
Engineering of Vehicles and Equipment 28 9
Engineering of Fixed Facilities 32
Maintenance 11 6
Human Resources 16 15
Administration 20 9
Policy and Planning 56 13
Special Projects 11 0

PROJECT PANELS

Each project is assigned to a panel appointed by TRB. Panel membership must be
balanced in terms of professional qualifications, geography, age, gender, and ethnicity.
Table 3 displays panel composition by affiliation, race, and gender. Nominations for
members of new panels are solicited through a mailing to more than 3,000 individuals,
including representatives of women’s and minority organizations. Information about
panel nominations is also available on the TCRP website. For most panels, more than
four nominees are received for each available slot. Emphasis on selection of well-
balanced panels has resulted in membership that reflects the diversity in the transit
industry. To ensure that research is relevant to the industry, approximately 40 percent
of the members of most panels are employed by transit systems.

TABLE 3 PANEL COMPOSITION OF ACTIVE PROJECTS
(50 Project Panels, 439 Members)

PANEL COMPOSITION NO. %
AFFILIATION
Transit System 176 40.0
State Government 38 8.7
Local Government/MPO 29 6.6
Federal Government 2 04
Industry/Consultants/Private Sector 135 30.8
University 41 9.4
Association 18 4.1
RACE Members/Chairs Members/Chairs
White 279/36 71.7/72.0
Minorities 110/14 28.3/28.0
GENDER Members/Chairs Members/Chairs
Male 269/34 69.2/68.0

Female 120/16 30.8/32.0




Panels have four important responsibilities:

1. Defining the scope of the study in a research project statement (request for
proposals),

2. Selecting a contractor from among the agencies submitting proposals,

3. Monitoring the research over the duration of the contract, and

4. Reviewing the final report.

HOW PROJECTS ARE PLACED UNDER CONTRACT

TCRP concentrates on applied research projects. The program is directed at problems
of an immediate, near-term nature that can be undertaken with moderate research
funds. TCRP project-funding levels are typically approximately $400,000 per project.
As TCRP initiates each year’s program, the project panels meet to write research
project statements based on the research problems referred by the TOPS Committee.
Research project statements are only available on the Internet. Proposals are sub-
mitted according to fixed deadlines; extensions are not granted. An average of six to
eight proposals are received per project.

It is important to note that the opportunity to propose is open to anyone. Agency selec-
tion is based on the following factors: (1) understanding of the problem, (2) research
approach, (3) experience of the research team, (4) application of results and imple-
mentation plan, (5) plan for participation by disadvantaged business enterprises, and
(6) facilities and equipment. Note that the fifth factor was added in 1997 to supplement
ongoing TCRP outreach efforts to encourage greater participation in the program by
disadvantaged business enterprises. Staff and panel members evaluate all proposals
based on these criteria.

The funds available for a project are specified in the research project statement, and
contract awards cannot exceed this amount. Cost-proposal line items are examined
to determine the reasonableness of the allocation of funds and staffing to the various
tasks. The unit costs of the research proposed and such elements as compensation
for key personnel, distribution of effort for key tasks, overhead rate, size of any fixed
fee, and those expenditures included in direct costs are evaluated. At a second panel
meeting, typically held about 30 days after the panel members have received the pro-
posals, agency selection is made. Panel members candidly discuss all aspects of each
agency’s known performance on other research projects. These panel deliberations
are privileged. Agency selection is made by all panel members excluding staff and
liaison representatives. Successful proposals are retained by the panel members for
use in monitoring the research.

Following the selection meeting, TCRP staff notifies the selected organization. After
the Academies’ Office of Contracts and Grants completes a financial investigation,
a contract between the Academies and the research agency is executed, and the
research commences.

The policy of TCRP is to provide a debriefing to unsuccessful proposers upon request.
The debriefing is intended to indicate to the proposers the strengths and weaknesses
of their proposal based on the panel review.



The Academies’ research contract is normally one of the following types:

e Cost reimbursement (CR),
e Cost reimbursement plus fixed fee (CRPFF), or
e Fixed price (FP).

The Academies decides, in agreement with the agency, which type of contract will be
executed in each case. The research agency’s proposal is made a part of the contract
with the Academies. Thus, in addition to the specific objectives outlined in the con-
tract, the research agency’s cost estimates are also recognized as being part of the
agreement. However, the principal investigator does have flexibility in conducting the
research, if it is consistent with the general scheme of the proposal.

MONITORING RESEARCH IN PROGRESS

Once research begins, TCRP staff monitors the administrative and technical progress of
the project in accordance with the approved proposal and amplified work plan to ensure
conformance with contractual obligations. The project panel maintains control over the
research process during execution of the study. Its first involvement is the approval
of the researcher’s amplified work plan. This amplified plan is due 15 days after the
contract start date. It provides a detailed expansion of the research plan and furnishes
a complete description of the activities to be pursued in conducting the research. The
amplified plan’s purpose is to assist the staff in its monitoring activities and to provide
further technical panel guidance to the researcher.

TCRP staff reviews quarterly progress reports and monthly progress schedules and
maintains contact with the principal investigators. TCRP project managers visit their
assigned research agencies throughout the contract period and discuss with each prin-
cipal investigator the project’s status to learn whether the research is being pursued in
accordance with the approved research plan. Finally, the project manager and the cor-
responding project panel evaluate the completed research to determine the degree of
technical compliance with the contract.

PROMOTING DISSEMINATION AND APPLICATION
OF RESEARCH RESULTS

In an applied research program such as TCRP, research results must be not only
accurate but also usable. In the TCRP brochure, Information and Instructions for Pre-
paring Proposals, proposers are encouraged to include a section in their proposals on
“Applicability of Results to Transit Practice.” This section should clearly describe how
the anticipated research results can be used to improve transit practices and should
indicate the expected audience for research results. This measure is taken to ensure
that final research reports are presented in language that is understandable to transit
managers, professionals, and administrators.

Thus, research agencies for TCRP are required to report their results in a form that
succinctly summarizes the findings for the busy administrator and likewise informs the



transit practitioner of the application of the findings. The program specifies style and
organization of all reports to guide the researchers in their writing so that the maximum
use by the practitioner may be obtained.

In addition to publication, measures are taken to ensure that useful research results
are made immediately available to the appropriate personnel. One means consists of
advance distribution of the researcher’s draft final report to selected potential users.
Another consists of publishing TCRP research results digests. Digests promote early
awareness of project results to encourage implementation. For the most part, digests
are brief summaries of specific findings that emphasize how the research results may
be of use. The contents are organized in terms of the problem and the solution to it, the
findings, and the applications.

After publication, products are distributed through TRB’s distribution system. Copies
are sent directly to approximately 1,200 TRB sponsors and members who request tran-
sit publications, as well as to about 350 libraries, transit representatives, and univer-
sity-liaison representatives. As a further means of disseminating the research reports,
announcements of their availability are included in TRB’s weekly electronic newsletter,
which is distributed to approximately 38,000 individuals. FTA personnel automatically
receive copies of each published report, providing an additional conduit through which
direct contact with possible users can be initiated. TRB also maintains warehouse cop-
ies and lists products annually in the TRB catalog. In addition, all TCRP publications
are available on the Internet in PDF (portable document format) for immediate and free
electronic access.

Further dissemination of the reports and support products is carried out according to
the Dissemination Plan developed by APTA under TCRP Project J-1, “Dissemination
and Implementation of TCRP Research Findings.” The purpose of Project J-1 is to
ensure that TCRP products reach the appropriate transit industry audience. For each
product, APTA identifies a target audience and ensures that these individuals receive
the material. APTA staff also promotes the program and disseminates products at
10 major conferences each year, including the Community Transportation Association
of America (CTAA) Annual Meeting, the Conference of Minority Transportation Officials
(COMTO) Annual Meeting, and the TRB Annual Meeting. Approximately 500 copies
of each product are distributed in this manner in addition to those distributed directly
to TRB members. Announcements of products are routinely published in Passenger
Transport and TR News. APTA includes sessions on research in its conferences, and
researchers are encouraged to present findings at the APTA, TRB, CTAA, and other
conferences. To aid in the dissemination of findings, APTA maintains a TCRP dissemi-
nation home page on the Internet at www.tcrponline.org.

Under TCRP Project J-1, a TCRP Ambassador Program has been established with the
assistance of COMTO to create a network of geographically distributed transit profes-
sionals who are briefed on TCRP products and who represent TCRP at transit agencies
and at national, state, and regional conferences. Participants in the TCRP Ambassador
Program are identified through a nomination process and are selected by a designated
panel. Each TCRP ambassador serves a 2-year term. In any given year, there are typi-
cally 16 ambassadors available to represent TCRP at various functions. Requests for
nominations are issued to the transit industry on a periodic basis.
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CURRENT STATUS

In the period from August 1992 (when the first TCRP grant was received) through
December 2010, 600 study activities have been authorized:

e 284 research projects;
11 special projects;
65 transit IDEA investigations;
48 transit legal studies;
89 quick-response studies; and
103 transit syntheses.

Approximately 540 studies have been completed as of December 31, 2010. (See
Tables 5 through 13 for a summary of project status.) Project completion means that
the panel has reviewed the draft final report and the research agency has submitted a
final report that incorporates the panel comments. Before publication, the editorial staff
of the Cooperative Research Programs checks the document thoroughly for accuracy
and then oversees typesetting and publication. Not all completed projects are pub-
lished in the TCRP report series. In some cases, a research results digest or other
form of publication is deemed more appropriate than a report.

Table 4 lists all TCRP publications, including 180 published reports resulting from com-
pleted research projects, 86 syntheses, 96 research results digests, 34 legal research
digests, 50 web-only documents, and 34 CD-ROMs. A total of 45 IDEA investigation
reports are available from TCRP.

ACCOMPLISHMENTS IN 2010

TCRP published the results of 25 projects in 2010. The following TCRP activities of
particular interest were completed during the year.

Transit Vehicles and Maintenance

TCRP Synthesis 81: Preventive Maintenance Intervals for Transit Buses provides
information on industry practices regarding preventive maintenance measures taken
by transit agencies to ensure that buses are on time, protect taxpayer investments,
and promote passenger satisfaction and public safety. The report reveals how pre-
ventive maintenance intervals and activities were established at different agencies,
understanding that each has a different fleet makeup, operating environment, and
maintenance philosophy. Case studies are provided on an automated onboard bus
monitoring system, a technician certification program, and a review of challenges faced
by a transit agency dealing with a diverse fleet mix.

Operations and Safety

TCRP Report 137: Improving Pedestrian and Motorist Safety Along Light Rail Align-
ments addresses pedestrian and motorist behaviors contributing to light rail transit (LRT)
safety and describes mitigating measures available to improve safety along LRT align-



ments. The report also includes recommendations to facilitate the compilation of acci-
dent data in a coordinated and homogeneous manner across LRT systems. Finally, the
report provides a catalog of existing and innovative safety devices, safety treatments,
and practices to use along LRT alignments.

TCRP Web-Only Document 48: Ground-Borne Noise and Vibration in Buildings
Caused by Rail Transit offers potential criteria for acceptable levels of rail-transit-gen-
erated, ground-borne noise and vibration in buildings. The report develops relation-
ships between the levels of ground-borne vibration/noise and annoyance. Information
developed during this research was also compared with criteria that are currently used
in the United States to evaluate impacts from ground-borne vibration/noise.

TCRP Synthesis 83: Bus and Rail Transit Preferential Treatments in Mixed Traffic pro-
vides a review of the application of a number of different transit preferential treatments
in mixed traffic. It offers insights into the decision-making process that can be applied
in deciding which preferential treatment might be the most applicable in a particular
location.

Human Resources

TCRP Report 139: Guidebook for Recruiting, Developing, and Retaining Transit Man-
agers for Fixed-Route Bus and Paratransit Systems provides fixed-route bus, general
public demand response, and Americans with Disabilities Act (ADA) paratransit sys-
tems resources to assist in the recruitment, development, and retention of managers.
The guidebook is organized into three major sections: recruitment recommendations,
training and development recommendations, and retention recommendations. Each
section provides strategies that have been effective in transit agencies and other types
of organizations. The guidebook is accompanied by CRP-CD-77, which provides
model job descriptions for 32 broad job titles that indicate the structure and content of
job descriptions for managerial positions.

TCRP Report 142: Vehicle Operator Recruitment, Retention, and Performance in ADA
Complementary Paratransit Operations provides guidance on the relationships that
influence and enhance operator recruitment, retention, and performance in ADA com-
plementary paratransit services. This report includes examples of programs, efforts,
and industry best practices and provides suggestions and methods for improving
operator recruitment, retention, and performance. The information in the report is for-
mulated to help public transit agencies improve productivity, manage costs, and offer
passengers improved ADA paratransit service quality. The report covers ADA comple-
mentary paratransit services that are contracted out, provided in-house, or operated
through a brokerage.

Performance Measurement

TCRP Report 141: A Methodology for Performance Measurement and Peer Compari-
son in the Public Transportation Industry is an important resource that will be of inter-
est to transit managers, decision-makers, and others interested in using performance
measurement and benchmarking as tools to (1) identify the strengths and weaknesses
of their organization, (2) set goals or performance targets, and (3) identify best prac-
tices to improve performance. The performance-measurement and peer-comparison
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methodology incorporates a variety of nationally available, standardized factors into
the peer-selection process and describes ways for incorporating policy objectives and
other factors into the process. The methodology has been integrated into a free online
software tool (the Florida Transit Information System, FTIS) that provides access to the
full National Transit Database (NTD), allowing users to quickly identify a group of poten-
tial peer transit agencies, retrieve standardized performance data for them, and perform
a variety of comparisons. The report provides guidance on selecting performance mea-
sures appropriate to a particular performance question, but does not prescribe a par-
ticular set of measures. This approach provides the much-needed flexibility that allows
the methodology to be applied to a wide variety of transit modes, transit agency sizes,
and performance questions. The methodology was not designed as a means of ranking
transit agencies to determine the “best” agencies overall on a national basis or the best
at a particular aspect of service; rather, this report’s approach is that peer-grouping and
performance measurement should serve as a starting point for a transit agency to ask
questions about performance, identify areas of possible improvement, and contact top-
performing peers.

Planning and Project Delivery

TCRP Report 95: Traveler Response to Transportation System Changes, Chapter 19—
Employer and Institutional TDM Strategies evaluates the relative impacts on travel of
particular categories of transportation demand management (TDM) strategies (e.g.,
support versus incentives), as well as particular strategies (e.g., a transit subsidy
versus a high-occupancy vehicle (HOV) parking discount). This will be of interest to
transit, transportation, and land use planning practitioners; land developers, business
associations, employers, institutions, and employees; educators and researchers; and
professionals across a broad spectrum of transportation and planning agencies, MPOs,
and local, state, and federal government agencies.

TCRP Report 138: Estimating Soft Costs for Major Public Transportation Fixed Guide-
way Projects provides an important resource that addresses the costs for professional
services for major transit investments. It is a resource intended for project managers
and cost estimators working for transit agencies or other organizations in the early
phases of planning a major fixed guideway public transportation project. It defines and
describes soft costs and provides a new methodology to estimate soft costs based on
historical projects.

TCRP Report 140: A Guide for Planning and Operating Flexible Public Transportation
Services describes the types of flexible transportation service strategies appropriate
for small, medium, and large urban and rural transit agencies. It includes discussions
on financial and political realities, operational issues, and institutional mechanisms
appropriate forimplementing and sustaining flexible transportation services. This guide
will be helpful to public transportation providers, decision-makers, policymakers, plan-
ners, and others interested in considering flexible services.

TCRP Synthesis 84: Current Practices in Greenhouse Gas Emissions Savings from
Transit describes the role of transit agencies in reducing greenhouse gas (GHG) emis-
sions and catalogues the current practices of a sample of transit agencies. The pur-
pose of this synthesis is to inform transit agencies on how their services and operations
specifically impact GHG emissions.



TCRP Synthesis 85: Effective Use of Citizen Advisory Committees for Transit Planning
and Operations describes the state of the practice for involving advisory committees
in transit planning and operations, exploring the experiences from a few agencies in
detail. The purpose of the report is to provide practitioners with guidance about how
their colleagues across the country are involving advisory committees and ideas for
how to structure successful advisory committees.

TCRP Synthesis 86: Relationships Between Streetcars and the Built Environment doc-
uments experiences with selected streetcar/trolley projects and their relationship with
the built environment. The report examines selected, built streetcar/trolley systems
in order to trace their evolution, define significant factors, and identify commonalities
among levels of success in impacting the built environment. It presents an initial over-
view of published literature, a summary of an in-depth telephone survey of 13 of the
14 currently operating streetcar systems in the United States, and case studies of five
systems with more details on the state of current knowledge and specific relationships
of streetcars to their own built environments.

Specialized Transportation

TCRP Report 143: Resource Guide for Commingling ADA and Non-ADA Paratransit
Riders provides a roadmap for navigating through the process of planning for com-
mingled services, including development of operating policies and procedures. The
core features of the resource guide are two decision-making processes—one for
planning and one for operations. The planning decision process is organized into
four major components: (1) define purpose and objectives for commingling riders;
(2) identify available capacity and funding; (3) evaluate service compatibility; and
(4) consider primary service parameters. The operations decision process, which
focuses on developing policies, procedures, practices, and performance monitor-
ing strategies to ensure successful commingling of riders, also includes four major
components: (1) establish passenger eligibility requirements; (2) develop operating
and cost allocation policies and procedures; (3) identify reporting requirements and
assess technology needs; and (4) develop marketing/education and monitoring pro-
grams. The resource guide presents important lessons from transit agencies that
have made decisions both to commingle and not to commingle their ADA paratransit
and non-ADA paratransit riders.

TCRP Report 144: Sharing the Costs of Human Services Transportation examines
the multitude of problems associated with generating cost-sharing agreements and
develops a Transportation Services Cost Sharing Toolkit—a methodology for record-
ing, reporting, and sharing transportation costs and services. This methodology is
useful in understanding how transportation costs are incurred and how that under-
standing can lead to better management decisions about the operations of transporta-
tion services overall. A better understanding of transportation costs and services also
creates a framework for community-wide discussions on how to achieve the most cost-
effective services for the broadest possible range of residents and visitors.

Rural Public Transportation

TCRP Web-Only Document 49: Methods for Forecasting Demand and Quantifying
Need for Rural Passenger Transportation provides planners with the ability to answer
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questions regarding the magnitude of the need for public transit services within a
geographic area, as well as the annual ridership (i.e., “demand”) that a transit service
would be expected to carry. Examples of questions that this workbook can answer
include the following:

e How many residents of my community need transit service?

* How many trips per year are not being made due to the current lack of transit
service?

e We have enough annual funding to operate 5,000 vehicle-hours of service per
year. How many passenger trips per year will we serve?

e How many transit trips will the average resident make on a transit service in our
community?

e How many transit trips per year will be made by social service programs versus
those made by the general public?

* If we operate a fixed-route transit service in our small city, how many passen-
ger trips per year will we serve?

e |f there were a commuter bus program from our community to the big city, how
many daily passenger trips would be served?

For each question, there is a specific section/page of the workbook that presents the
method by which the question may be answered. These methodologies are intended
to evaluate area-wide need or demand at a planning level of analysis.

Legal Research for Public Transportation Systems

TCRP Project J-5, “Legal Aspects of Transit and Intermodal Transportation Programs,”
provides authoritatively researched, specific, limited-scope studies of legal issues and
problems that have national significance and application to transit agencies. The fol-
lowing five publications were released in 2010:

* TCRP Legal Research Digest 30: Legal Handbook for the New Starts Process
provides information for transit attorneys on the FTA New Starts process.

e TCRPLegal ResearchDigest31: Guide to Federal Buy America Requirements—
2009 Supplement provides an easy-to-use guide to the Buy America require-
ments, with an emphasis on the specific requirements that apply to manufactured
products and to rolling stock. This digest updates TCRP Legal Research Digest
17, which was published on the same topic in 2001.

e TCRP Legal Research Digest 32: Reconciling Security, Disclosure, and Record-
Retention Requirements in Transit Procurements provides an overview of the
legal requirements that are relevant to the process of balancing the compet-
ing needs of open government and public security. In particular, the report
addresses the federal and state requirements concerning record retention and
disclosure, as well as practices transit agencies have adopted to meet their
responsibilities in balancing these competing public policy interests. The report
also discusses several examples of how public transit agencies manage secu-
rity information in the procurement process in light of the agencies’ obligations
regarding disclosure of public records. Finally, the report presents issues to
consider in reviewing agency practices concerning the management of secu-
rity information during the competitive procurement process.



* TCRP Legal Research Digest 33: Developing and Implementing a Transit
Advertising Policy provides detailed, practical advice to transit systems of vari-
ous strategies to implement effective advertising-content policies that further
the system’s reasonable interests and protect free speech rights—that is, what
can and cannot be done.

e TCRP Legal Research Digest 34: Application of Physical Ability Testing to Cur-
rent Workforce of Transit Employees discusses the differences in the types
of tests and the bases for different degrees of permissible intrusions into the
individual privacy of transit employees.

Transit Lessons from Abroad

Since 1994, TCRP Project J-3, “International Transit Studies Program,” has sponsored
33 leadership development missions to expand the horizons of U.S. transit managers,
and more than 425 professionals have participated in missions to Europe, Asia, Can-
ada, South America, New Zealand, Africa, and Australia. The findings and observa-
tions of the participants are published in the TCRP Research Results Digest Series.

FY 2011 PROGRAM

In October 2010, the TOPS Committee allocated funds for fiscal year 2011. Table 14
lists the new projects, continuations of existing projects, and special projects that were
selected for funding.

POLICIES ON BIAS AND CONFLICT OF INTEREST
TOPS Committee

In the administration of TCRP, it is essential to maximize both the substance and the
appearance of fairness in the selection and management of contractors while simulta-
neously ensuring the quality of and expanding the number of potential researchers as
much as possible.

It is in the interest of TCRP to use the expertise of the best-qualified individuals and
organizations available to conduct research while avoiding actual or apparent conflicts
of interest. However, conflicts may arise or appear to arise if members of the TOPS Com-
mittee or the organizations with which they are affiliated submit proposals on projects.

To prevent such problems in the administration of TCRP, members of the TOPS Com-
mittee are not permitted to serve concurrently as principal investigators on any TCRP
projects. Additionally, the following rules will apply to all members of the TOPS Com-
mittee for the duration of their terms of appointment:

e A TOPS Committee member is not permitted to be involved in the selection
process for TCRP contractors in which the individual member or an affiliated
organization is being considered.
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¢ No involvement by a TOPS Committee member is permitted in TRB’s adminis-
tration of a contract in which the individual member or an affiliated organization
is involved.

* No involvement by a TOPS Committee member is permitted in setting or modi-
fying administrative policies that would directly or materially affect either the
administration of existing contracts with the individual TOPS member or affili-
ated organization or the ability of the member or affiliated organization to sub-
mit proposals.

Because of the special position of the TOPS Committee Chair, the following additional
rules also will apply during the Chair’s term:

e Neither the TOPS Committee nor the immediate administrative unit of which
the Chair is a part may propose on any TCRP projects.

e The Chair may not be involved in the preparation of a proposal for a TCRP
project.

e The Chair may not work on a TCRP project as a member of the research team
or as a consultant to the team.

When a newly appointed Chair of the TOPS Committee or other member of the Com-
mittee has existing activities or commitments covered in the foregoing lists of rules on
a TCRP project at the time of appointment, those circumstances will be disclosed with-
out delay to the Executive Committee of TOPS, and recommendations will be made by
the Executive Committee on a case-by-case basis. All issues arising out of the need
to interpret these rules will be resolved by the Executive Committee, with the affected
members standing aside as appropriate.

TCRP Project Panels

TRB, as a unit of the National Research Council, accords special importance to the
policies and procedures established by the institution for ensuring the integrity of and,
hence, public confidence in the reports. Extensive efforts are made to ensure the
soundness of reports issued by the institution by selecting highly qualified members.
Yet, if a report is to be not only sound but also effective as measured by its acceptance
in quarters in which it should be influential, the report must be and must be perceived
to be (1) free of any significant conflict of interest, (2) not compromised by bias, and
(3) untainted by allegations of scientific misconduct.

To address questions of potential bias and conflict of interest for the protection of both
the individual involved and the institution, individuals participating in studies and other
activities are asked to complete a Potential Sources of Bias and Conflict of Interest
form to be submitted to and reviewed by the institution. In addition, project panels are
asked to discuss the general questions of bias and conflict of interest and the relevant
circumstances of their individual members at each panel meeting.

The question of potential sources of bias ordinarily relates to views stated or positions
taken that are largely intellectually motivated or that arise from the close identification
or association of an individual with a particular point of view or the positions or perspec-
tives of a particular group. Such potential sources of bias are not necessarily disqualify-



ing for purposes of panel service. Indeed, it often is necessary, in order to ensure that a
panel is fully competent, to appoint members in such a way as to represent a balance
of potentially biasing backgrounds or professional or organizational perspectives.

It is also essential that the work of panels not be compromised by a significant conflict of
interest or, in some circumstances, the significant appearance of conflict of interest on
the part of any member of a panel or anyone associated with the work of a panel (e.g.,
consultants, staff). For this purpose, the term “conflict of interest” means any financial or
other interest that conflicts with the service of an individual because it (1) could impair
the individual’s objectivity or (2) could create an unfair competitive advantage for any
person or organization. The existence of a significant conflict of interest ordinarily dis-
qualifies an individual from service.

SUMMARY

TCRP focuses on issues significant to the transit industry, emphasizing the develop-
ment of near-term research solutions to a variety of transit problems involving facilities,
service concepts, operations, policy, planning, human resources, maintenance, and
administrative practices.

TCRP processes ensure maximum exposure of the research efforts while they are in
progress in the hope that research results will find their way more quickly into practice
in the form of policies, procedures, and specifications by the transit industry.
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TABLE 4

Publications of the Transit Cooperative Research Program

REPORTS

No. Proj. No. Title, Pages, Publication Year

1 E-2 Artificial Intelligence for Transit Railcar Diagnostics, 64 p. (1994)

2 C-2 Applicability of Low-Floor Light Rail Vehicles in North America, 174 p. (1995)

3 B-3 Workbook for Estimating Demand for Rural Passenger Transportation, 124 p. (1995)

4 A-3 Aids for Rail Car Side-Door Observation, 130 p. (1995)

5 E-4 Guidelines for Development of Public Transportation Facilities and Equipment Management
Systems, 56 p. (1995)

6 A-2 Users' Manual for Assessing Service-Delivery Systems for Rural Passenger Transportation,
240 p. (1995)

7 D-4 Reducing the Visual Impact of Overhead Contact Systems, 90 p. (1995)

8 F-3 The Quality Journey: A TQM Roadmap for Public Transportation, 80 p. (1995)

9 B-1 Transit Operations for Individuals with Disabilities, 118 p. (1995)

10 A-1 Fare Policies, Structures, and Technologies, 182 p. (1996)

11 C-5 Impact of Radio Frequency Refarming on Transit Communications, 42 p. (1996)

12 A-9 Guidelines for Transit Facility Signing and Graphics, 64 p. (1996)

13 A-8 Rail Transit Capacity, 178 p. (1996)

14 H-4C Institutional Barriers to Intermodal Transportation Policies and Planning in Metropolitan
Areas, 212 p. (1996)

15 C-4 Procurement Specification Guidelines for Mass Transit Vehicle Window Glazing, 46 p.
(1996)

16 H-1 Transit and Urban Form, Volumes 1 and 2, 452 p. (1996)

17 A-5 Integration of Light Rail Transit into City Streets, 270 p. (1996)

18 A-6 A Handbook for Acquiring Demand-Responsive Transit Software, 82 p. (1996)

19 A-10 Guidelines for the Location and Design of Bus Stops, 218 p. (1996)

20 H-2 Measuring and Valuing Transit Benefits and Disbenefits, 46 p. (1996)

21 B-7 Strategies to Assist Local Transportation Agencies in Becoming Mobility Managers, 142 p.
(1997)

22 H-4D The Role of Transit in Creating Livable Metropolitan Communities, 184 p. (1997)

23 C-3 Wheel/Rail Noise Control Manual, 212 p., distributed through APTA (1997)

24 B-5 Attracting Paratransit Patrons to Fixed-Route Services, 392 p. (1997)

25 F-4 Bus Operator Workstation Evaluation and Design Guidelines, 22 p. (1997)

26 A-7 Operational Analysis of Bus Lanes on Arterials, 70 p. (1997)

27 H-4A Building Transit Ridership, 156 p. (1997)

28 H-4B Transit Markets of the Future: The Challenge of Change, 194 p. (1998)
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TABLE 4
REPORTS

No. Proj. No. Title, Pages, Publication Year

29 F-5 Closing the Knowledge Gap for Transit Maintenance Employees: A Systems Approach,
56 p. (1998)

30 A-11 Transit Scheduling: Basic and Advanced Manuals, 148 p. (1998)

31 H-7 Funding Strategies for Public Transportation, Volumes 1 and 2, 83 p. (1998)

32 A-14 Multipurpose Transit Payment Media, 132 p. (1998)

33 H-4D(2) Transit-Friendly Streets: Design and Traffic Management Strategies to Support Livable
Communities, 72 p. (1998)

34 H-11 Assessment of the Economic Impacts of Rural Public Transportation, 209 p. (1998)

35 H-9 Economic Impact Analysis of Transit Investments: Guidebook for Practitioners, 196 p.
(1998)

36 B-9 A Handbook: Using Market Segmentation to Increase Transit Ridership, 194 p. (1998)

37 B-2 A Handbook: Integrating Market Research into Transit Management, 207 p. (1998)

38 C-8 Guidebook for Evaluating, Selecting, and Implementing Fuel Choices for Transit Bus
Operations, 164 p. (1998)

39 H-10 The Costs of Sprawl—Revisited, 229 p. (1998)

40 H-3 Strategies to Attract Auto Users to Public Transportation, 105 p. (1998)

41 C-10C New Designs and Operating Experiences with Low-Floor Buses, 103 p. (1998)

42 H-13A Consequences of the Interstate Highway System for Transit: Summary of Findings, 64 p.
(1998)

43 C-10A Understanding and Applying Advanced On-Board Electronics, 102 p. (1999)

44 E-2A Demonstration of Artificial Intelligence Technology for Transit Railcar Diagnostics, 72 p.
(1999)

45 A-12 Passenger Information Services: A Guidebook for Transit Systems, 52 p. (1999)

46 B-10 The Role of Transit Amenities and Vehicle Characteristics in Building Transit Ridership:
Amenities for Transit Handbook and the Transit Design Game Workbook, 240 p. (1999)

47 B-11 A Handbook for Measuring Customer Satisfaction and Service Quality, 212 p. (1999)

48 H-12 Integrated Urban Models for Simulation of Transit and Land Use Policies: Guidelines for
Implementation and Use, 31 p. (1999)

49 H-8 Using Public Transportation to Reduce the Economic, Social, and Human Costs of
Personal Immobility, 133 p. (1999)

50 B-13 A Handbook of Proven Marketing Strategies for Public Transit, 182 p. (1999)

51 B-08 A Guidebook for Marketing Transit Services to Business, 50 p. (1999)

52 A-17 Joint Operation of Light Rail Transit or Diesel Multiple Unit Vehicles with Railroads, 482 p.
(1999)

53 J-8B New Paradigms for Local Public Transportation Organizations, Task 1 Report: Forces and
Factors That Require Consideration of New Paradigms, 94 p. (1999)

54 G-5 Management Toolkit for Rural and Small Urban Transportation Systems, 375 p. (1999)
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TABLE 4
REPORTS
No. Proj. No. Title, Pages, Publication Year
55 B-6 Guidelines for Enhancing Suburban Mobility Using Public Transportation, 81 p. (1999)
56 A-19 Integrating School Bus and Public Transportation Services in Non-Urban Communities,
400 p. (1999)
57 D-6 Track Design Handbook for Light Rail Transit, 352 p. (2000)
58 J-8B New Paradigms for Local Public Transportation Organizations, 59 p. (2000)
59 C-10B Hybrid-Electric Transit Buses: Status, Issues, and Benefits, 98 p. (2000)
60 H-20 Using Geographic Information Systems for Welfare to Work Transportation Planning and
Service Delivery, 83 p. (2000)
61 B-14 Analyzing the Costs of Operating Small Transit Vehicles: User's Guide, STVe, 42 p. (2000)
62 B-18 Improving Public Transportation Access to Large Airports, 148 p. (2000)
63 B-20 Enhancing the Visibility and Image of Transit in the United States and Canada, 320 p.
(2000)
64 H-15A Guidebook for Developing Welfare-to-Work Transportation Services, 190 p. (2000)
65 A-10A Evaluation of Bus Bulbs, 69 p. (2001)
66 A-18 Effective Practices to Reduce Bus Accidents, 96 p. (2001)
67 C-3A Wheel and Rail Vibration Absorber Testing and Demonstration, 45 p. (2001)
68 F-7 Part-Time Transit Operators: The Trends and Impacts, 134 p. (2001)
69 A-13 Light Rail Service: Pedestrian and Vehicular Safety, 141 p. (2001)
70 A-21 Guidebook for Change and Innovation at Rural and Small Urban Transit Systems, 262 p.
(2001)
71 D-7, Track-Related Research, Volume 1: Broken Rail Detection, Control of Wheel/Rail Friction,
Tasks 1, and Wide-Gap Welding Techniques, 108 p. (2001)
3,4
71 D-7, Track-Related Research, Volume 2: Transit-Switch Design Analysis (Phase 1), 40 p. (2003)
Task 2
71 D-7, Track-Related Research, Volume 3: Exothermic Welding of Heavy Electrical Cables to Rail
Task 6 and Applicability of AREMA Track Recommended Practices for Transit Agencies, 30 p.
(2004)
71 D-7, Track-Related Research, Volume 4: Friction Control Methods Used by the Transit Industry,
Task 7 108 p. (2005)
71 D-7, Track-Related Research, Volume 5: Flange Climb Derailment Criteria and Wheel/Rail
Task 8 Profile Management and Maintenance Guidelines for Transit Operations, 140 p. (2005)
71 D-7, Track-Related Research, Volume 6: Direct-Fixation Track Design Specifications, Research,
Task 11 and Related Material (with CRP-CD-61), 12 p. (2005)
71 D-7, Track-Related Research, Volume 7: Guidelines for Guard/Restraining Rail Installation,
Task 16 34 p. (2010)
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TABLE 4
REPORTS
No. Proj. No. Title, Pages, Publication Year
72 A-22 Simulators and Bus Safety: Guidelines for Acquiring and Using Transit Bus Operator
Driving Simulators, 60 p. (2001)
73 B-15 Characteristics of Urban Travel Demand, 56 p. (2002)
74 H-10 Costs of Sprawl—2000, 620 p. (2002)
75 B-16 The Role of the Private-for-Hire Vehicle Industry in Public Transit, 81 p. (2002)
76 B-17 Guidebook for Selecting Appropriate Technology Systems for Small Urban and Rural
Public Transportation Operators, 73 p. (2002)
77 F-09 Managing Transit's Workforce in the New Millennium, 146 p. (2002)
78 H-19 Estimating the Benefits and Costs of Public Transit Projects: A Guidebook for Practitioners,
144 p. (2002)
79 B-21 Effective Approaches to Meeting Rural Intercity Bus Transportation Needs, 184 p. (2002)
80 A-24 A Toolkit for Self-Service, Barrier-Free Fare Collection, 220 p. (2002)
81 F-10 Toolbox for Transit Operator Fatigue, 234 p. (2002)
82 B-19 Improving Public Transit Options for Older Persons, Volume 1: Handbook, 59 p.; Volume 2:
Final Report, 204 p. (2002)
83 B-18A Strategies for Improving Public Transportation Access to Large Airports, 137 p. (2002)
84 J-09, e-Transit: Electronic Business Strategies for Public Transportation, Volume 1: Supply
Task 1 Chain: Parts and Inventory Management, 31 p. (2002)
84 J-09, e-Transit: Electronic Business Strategies for Public Transportation, Volume 2: Application
Task 3 Service Provider Implementation Guidelines, 34 p. (2002)
84 J-09, e-Transit: Electronic Business Strategies for Public Transportation, Volume 3: Using the
Task 6 Internet for Transit Training and Certification, 10 p. (2003)
84 J-09, e-Transit: Electronic Business Strategies for Public Transportation, Volume 4: Advanced
Task 4 Features of Transit Websites, 10 p. (2003)
84 J-09, e-Transit: Electronic Business Strategies for Public Transportation, Volume 5: Concept for
Task 8 an e-Transit Reference Enterprise Architecture, 44 p. (2004)
84 J-09, e-Transit: Electronic Business Strategies for Public Transportation, Volume 6: Strategies to
Task 10 Expand and Improve Deployment of ITS in Rural Transit Systems, 20 p. (2005)
84 J-09, e-Transit: Electronic Business Strategies for Public Transportation, Volume 7: The
Task 9 Successful Adoption of Web-Based Collaborative Software, 66 p. (2005)
84 J-09, e-Transit: Electronic Business Strategies for Public Transportation, Volume 8: Improving
Task 12 Public Transportation Technology Implementations and Anticipating Emerging
Technologies, 76 p. (2008)
84 J-09 e-Transit: Electronic Business Strategies for Public Transportation, Volume 9, pending
85 H-24 Public Transit Board Governance Guidebook, 30 p. (2002)
86 J-10B, Public Transportation Security, Volume 1: Communication of Threats: A Guide, 42 p. (2002)

Task 4
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86 J-10B, Public Transportation Security, Volume 2: K9 Units in Public Transportation: A Guide for
Task 5 Decision Makers, 120 p. (2002)
86 J-10B, Public Transportation Security, Volume 3: Robotic Devices: A Guide for the Transit
Task 3 Environment, 23 p. (2003)
86 J-10A, Public Transportation Security, Volume 4: Intrusion Detection for Public Transportation
Task 3 Facilities Handbook, 162 p. (2003)
86 J-10A, Public Transportation Security, Volume 5: Security-Related Customer Communications and
Task 2 Training for Public Transportation Providers, (with CRP-CD-43), 8 p. (2004)
86 J-10A, Public Transportation Security, Volume 6: Applicability of Portable Explosive Detection
Task 2 Devices in Transit Environments, 36 p. (2004)
86 J-10B, Public Transportation Security, Volume 7: Public Transportation Emergency Mobilization
Task 1 and Emergency Operations Guide, 126 p. (2005)
86 J-10F Public Transportation Security, Volume 8: Continuity of Operations Planning Guidelines,
84 p. (2005)
86 J-10C Public Transportation Security, Volume 9: Guidelines for Transportation Emergency
Training Exercises (joint report with NCHRP Report 525, Vol. 9, 146 p. (2006)
86 J-10D Public Transportation Security, Volume 10: Hazard and Security Plan Workshop: Instructor
Guide (with CRP-CD-64), 200 p. (2006)
86 J-10H Public Transportation Security, Volume 11: Security Measures for Ferry Systems (with MS
Excel tool online), 62 p. (2006)
86 J-10G Public Transportation Security, Volume 12: Making Transportation Tunnels Safe and
Secure (joint report with NCHRP 525, Volume 12), 168 p. (2006)
86 J-10J Public Transportation Security, Volume 13: Public Transportation Passenger Security
Inspections: A Guide for Policy Decision Makers (with TCRP Web-Only Document 38), 68
p. (2007)
86 J-10X Public Transportation Security, Volume 14, pending
87 H-25 Strategies for Increasing the Effectiveness of Commuter Benefits Programs, 70 p. (2002)
88 G-6 A Guidebook for Developing a Transit Performance-Measurement System, 368 p. (2003)
89 J-6, Financing Capital Investment: A Primer for the Transit Practitioner, 172 p. (2003)
Task 29
a0 A-23 Bus Rapid Transit, Volume 1: Case Studies in Bus Rapid Transit, 54 p.; Volume 2:
Implementation Guidelines, 224 p. (2003)
9 H-26 Economic Benefits of Coordinating Human Service Transportation and Transit Services,
171 p. (2003)
92 A-20A, Strategies for Improved Traveler Information, 112 p. (2003)
Task 2
93 H-21 Travel Matters: Mitigating Climate Change with Sustainable Surface Transportation, 79 p.
(2003)
94 A-25 Fare Policies, Structures and Technologies: Update, 232 p. (2003)




23

TABLE 4
REPORTS

No. Proj. No. Title, Pages, Publication Year

95 B-12A Traveler Response to Transportation System Changes, 3rd Edition (19-Chapter Series)
Chapter 1: Introduction (with Appendixes A and B), pending

95 B-12A Traveler Response to Transportation System Changes, 3rd Edition (19-Chapter Series)
Chapter 2: HOV Facilities, 127 p. (2006)

95 B-12A Traveler Response to Transportation System Changes, 3rd Edition (19-Chapter Series)
Chapter 3: Park-and-Ride/Pool, 96 p. (2004)

95 B-12A Traveler Response to Transportation System Changes, 3rd Edition (19-Chapter Series)
Chapter 4: Busways, BRT, and Express Bus, pending

95 B-12A Traveler Response to Transportation System Changes, 3rd Edition (19-Chapter Series)
Chapter 5: Vanpools and Buspools, 55 p. (2005)

95 B-12A Traveler Response to Transportation System Changes, 3rd Edition (19-Chapter Series)
Chapter 6: Demand Responsive/ADA, 52 p. (2004)

95 B-12A Traveler Response to Transportation System Changes, 3rd Edition (19-Chapter Series)
Chapter 7: Light Rail Transit, pending

95 B-12A Traveler Response to Transportation System Changes, 3rd Edition (19-Chapter Series)
Chapter 8: Commuter Rail, pending

95 B-12A Traveler Response to Transportation System Changes, 3rd Edition (19-Chapter Series)
Chapter 9: Transit Scheduling and Frequency, 41 p. (2003)

95 B-12A Traveler Response to Transportation System Changes, 3rd Edition (19-Chapter Series)
Chapter 10: Bus Routing and Coverage, 74 p. (2004)

95 B-12A Traveler Response to Transportation System Changes, 3rd Edition (19-Chapter Series)
Chapter 11: Transit Information and Promotion, 71 p. (2003)

95 B-12A Traveler Response to Transportation System Changes, 3rd Edition (19-Chapter Series)
Chapter 12: Transit Pricing and Fares, 59 p. (2004)

95 B-12A Traveler Response to Transportation System Changes, 3rd Edition (19-Chapter Series)
Chapter 13: Parking Pricing and Fees, 60 p. (2005)

95 B-12A Traveler Response to Transportation System Changes, 3rd Edition (19-Chapter Series)
Chapter 14: Road Value Pricing, 67 p. (2003)

95 B-12A Traveler Response to Transportation System Changes, 3rd Edition (19-Chapter Series)
Chapter 15: Land Use and Site Design, 140 p. (2003)

95 B-12A Traveler Response to Transportation System Changes, 3rd Edition (19-Chapter Series)
Chapter 16: Pedestrian and Bicycle Facilities, pending

95 B-12A Traveler Response to Transportation System Changes, 3rd Edition (19-Chapter Series)
Chapter 17: Transit Oriented Development, 136 p. (2007)

95 B-12A Traveler Response to Transportation System Changes, 3rd Edition (19-Chapter Series)
Chapter 18: Parking Management and Supply, 86 p. (2003)

95 B-12A Traveler Response to Transportation System Changes, 3rd Edition (19-Chapter Series)
Chapter 19: Employer and Institutional TDM Strategies, 184 p. (2010)

96 A-20B, Determining Training for New Technologies: A Decision Game and Facilitation Guide, 44 p.

Task 2 (2003)
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97 J-8B/C Emerging New Paradigms: A Guide to Fundamental Change in Local Public Transportation
Organizations, 110 p. (2003)
98 B-23 Resource Requirements for Demand-Responsive Transportation Services, 42 p. (2003)
99 B-22A Embracing Change in a Changing World: Case Studies Applying New Paradigms for Rural
and Small Urban Transit Service Delivery, 27 p. (2004)
100 A-15A Transit Capacity and Quality of Service Manual, 2nd Edition, 600 p. (2003)
101 B-24 Toolkit for Rural Community Coordinated Transportation Services (with brochure), 448 p.
(2004)
102 H-27 Transit-Oriented Development in the United States: Experiences, Challenges, and
Prospects, 552 p. (2004)
103 F-11 Public Transportation Operating Agencies as Employers of Choice (with CRP-CD-45), 12 p.
(2004)
104  H-24A Public Transportation Board Effectiveness: A Self-Assessment Handbook, 46 p. (2004)
105 H-30and  Strategies to Increase Coordination of Transportation Services for the Transportation
H-30A Disadvantaged (+ CD-51), Strategies to Increase Coordination of Transportation Services
for the Transportation Disadvantaged, 80 p. (2005)
106  H-29A Practitioner’s Handbook: From Handshake to Compact—Guidance to Foster Collaborative,
Multimodal Decision Making (with CRP-CD-52), 68 p. (2005)
107  H-25A Analyzing the Effectiveness of Commuter Benefits Programs (+ TCRP Web-Only
Document 27), 74 p. (2005)
108 B-26 Car-Sharing: Where and How It Succeeds (with CRP-CD-60), 266 p. (2005)
109 E-5 Guidebook for Developing and Sharing Transit Bus Maintenance Practices, 120 p. (2005)
110  J-6, Commuting in America Il (joint report with NCHRP Report 550), 196 p. (2006)
Task 55
111 H-32 Elements Needed to Create High-Ridership Transit Systems (with TCRP Web-Only
Document 32 and CRP-CD-66), 136 p. (2007)
112 D-8 Improving Pedestrian Safety at Unsignalized Crossings (joint report with NCHRP Report
562, with TCRP Web-Only Document 30/NCHRP Web-Only Document 91), 99 p. (2006)
113 H-28 Using Archived AVL-APC Data to Improve Transit Performance and Management (with
TCRP Web-Only Document 23 and MS Excel files online), 83 p. (2006)
114 C-16 Center Truck Performance on Low-Floor Light Rail Vehicles, 76 p. (2006)
115  A-26 Smart Card Interoperability Issues for the Transit Industry, 99 p. (2006)
116 B-25 Guidebook for Evaluating, Selecting, and Implementing Suburban Transit Services (with
TCRP Web-Only Document 34), 34 p. (2006)
117  D-11 Design, Operation, and Safety of At-Grade Crossings of Exclusive Busways (with TCRP
Web-Only Document 36), 40 p. (2007)
118  A-23A Bus Rapid Transit Practitioner’'s Guide (with TCRP Web-Only Document 39), 242 p. (2007)
119 B-28 Improving ADA Complementary Paratransit Demand Estimation, 104 p. (2007)
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120 J-6, Racial and Gender Diversity in State DOTs and Transit Agencies (joint report with NCHRP
Task 59 Report 585), 52 p. (2007)

121 B-30 Toolkit for Integrating Non-Dedicated Vehicles in Paratransit Service, 59 p. (2008)

122 B-32 Understanding How to Motivate Communities to Support and Ride Public Transportation,
81 p. (2008)

123 H-31 Understanding How Individuals Make Travel and Location Decisions: Implications for Public
Transportation, 137 p. (2008)

124  B-31 Guidebook for Measuring, Assessing, and Improving Performance of Demand-Response
Transportation, 123 p. (2008)

125 A-28 Guidebook for Mitigating Fixed-Route Bus-and-Pedestrian Collisions, 65 p. (2008)

126 B-29 Leveraging ITS Data for Transit Market Research: A Practitioner’'s Guidebook, 82 p. (2008)

127  F-12 Employee Compensation Guidelines for Transit Providers in Rural and Small Urban Areas,
204 p. (2008)

128 H-27A Effects of TOD on Housing, Parking, and Travel, 64 p. (2008)

129 H-34 Local and Regional Funding Mechanisms for Public Transportation, 71 p. (2009)

130 A-27 Shared Use of Railroad Infrastructure with Noncompliant Public Transit Rail Vehicles: A
Practitioner’s Guide, 120 p. (2009)

131 G-8 A Guidebook for the Evaluation of Project Delivery Methods, 102 p. (2009)

132 C-15 Assessment of Hybrid-Electric Transit Bus Technology, 86 p. (2009)

133 B-33 Practical Measures to Increase Transit Advertising Revenues, 112 p. (2009)

134  A-31 Transit, Call Centers, and 511: A Guide for Decision Makers, 100 p. (2009)

135 A-29 Controlling System Costs: Basic and Advanced Scheduling Manuals and Contemporary
Issues in Transit Scheduling, 412 p. (2009)

136  B-31A Guidebook for Rural Demand-Response Transportation: Measuring, Assessing, and
Improving Performance, 98 p. (2009)

137  A-30 Improving Pedestrian and Motorist Safety Along Light Rail Transit Alignments, 158 p.
(2009)

138 G-10 Estimating Soft Costs for Major Public Transportation Fixed Guideway Projects: Part 1:
Guidebook; Part 2: Final Report, 108 p. (2010)

139  F-14 Guidebook for Recruiting, Developing, and Retaining Transit Managers for Fixed-Route
Bus and Paratransit Systems, 208 p. (with CRP-CD-77) (2010)

140 B-35 A Guide for Planning and Operating Flexible Public Transportation Services, 102 p. (2010)

141 G-11 A Methodology for Performance Measurement and Peer Comparison in the Public
Transportation Industry, 120 p. (2010)

142  F-13 Vehicle Operator Recruitment, Retention, and Performance in ADA Complementary
Paratransit Operations, 140 p. (2010)

143 B-34 Resource Guide for Commingling ADA and Non-ADA Paratransit Riders, in production

144 G-9 Sharing the Costs of Human Services Transportation (with CRP-CD-86), in production
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1 B-1 Transit Operations for Individuals with Disabilities, 4 p. (1994)
2 J-7 Synthesis of Information Related to Transit Problems, 4 p. (1994) (out of print)
3 F-3 Total Quality Management in Public Transportation, 40 p. (1994)
4 J-6, Transit Ridership Initiative, 48 p. (1995)
Task 2
5 A-4 Electronic On-Vehicle Passenger Information Displays (Visual and Audible), 6 p. (1995)
6 H-5 Research Agenda for Increasing Transit Ridership, 16 p. (1995)
7 H-1 An Evaluation of the Relationships Between Transit and Urban Form, 56 p. (1995)
8 J-7 Synthesis of Information Related to Transit Problems, 6 p. (1995)
9 C-4 Responding to Vandalism of Transit Bus and Rail Vehicle Passenger Windows, 5 p. (1996)
10 J-6, Integrating Americans with Disabilities Act Paratransit Services and Health and Human
Task 6 Services Transportation, 13 p. (1997)
11  G-3 Guidelines for the Consistent Collection, Categorization, and Dissemination of Bus Transit
Loss Data, 9 p. (1996)
12 G-3 Transit Risk Manager. Risk Management Software for Bus Transit Systems, 4 p. (1996)
13 E-1 Leveraging Information for Better Transit Maintenance, 21 p. (1996)
14 H-6 Coordinated Intermodal Transportation Pricing and Funding Strategies, 30 p. (1997)
15 D-2 Derailment of Transit Vehicles in Special Trackwork, 4 p. (1997)
16 A-14 Multipurpose Fare Media: Developments and Issues, 56 p. (1997)
17 C-6 Improved Methods for Increasing Wheel/Rail Adhesion in the Presence of Natural
Contaminants, 6 p. (1997)
18 B4 Public Agency Guidance on Employer-Based TDM Programs, 4 p. (1997)
19 C-3 Wheel/Rail Noise Mitigation, 4 p. (1997)
20 J-3 International Transit Studies Program, 22 p. (1997)
21 H-13A Consequences of the Development of the Interstate Highway System for Transit, 22 p. (1997)
22 J-3 International Transit Studies Program: Urban and Regional Bus Operations in Smaller
European Cities, 36 p. (1997)
23 J-6, Coordinating Public Transportation with Other Federal Programs, 11 p. (1998)
Task 6
24  J-8A Creating a New Future for Public Transportation: TCRP’s Strategic Road Map, 15 p. (1998)
25 C-7 Technology Assessment of Refueling-Connection Devices for CNG, LNG, and Propane, 46 p.
(1998)
26 D-1 Rail Corrugation Mitigation in Transit, 33 p. (1998)
27  J-3 International Transit Studies Program: Public-Private Partnerships and Innovative Transit

Technologies in Scandinavia, 31 p. (1998)
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28 E-3 A Desk Guide for Inventory Managers in the Transit Industry, 26 p. (1998)
29 J-6, Continuing Examination of Successful Transit Ridership Initiatives, 106 p. (1998)
Task 19
30 H-13B Trends in Single-Occupant Vehicle and Vehicle Miles of Travel Growth in the United States,
4 p. (1998)
31 J-3 International Transit Studies Program: Applications of Intelligent Transportation Systems to
Public Transit in Europe, 18 p. (1998)
32  J-7, Accessibility of Automated Fare Vending and Collection for Customers with Disabilities, 12 p.
Topic (1998)
SA-9A
33 J-3 International Transit Studies Program: Private Urban Transit Systems and Low-Cost Mobility
Solutions in Major Latin American Cities, 40 p. (1999)
34 A-13 Light Rail Service: Vehicular and Pedestrian Safety, 56 p. (1999)
35 A-15 Highlights of the Transit Capacity and Quality of Service Manual: First Edition, 36 p. (1999)
36 J-3 International Transit Studies Program: Revitalizing Urban Public Transport in Australia and
New Zealand, 21 p. (1999)
37 J-7 Synthesis of Information Related to Transit Problems, 8 p. (2000)
38 A-7A Operational Analysis of Bus Lanes on Arterials: Application and Refinement, 52 p. (2000)
39 C-1 Alternative-Fuel Transit Bus Hazard Assessment Model, 7 p. (2000)
40 E-3A Revised Inventory Management Desk Guide, 42 p. (2000)
41  F-6A Guidelines for Collecting, Analyzing, and Reporting Transit Crime Data, 20 p. (2001)
42 J-3 International Transit Studies Program, 34 p. (2001)
43  A-17A Supplementing and Updating TCRP Report 52, 60 p. (2001)
44  G-4A Consensus Standards for the Rail Transit Industry, 30 p. (2001)
45  J-6, Identification of the Critical Workforce Development Issues in the Transit Industry, 23 p. (2001)
Task 38
46  J-6, Supplemental Analysis of National Survey on Contracting Transit Services, 35 p. (2002)
Task 39
47 J-3 International Transit Studies Program: Germany’s Track-Sharing Experience, 40 p. (2002)
48 J-7 Synthesis of Information Related to Transit Problems, 7 p. (2002)
49 J-3 International Transit Studies Program: Excellence in Transit Operations in Small and Medium
European Cities, 29 p. (2002)
50 J-5 Legal Aspects of Transit and Intermodal Transportation Programs, 3 p. (2002)
51  A-5A Second Train Coming Warning Sign: Demonstration Projects, 68 p. (2002)
52 H-27 Transit-Oriented Development and Joint Development in the United States: A Literature

Review, 144 p. (2002)
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53 J-3 International Transit Studies Program: Design-Build Transit Infrastructure Projects in Asia and
Australia, 31 p. (2002)
54  J-3 International Transit Studies Program: Emerging Trends in European Public Transport, 35 p.
(2002)
55 J-8B Support for Fundamental Change in Public Transportation, 13 p. (2002)
56 G-6 A Summary of TCRP Report 88: A Guidebook for Developing a Transit Performance-
Measurement System, 25 p. (2003)
57 J-6, Developing a Recommended Standard for Automated Fare Collection for Transit: Scoping
Task 42  Study—Regional Fare Management Programs, 26 p. (2003)
58 J-3 International Transit Studies Program: Safety and Security Issues at All-Bus Systems in Small-
to Medium-Sized Cities in Western Europe, 25 p. (2003)
59 J-10, A Guide to Public Transportation Security Resources, 20 p. (2003)
Task 3
60 J-6, Characteristics of State Funding for Public Transportation—2002, 125 p. (2003)
Task 46
61 B-12 Traveler Response to Transportation System Changes: An Interim Introduction to the
Handbook, 23 p. (2003)
62 J-3 International Transit Studies Program: Transit Operations in Central and Eastern Europe, 44 p.
(2003)
63 J-7 Synthesis Information Related to Transit Problems, 7 p. (2003)
64 J-3 International Transit Studies Program: Excellence in Customer Service in Transit Operations in
Small to Medium-Sized Cities in Western Europe, 26 p. (2003)
65 H-29 A New Vision of Mobility: Guidance to Foster Collaborative Multimodal Decision Making, 12 p.
(2004)
66 J-3 International Transit Studies Program: Transit Design, Construction, and Operations in the
Mediterranean Region, 28 p. (2004)
67 J-7 Synthesis of Information Related to Transit Problems, 8 p. (2004)
68 J-3 International Transit Studies Program: Vehicle Design Standards and Procurement Practices
in Europe, 26 p. (2004)
69 J6 Evaluation of Recent Ridership Increases, 40 p. (2005)
70 J-3 International Transit Studies Prog